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Just look at these photos and specifications. The HW-2036 
gives you the kind of 2-meter performance you WANT! 

HW-2036 SPECIFICATIONS 
Receiver: Sensitivity: 0.5 “V for 12 dB SINAD (or 15 dB of Quieting). 

Squelch Threshold: 0.3 “V or less. Audio Output: 1.5 watts at 10% 

T.H.D. typically 2 watts. (5 kHz deviation). Image Rejection: —45 dB or 
greater. Spurious Rejection: —50 dB or greater. IF Rejection: —80 dB 

or greater. Internally Generated Spurious: Below 1 “V equivalent. Band- 

width: 6 dB at 15 kHz min. and 60 dB at 30 kHz max. Modulation 

Acceptance: 7.5 kHz, min. Transmitter: Power Output: 10 watts min. at 

25°C and 13.8 VDC, into a 502 load. Harmonic & Spurious Output: 
—70 dB within 20 MHz of carrier; —50 dB elsewhere, —40 dB harmon- 

ics. Modulation: FM, 0 to 7.5 kHz, adjustable. Duty Cycle: 100% with 

infinite VSWR. Tone Encoder: 3 tones, 70 to 200 Hz, approx. £700 kHz 

deviation. Transmitter Offset: 0 (simplex), —600 kHz, +600 kHz with 
crystals supplied. Provision for one additional offset crystal. General: 

Frequency Coverage: Any 2° MHz segment from 143.5 to 148.5 MHz. 

Both receiver and transmitter must be aligned for the same 2 MHz 

segment. Frequency Increments: 5 kHz. Frequency Stability: =.0015%. 

Operating Temperature Range: 15° to 125° F. (—10° to 50°C). Operat- 
ing Voltage Range: 12.6 to 16 VDC (13.8 VDC nominal). Current Con- 

sumption: RX: 700 mA max. squelched. TX: 2.6 A max. at 13.8 volts. 

Dimensions: 234” high x 844” wide x 97%” deep. Weight: 6.25 Ibs. 

$269° 
with standard 
microphone 

Shown with optional Micoder 

Actual spectrum analyzer photos of HW-2036 
operating at 147 MHz. Spurs within 20 MHz 

of carrier are down a full 70 dB. 
poe 
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The new Heathkit 2-meter frequency-synthesized trans- 

ceiver combines state-of-the-art technology with operating 

| ease, convenience and versatility in an easy-to-build 

kit that’s about HALF THE COST of comparable synthe- 

sized transceivers. It’s the one to buy and build for real 
2-meter PERFORMANCE! 

Operation is easier than ever! The front panel lever 

switches select any frequency in any 2 MHz segment of 

the 143.5 to 148.5 operating frequency range. You 

select the last four digits, three with lever switches which 

display the frequency directly and the last with a 0/5 

kHz toggle switch which makes ALL 2-meter frequencies 

in the band available. If you inadvertently dial up an 

out-of-band frequency, the transmitter simply will not key. 

| And the signal is solid! The HW-2036 puts out a minimum 

10 watts at 25°C and 13.8 VDC. And it operates into 
an infinite VSWR without failure. The transmitter output 

is extremely clean, with spurious output greater than 

70 dB below carrier. True FM circuitry means you trans- 

mit and receive with excellent audio quality too. 

The receiver is hot! Sensitivity is an outstanding 0.5 uV 
for 12 dB SINAD. An 8-pole IF crystal filter provides an 

ideally shaped bandpass for excellent adjacent channel 

rejection and its superb selectivity makes it the one to 
have for crowded signal areas. 

Complete operating versatility! A built-in continuous tone 
encoder with three customer-adjusted tones selectable 

on the front panel accesses most repeaters. The HW-2036 
provides all the offset capability you'll ever need — 

built-in simplex, plus and minus 600 kHz offsets, and an 

Aux. position that lets you add a crystal for any other 

frequency. And, if you order the HW-2036 with the Heathkit 

= i 
ond paid oye = 

ast ete ee 
anit 

yan oe 

Nearly 400 

fun-to-build, 

practical and 

money-saving 

electronic kits! 

Send coupon Name 
1 

today! Address 

City. 

State 

AM-338 

Heath Company, Dept. 12-23 
SYo1al(Wanley-ige(-1agm Benton Harbor, Michigan 49022 

_ Heathkit Synthesized 2-meter Transceiver! 
Micoder microphone/ auto patch encoder, you’ll be able 

to make phone calls through repeaters equipped with 

auto patch input! (And save $19.95 in the bargain!) The 
HW-2036 operates mobile from your vehicle’s 12 VDC 

battery, or you can use the optional HWA-2036-3 AC 
power supply for fixed station operation. 

The HW-2036 is our best 2-meter transceiver! Check it 

out for yourself and you'll see it’s the one to have for 
years of reliable 2-meter communications! 

Our HW-2021 hand-held 2-meter transceiver is the one 

to have if you’re working portable. It gives you a full 

1-watt output plus 5 receive and 5 transmit channels and 

flexible simplex/ offset. It’s hand-held, battery-operated, 
and there’s an optional 

auto patch encoder 

to add telephone 

versatility at low cost. 

Crystal-controlled, 

with better than 0.05% 
frequency stability. 
Sensitivity is 0.5 uvV for 
12 dB SINAD. 

The HW-2036 and 

HW-2021 are two of 

the finest 2-meter 

transceivers around. 

Use ’em both for 

complete 2-meter ver- 

satility! Read more 

about them, and all 

the other superb 

Heathkit Amateur Radio 

products in the new 

Heathkit Catalog. Send 
coupon below! 

Heath Company, Dept. 12-23 Benton Harbor, Michigan 49022 

New Heathkit Catalog 

Please send me my FREE Heathkit catalog. | am not on your mailing list. 

Zip 

Prices & specifications subject to change without notice. 



@ KENWOOD 588 TRANSCEIVER” 
new VOR = Ue 

Why wait any longer for a rig that offers top performance, dependability 

and versatility... the TS-520 has proven itself in the shacks of 

thousands of discriminating amateurs, in field day sites, in DX and 

contest stations, and in countless mobile installations. 

Superb craftsmanship is evident throughout .. . in its engineering 

concepts as well as its construction and styling... craftsmanship that 

is a Kenwood hallmark. 

Maybe the Kenwood TS-520 is the one you have been waiting for. 

Kenwood offers accessories guar- 

anteed to add to the pleasure of 

owning the TS-520. The TV-502 
transverter puts you on 2-meters 
the easy way. (It’s completely 

compatibile with the TS-520.) 

Simply plug it in and you're on 

the air. Two more units designed 

KENWOOD’S 

TS-520 

to match the TS-520 are the VFO- : 

520 external VFO and the model 
SP-520 external speaker. All with 

Kenwood quality built in. 

TRIO-KENWOOD COMMUNICATIONS INC. 

OV « 

KENWOOD 
... pacesetter in amateur radio 

116 EAST ALONDRA/GARDENA, CA 90248 

TS-520 

pecifications 

MODES: USB, LSB, CW 

POWER: 200 watts PEP input on SSB, 160 watts 
DC input on CW 

ANTENNA IMPEDANCE: 50-75 Ohms, 
unbalanced 

CARRIER SUPPRESSION: Better than -45 dB 
UNWANTED SIDEBAND SUPPRESSION: Better 

than -40 dB 

HARMONIC RADIATION: Better than -40 dB 
AF RESPONSE: 400 to 2600 Hz (-6 dB) 

AUDIO INPUT SENSITIVITY: 0.25nV for 10 dB 
(S+N)/N 

SELECTIVITY: SSB 2.4 kHz (-6 dB), 4.4 kHz 
(-60 dB). CW 0.5 kHz (-6 dB), 1.5 kHz 
(-60 dB) (with accessory filter) 

FREQUENCY STABILITY: 100 Hz per 30 
minutes after warmup 

IMAGE RATIO: Better than 50 dB 
IF REJECTION: Better than 50 dB 

TUBE & SEMICONDUCTOR COMPLEMENT: 
3 tubes (2 x 6146B, 12BY7A), 1 IC, 18 
FET, 44 transistors, 84 diodes 

DIMENSIONS: 13.1’ Wx 5.9” H x 13.2” D 
WEIGHT: 35.2 Ibs. 

SUGGESTED PRICE: $629.00 

VFO-520 
Provides high stability with precision gearing. 
Function switch provides any combination with 
the TS-520. Both are equipped with VFO indi- 
cators showing at a glance which VFO is being 
used. Connects with a single cable and obtains 
its power from the TS-520. Suggested price: 
$115.00. 

SP-520 
Although the TS-520 has a built-in speaker, the 
addition of the SP-520 provides improved tonal 
quality. A perfect match in both design and 
performance. Suggested price: $22.95. 

TV-502 
TRANSMITTING/RECEIVING FREQUENCY: 

144-145.7 MHz. 145.0-146.0 MHz (option). 
NE ee IF FREQUENCY: 28.0-29.7 

Hz 

TYPE OF EMISSION: SSB (A3J), CW (Al) 
RATED OUTPUT: 8W (AC operation) 

ANTENNA INPUT/OUTPUT IMPEDANCE: 50Q 
UNWANTED RADIATION: Less than -60 dB 
RECEIVING SENSITIVITY: More than 1pV at 

S/N 10 dB 
IMAGE RATIO: More than 60 dB 
IF REJECTION: More than 60 dB 
FREQUENCY STABILITY: Less than +2.5 kHz 

during 1-60 min after power switch is ON 
and within 150 Hz (per 30 min) thereafter. 

POWER CONSUMPTION: AC 220/120V, Trans- 
mission 50W max., Reception 12W max 

DC 13.8V, Trans- 
mission 2A max., Reception 0.4A max. 

POWER REQUIREMENT: AC 220/120V, DC 12- 
16V (standard voltage 13.8V) 

SEMI-CONDUCTOR: FET 5, Transistor 15, 
Diode 10. 

DIMENSIONS: 6%” W x 6” H x 13% D 
WEIGHT: 11.5 Ibs. 
SUGGESTED PRICE: $249.00 

CW-520 
500 Hz CW Crystal Filter: $45.00. 

Prices subject to change without notice 
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the “WORKING WALL” ® 

Tired of garbled voices and CB static? 

Now, you can hear better with our KC-3035 KRIKET © mobile 

speaker. Better than you believed possible. 

Because AFS offers the first acoustically designed voice 
communications speaker. And, that means you get outstanding 

intelligibility across the entire voice range. 

AFS — the only company with 

speaker enclosure. Cross-laminated 

tubular fiberboard deadens channel 

noise, eliminates voice distortion 

by controlling rebounding sound 

waves. Brings the voice through — clean and clear. 

pales at CB dealers everywhere Speakers are our only business. They have to be better! 
World Wide Headquarters ; ey 

Acoustic Fiber Sound Systems, Inc. 7999 Knue Road, Suite 116 Indianapolis, IN 46250 (317) 842-0620 

Exclusive Canadian Distributor ; 
Muntz Canada Ltd. 1149 Pioneer Road Burlington Ontario, Canada (416) 639-5373 

All KRIKET® speakers are manufactured in the U.S.A. using American materials and craftsmen. 

a : Copyright 1976, Acoustic Fiber Sound Systems, Inc. 

en 



Lero Bias 
It seems traditional at the close of each year to 

speak of wonderous things to come or of accom- 

plishments gone by. We speak of resolutions, peace 

on earth, good will toward men, and the hope for 
this holiday season to be better in some ways than 
the last. It’s an up season for most of us in a lot of 
ways. We send cards to those we care about, buy 

gifts, plan dinners, make last minute phone calls and 
in general share a mutual warmth and happiness. It’s 
a spirit of giving and receiving. It’s something new 
and exciting. To many of us this season epitomizes 
our religious beliefs-and we celebrate in joyous fash- 
ion. 

In light of these feelings the following may ap- 
pear to be a grim interjection into an otherwise fes- 
tive mood. The fact that some of us may not have as 

happy a holiday as most of us hope to is often 
clouded over by our own anticipation. However, an 

important part of this holiday season is represented 
in the symbolic act of giving and sharing. One radio 
club is giving to help one of their own. We, as part 
of this great fraternity, can and should do no less. 

The other day | received a copy of the News 
Fuse, a monthly publication of the Hall of Science 

Radio Club here in New York. One of the features 
of this particular issue concerned the untimely and 
premature passing of one of their members, Sam 

Weinstein, WB2AMY. It seems that during Sam's 
stay at N.Y. University Medical Center he had re- 
ceived 64 pints of blood which resulted in an enor- 
mous bill. The members of Sam’‘s club have worked 
Out an agreement with the center to have the blood 
replaced and thereby lessen what must be an astro- 

nomical medical bill. Members have already donated 

blood to the center, in Sam’s name but 64 pints is 
still a lot of blood. 

My holiday message this year is quite simple. 

Let's share some of our good fortune with others. 
Perhaps some of us who are able can ease the Wein- 
stein family’s bereavement and financial hardship 
through this season by donating a pint of blood in 

Sam‘s name. If you can, contact: Ms Judith Kratka, 

N.Y.U. Medical Center, 560 First Ave., N.Y., N.Y. 
or call 212-679-3200, Ext. 2837. 

On behalf of all the people who make CQ pos- 

sible, | want to extend our wishes and hopes for a 

Merrier Christmas and a Happier New Year for all. 

ee 

PS eVay Azle < 
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If you haven't tried the TS-700A 

... you haven’t experienced 

the excitement of 2-meters 

ON AIR A 

$ si aneeomee ong tenant 

SEND 

VFO. 

* Operates all modes: SSB (upper & 

lower), FM, AM, and CW 

« Completely solid state circuitry provides 

stable, long lasting, trouble-free 

operation 

* AC and DC capability. Can operate from 
your Car, boat, or as a base station 

through its built-in power supply 

* 4 MHz band coverage (144 to 148 

MHz) instead of the usual 2 F 

* Automatically switches transmit 

frequency 600 KHz for repeater 

TS-70O0A 

poy 6 
ND GEN NBT TOWE 

iP 

ise—fr- 
git, 

Experience the excitement 
of 2 meters. There’s more than 

just FM repeaters, you know. 
OSCAR Satellite, CW...and do it all with a tunable 

Do it all with the Kenwood TS-700A. 

SSB DX, 

operation...reverses, too 

* Outstanding frequency stability 

provided through the use of FET-VFO 

* Zero center discriminator meter 

* Transmit / Receive capability on 44 

channels with 11 crystals ; 

* Complete with microphone and built-in 

speaker 

. The TS-700A is available at select 
Kenwood dealers throughout the U.S. 

For the name of your nearest dealer, 

please write. 

KENWOOD 
... pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA. CA 90248 

TS-700A 

pecifications 

TRANSMIT/RECEIVE FREQUENCY RANGE: 
144-148 MHz 

MODE: SSB, FM, CW, AM 

RF OUTPUT: CW, FM: more than 10W output. 
AM: more than 3W output. SSB: more 
than 20W DC input. 

ANTENNA IMPEDANCE: 502 (unbalanced) 

CARRIER SUPPRESSION: Better than 40 dB 
SIDE-BAND SUPPRESSION: Better than 40 dB 
SPURIOUS RADIATION: Less than -60 db 

MAX. FREQUENCY DEVIATION (FM): +5 kHz 
REPEATER FREQUENCY SHIFT WIDTH: 

600 kHz 
TONE BURST TIME: 0.5-1.0 sec. 
MODULATION: Balanced modulation for SSB. 

Variable reactance frequency shift for FM. 
Low power modulation for AM. 

MICROPHONE: Dynamic microphone, 5002 

AUDIO FREQUENCY RESPONSE: 400-2600 Hz, 
within -9 db 

RECEIVING SYSTEM: SSB, CW, AM: Single- 
superheterodyne. FM: Double- 
superheterodyne. 

INTERMEDIATE FREQUENCY: SSB, CW, AM: 
10.7 MHz. FM: Ist IF:...10.7 MHz. 2nd IF: 
...455 kHz. 

RECEIVING SENSITIVITY: SSB, CW: S/N = 10 
dB or better at 0.25yV. 20 dB noise 
quieting = Less than 0.4uV. AM: S/N = 
10 dB or better at 1nV. 

IMAGE RATIO: Better than 60 dB 
IF REJECTION: Better than 60dB 
PASS-BANDWIDTH: SSB, CW, AM: More than 
2.4 kHz at -6 dB. FM: More than 12 kHz at 

-6 dB. 
RECEIVER SELECTIVITY: SSB, CW, AM: Less 

than 4.8 kHz at -60 dB. FM: Less than 
24 kHz at -60 dB. 

SQUELCH SENSITIVITY: 0.25nV 
AUDIO OUTPUT: More than 2W at 82 load 

(10% distortion) 
RECEIVER LOAD IMPEDANCE: 82 
FREQUENCY STABILITY: Within +2 kHz during 

one hour after one minute of warm-up, 
and within 150 Hz during any 30 minute 
period therearter. 

POWER CONSUMPTION: Transmit mode: 95W 
(AC 120/220V), 4A (DC 13.8V), max. 
Receive mode (no signal): 45W (AC 120/ 
220V), 0.8A (DC 13.8V). 

POWER REQUIREMENTS: AC 120/220V, 
50/60 Hz. DC 12-16V (13.8V as reference). 

DIMENSIONS: 278 (W) x 124 (H) x 320 (D) mm 
WEIGHT: 11 kg 

SUGGESTED PRICE: $700.00 

Prices subject to change without notice 
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THE APPROVED LEADING HAM AND 
Wot BALU IN THE WORLD TODAY. 

“W2 AU” BALUN :$:12=95= 
The proven balun 

S/STEEL 

sine Ss 
S/STEEL 

WITH 
BUILT-IN 

LIGHTNING 
ARRESTER | 

= & anne 

HANDLES FULL 2 ae ee AND THEN SOME. 
Broad-Banded 3 to 40 M 
HELPS TVI PROBLEMS By Reducing Coax Line 
Radiation 
NOW-ALL STAINLESS STEEL HARDWARE. SO239 
Double Silver Plated 
IMPROVES F/B RATIO By Reducing Coax Line 
Pick-Up 
REPLACES CENTER INSULATOR. Withstands 
Antenna Pull of Over 600 Lbs. 
BUILT-IN LIGHTNING ARRESTER. Protects Balun 
—Could Also Save Your Valuable Gear 
BUILT-IN HANG-UP HOOK. Ideal For Inverted 
Vees, Multi-Band Antennas, Dipoles, Beam and 

— Quads 
MODEL NOW BEING USED EXTENSIVELY BY ALL BRANCHES 

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

pereid/I90 

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS 
THE WORLD OVER 

BIG SIGNALS DON’T JUST HAPPEN— 
They’re built to last 

GIVE YOUR ANTENNA A BREAK 
Comes in 2 models. 1:1 matches 50 or 75 ohm un- 

IT’S WHAT'S 
INSIDE } 

THAT COUNTS! line) 
AVAILABLE AT ALL LEADING DEALERS. 

UNADILLA RADIATION PRODUCTS 

Division of Microwave Filter Co. 

Editor, CQ: 

Suggestion: 

When using Black Heat disapating 

tube shields make sure you sand off the 

paint on the inside where the shield 

physically locks onto the base otherwise 

the shield is ‘‘above ground” and can 

cause all sorts of oscalations etc. 

Richard Mollentine, WA@KKC 

Editor, CQ: 

Here’s a handy trick for measuring 

output. Everyone - or almost everyone - 

has a relative output meter with a vari- 

able resistor adjustment, somewhere in 

his RF line. Beg or borrow (don’t steal) 

a calibrated wattmeter and place same 

in line in series with output meter. Set 

output of rig at 25, 50, 100, 250 etc. 

watts as measured on calibrated meter. 

Each time adjust variable resistor on 

output meter to show full scale and 

balanced (coax line) to 50 or 75 ohm balanced load. 
4:1 model matches 50 or 75 ohm unbalanced (coax 

to 200 or 300 ohm balanced load. 

Tel: 315-437-6444 
Inc. TWX 710-541-0493 

Our Readers Say 
Editor, CQ: note position of pointer by a scratch on 

current distribution 
wi 

W2AU — = — —_RALLN 

Beas os 

current distribution 
without balun 

Parr 

LVL 
We'll GUARANTEE 

no other balun, at any 

price, has all these 

IF NOT, ORDER DIRECT features. 

6743 Kinne St. 

East Syracuse, N.Y. 13057 

the panel and a mark. If control knob 

does not have a pointer, replace it with 

a pointer knob. Remove calibrated watt- 

meter and return to owner. You now 

have a wattmeter that is reasonable ac- 

curate on full scale. On less than full 

scale, | have not figured it out, but in- 

stinctively, would say you should square 

the reading, e.g., if 10 on full scale re- 

presents 100 watts, 8 would be 64 

watts, 5 would be 25 watts, etc. 

| am assuming that everybody has 

nice flat lines terminating in 50 ohms. 

Varying the load should throw things 

off somewhat. 

Pass this one on for what it’s worth. 

It will not measure that last 10 watts in 

the linear but will quickly show that 

one of the two parallel final tubes in the 

exciter has gone flat when that happens. 

Reuben E. Gross 

A thought for your Readers: 

The wire tables should be a bit more 

useful if the following relationship is 

kept in mind. 

The “OHMS/KFT” Tabulation may 

be translated to mean ““MV DROP/FT/ 
AMP”. 

Example: 

4 FT no. 20 Carrying 1 Amp given as 

10.35 /KFT= 
10.35 MV/FT 

4 

41.40 MV Drop 

For 2 amps, double the above drop. 

The 700 CM/A Rating (Given in 
Handbook) indicates no. 20 will handle 

about 1.5 amp; however if a 300 CM/A 

rating is used, we find a 3.4 amp capa- 

bility. 

(Continued on page 10) 
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~Now...more than ever--- 
the TEMPO line means solid value 

® 

a] EBPRHE 

¥ 

Tempo VHF/ONE tN + 
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. 

e 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. e Provisions for an accessory SSB adaptor. e 5-digit LED 

receive frequency display. e 5 KHz frequency selection for FM operation. 

e Automatic repeater split — selectable up or down for normal or reverse 

operation. ¢ Microphone, power cord and mounting bracket included. @ 

Two built-in programmable channels. e All solid state. e 10 watts output. @ TEMPO/fmh 

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

at the second IF. e 800 Selectable receive frequencies. ¢ Accessory 9-pin So much for so little! 2 
Peete cagn'oa Be soca: dl watt VHF/FM hand held 

6 Channel capability, solid § cemneee’ 
TEMPO SSB/ONE state, 12 VDC. 144-148 MHz flea 
SSB adapter for the Tempo VHF/One ane two Mee includes 
e Selectable upper or lower sideband. ¢ Plugs directly into the VHF/One with pair of crystals, built-in 

no modification. ¢ Noise blanker built-in. e RIT and VXO for full frequency charging terminals for ni- 
cad cells, S-meter, battery 

coverage. © $225.00 level meter, telescoping 
whip antenna, internal 
speaker & microphone. 

$199.00 EMH-MC for Marine & 

TEMPO/CL 146A Com avaiable 

.a VHF/FM mobile tran- 
sceiver for the 2 meter amateur 
band. It is compact, ruggedly 

/; ~~ oe . built and completely solid state. 
ern errreesetierrenaaees One channel supplied plus two 

oh eee cal channels of your choice FREE 

144 to 148 MHz coverage e Multifrequency spread of 2 MHz e 12 channel 
possible e Metering of output and receive e Internal speaker, dynamic 
microphone, mounting bracket and power cord supplied. A Tempo “best 
buy” at $239.00. 6N2 

TEMPO POCKET RECEIVERS Shwe crc Meee RaE eanetor 
MS-2, 4 channel scanning receiver for VHF high band, smallest unit power amplifier. Using a pair of Eimac 

on the market. MR-2, same size as MS-2 but has manual selection 8874 tubes it provides 2000 watts PEP 
of 23 channels, VHF high band. MR-3, miniature 2-channel VHF input on SSB and 1000 watts input on CW pine : ; : : : and FM. Completely self-contained in igh band monitor or paging receiver. MR-3U, single channel on one small desk mount cabinet with 
the 400 to 512 UHF band. All are low priced, extremely compact internal solid state power supply, built-in 

and dependable. blower and RF relative power indicator. 

$895.00 
SOLID STATE VHF LINEAR AMPLIFIER. 144-148 MHz. Power output The Tempo 2002.. 2 meters only $745.00 
of 100 watts (nom) with only 10 watts (nom) in. Reliable and compact. The Tempo 2006..6 meters only $795.00 

TEMPO 
100AL10 

TEMPO 
VHF/UHF AMPLIFIERS Low Band VHF amplifiers available in 100W out with 
Solid state power amplifiers for use in 2, 10 & 30W in. High Band VHF amps available in 30, 50, 

most base/mobile applications. 80 & 130W out with 2, 10 & 30W in. UHF amps available 

Increase the range, clarity, reliability in 10,25, 40 & 70W out with 1, 2, 10 & 30W in. 
and speed of two- way communications. Call or write for spec sheet and prices. 

HEMIY Ral 
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 

Prices subject to change without notice. 

Most of the above products are available at dealers throughout the U.S. 
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*Phase lock-loop (PLL) 
oscillator circuit 

minimizes unwanted 

spurious responses. 

*Hybrid Digital 
Frequency Presenta- 

tion. 

* Advanced Solid-state 
design...only 3 tubes. 

*Built-in AC and 12 
VDC power supplies. 

* CW filter standard 

equipment...not an 

accessory. 

*Rugged 6146-B final 
amplifier tubes. 

*Cooling fan standard 
equipment...not an 

accessory. 

*High performance 

noise-blanker is 

standard equipment 

...Not an accessory. 

*Built-in VOX and 

semi-break in CW 
keying. 

*Crystal Calibrator and 
WWV receiving 
capability. 

A BRILLIANT NEW SSB TRANSCEIVER 
PROVIDING AN UNBEATABLE COMBINATION 
OF ADVANCED ENGINEERING AND UNIQUE 
OPERATING FEATURES. 

YOU MAY NEVER HAVE OWNED A 
TRANSCEIVER THAT OFFERS SO MUCH. 

Send for descriptive information on this fine new 

transceiver, or on the time proven Tempo ONE 

transceiver which continues to offer reliable, low cost 

HEMTY Haug 
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 

*Microphone provided. 

*Dual RIT control 

allows both broad and 

narrow tuning. 

*All band 80 through 
10 meter coverage. 

*Multi-mode USB, LSB, 

CW and AM operation. 

*Extraordinary receiver 

sensitivy (.3u S/N 10 db) 
and oscillator stability 

(100 Hz 30 min. after 
warm-up) 

*Fixed channel crystal 

control on two 

available positions. 

*RF Attenuator. 

* Adjustable ALC 

action. 

*Phone patch in and 

out jacks. 

*Separate PTT jack for 
foot switch. 

*Built-in speaker. 

*The TEMPO 2020 
...$759.00. 

Model 8120 external 
speaker...$29.95. 

Model 8010 remote 
VFO...$139.00. 
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VERTICAL 

ANTENNA 

HANDBOOK 
Compiles22-years worth of 

material from the pages of 

CQ on vertical antenna 

theory, design. installation, 

construction. Covers ver- 

ticals arrays, feeding and 

matching, short verticals, 

ground effects, multi-band 

and _ single-band verticals, 

answers the most common 

questions about vertical 

antennas. 6” X 9" 136 

pages. $5.00 

Please send me 

Name 

Address 

City 

State 

CQO Magazine 

14 Vanderventer Avenue 

Port Washington, N.Y. 11050 

$ 

to your door. 

radio’s most 

awards, USA-CA. 

11050 

That’s all it takes to get 

a copy of the USA-CA 

Record Book delivered 

Order 

one or two today and 

start collecting coun- 

ties for one of amateur 

prized 

CQ MAGAZINE 
14 Vanderventer Ave. 

Port Washington, N.Y. 

THE UNITED STATES OF AMERICA 
COUNTIES AWARD 

* 

: RECORD 
* BOOK 
weeeeenee 

gueret Cley 

a 
Diehooeee 

St. Lous 

“Oar, 

“ep 

Mineral 

ve 

arian 00" “TONE War, © feyo Pato 
> COWAN PUBLISHING CORP. 
*e 14 Vanderventer Ave., Port Washington, NY 11060 

> 

oh &, 
cKSON yg Roosevelt "Iu, 

Our Readers Say (from page 7) 

This translates to about 34MV/FT/ 
Amp, which may be adequate in many 
Cases. 

Larry Guffer, WA6RNH 

Editor, CQ: 

About all the country rules, etc. I’ve 

wondered for years why someone didn’t 

take a mercator projection of the world 

and divide it up in zones along latitude 

and longitude. For instance from 90 to 

80 degrees N+S, 2 Zones each. 80 to 70 

degrees N+S 4 zones each. 70 to 60 de- 

grees N+S zones 20 degrees width in 

longitude. Rest of world 10 degrees by 

10 degrees. 

This would also give the maritime 

mobiles a shake. 

For God's sake, don’t mention my 

name. | don’t want to get murdered. Hi. 

STOLEN EQUIPMENT 
@ San Francisco CA — Stolen from 
my car in parking lot One-Tempo 
V.H.F. One 2 Meter Transceiver No. 
5728, a westernelectric touch tone pad. 
Reward contact: Shel Kurtzman, 19436 
Topham St., Tarzana. Cal. 91356. 
1-213-344-0878. 
®@ Chicago, IL — Stolen from Genave 
Radio Expo ‘76 booth. One GTX-1T 
Handie-Talkie S/N 10-59 with .13T- 
Piohee251/.85R, .52T/52R 07 2s 
.12R. Anyone with any info. contact: 
Genave 4141 Kingman Dr.,_ Indian- 
apolis, Ind. 46226. 
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®@ Colorado Springs CO — Drake TR-22 

2 meter transceiver SN. 640139 Beige 

trimline TT handset, magnet mount 

quarter wave antennae, crystals for 

52/52, 16/76, 37/97, 87/27, 63/03, 

34/94. Contact: Rick Simpson, 2723 

Rigel Dr. Colorado Springs, Colo. 
80906. 

© Colorado Springs, CO — Wilson T1402 

S/M 2 meter handi-talky SN OR6427. 

Crystals for 52/52, 22/92, 25/85, 

16/76, 34/94, 69/09. Contact: James 

Hettle, PSC No.1 PO Box 2493, Peter- 

son AFB, 80914. 

Announcing 

®@ Colorado Springs CO — Yaesu FR-101 

-SD1G HF Digital Receiver SN. 6C31- 

339, Yaesu FL101 HF Digital Receiver 

SN. GE30627. Contact: Associated 

Electronics Service, 404 Arrawana, 

Colorado Springs, Colo. 80909. 

® Colorado Springs, CO — ICOM 22S 

SN; 0017 Has total of 19 channels. 

Contact: Ken Keyte, 3812 Windsor 

Ave., Colo. Spgs., Colo. 80907. 

@ Chicago, IL — Motorosa Metrum II 

and Motorola HT 220. Anyone with in- 

fo contact R. L. Scott, 200 W. Chicago 

Avenue, Oak Park, IL 60302. 



and far superior electrical performance. 

e Lowest SWR—PLUS! 

e Bandwidth at its broadest! SWR 1.6 to 1 or 
better at band edges. multi-band vertical. 

to otherwise unattainable close tolerances 
assuring accurate and permanent trap 
resonance. 

operation when desired. 

@ Top loading on 75 meters for 
¢ Solid one inch fiberglass trap forms for 
optimum electrical and mechanical stability. efficiency! 

with low loss—high strength insulators. 

e All sections 1%" heavy wall, high strength 
aluminum. Length 21'5". 

e Stainless steel clamps permitting adjustment mount with radials. 

one setting for total band coverage! 
40 THROUGH 10 METERS 

HUSTLER ANTENNA PRODUCTS-for 
sixteen years—original designs—created 

and manufactured by American ingenuity, 

labor and materials—used by communica- 
tors throughout the world. 

Hustler designs are patented under one or : ® 

Tronics Corporation: 8287502. 3613872, Available from all distributors 
3419869, 3873985, 3327311, 3599214, who recognize the best! 

new-tronics corporation 

@usf1£® 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 

without damage to the aluminum tubing. 

¢ Guaranteed to be easiest assembly of any 

e Hustler exclusive trap covers “Spritz” extruded e Antenna has %"-24 stud at top to accept RM-75 
or RM-75-S Hustler resonator for 75 meter 

broader bandwidth and higher radiation 

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

¢ Power capability—full legal limit on SSB and 
CW. 

e Ground mount with or without radials; roof 

MODEL 
4-BTV 

15 POUNDS 

45800 commerce park drive, 
brook park, ohio 44142 
Exporter: Roburn Agencies, Inc., New York, N. Y. 
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Series 35 Slim- 

Line. Neat, low- 
drag coils in slim- 
line antennas are 
the ticket when 
you're operating 
single-band at changeable coils 

: 500 watts P.E.P. for 15, 20, 40 and 
742 Automatic. Just resonate — or jess. interchangeable 75 meters.These rugged, 

Mobile 45. This switch-adjustable 
5-band antenna features a Swan Hi-Q 
coil and positive-stop, 8-position switch 
with gold-plated contacts. Select 10, 
15, 20, 40 or 75 meters and go to work 
knowing this rugged antenna wont 

let you down...............$114:95 

Series 36 Hi-Q. The 
most efficient 
single-band anten- 
nas you can buy. 
Rated at 1000 

watts P.E.P. Inter- 

Whether you go for fat 
coils, skinny coils, switch 
flickers or automatics, 

Swan has the mobile an- 
tenna that’s exactly right 

_ for your needs. So top off 
your mobile rig witha 
Swan antenna. Every time this triband on 20, 40 and 75 Coils for 15, 20, 40 durable antennas in- 
you press the mike button eee nape aod 75 meters. clude base, coil and whip. 
you'll Know you're deliver- New eu coe ee ne 980.950 S37,76 $39.50 to $47.95 
ing the biggest signal quency in those bandwidths Dealers throughout the world or order direct from 
your rig. is capable of on all three bands and never 

touch the antenna. Handles 

500 watts P.E.P........ $79.95 
A subsidiary of Cubic Corporation (Prices F.0.B. Oceanside, CA) : : 

‘ 305A Buy Swan antennas with your Swan credit card. es oe - oo 
pplications at your dealer or write to us. 

S wi Zi i, 
ELECTRONICS 



/ idland- ptoduces a practical 25-watt, 
-meter mobile transceiver with operation 
ogrammed throughout the 144-148 MHz 

band...at a practical price. In operation, a 
large-scale L.E.D. digital readout displays 
the frequency selected through the advanced 
‘Phase Lock Loop tuning circuit. Duplex 

operation with any of four transmitter offsets 
_is available at a touch of a button... or oper- 

__ ate simplex. There is a full-range variable 
_ squelch control, a large lighted S/RFO meter, 
duplex and TX indicator lights. 

_ Inside, the dual conversion superheterodyne 
_ receiver has active automatic gain control, 
multiple FET front end with high Q resonator 
filter and ceramic filters in both RF stages. 
_ The transmitter delivers an honest 25 watts 

200m more with 4 available offsets 

Midland with... 

FREQUENCY 
‘CAPABILITY 

output power, switchable to 1 watt low power. 
There’s automatic polarity protection and an 
APC circuit guarding final output transistors. 
A connector is provided for tone burst and 

discriminator meter. 

All this is contained in a rugged, all-metal 
cabinet 252” high by 634” wide by 9%” deep, 
designed with a forward-projecting speaker 
housing for improved sound quality in mobile 

installation. 

Midland’s new MODEL 13-510 is supplied 
complete with push-to-talk microphone, 

crystals for +600 and —600 offsets, mobile 
mounting bracket, power cord and hard- 
ware. You'll find it at your Midland Amateur 

dealer. 

IDLAND 
: INTERNATIONAL 

Communications Division 

Write for Midland’s Amateur 

Catalog: Dept. CQ, Box 1903, 
Kansas City, MO 64141 

December, 1976 @© CQ e@ 13 



INTERNATIONAL CRYSTALS & KITS 
OSCILLATORS * RF MIXER ¢ RF AMPLIFIER « POWER AMPLIFIER _ 

=< 

MXX-1 
TRANSISTOR 

A single tuned circuit intended for 
signal conversion in the 30 to 170 
MHz range. Harmonics 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. 

$4.50 ea. 

PAX-1 
TRANSISTOR 
RF POWER AMP 
A single tuned output amplifier de- 
signed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, de- 
pending on frequency and voltage. 
Amplifier can be amplitude mod- 
ulated. 3 to 30 MHz, Cat. No. 035104 
Specify when ordering. 

$4.75 ea. 

es 

OX OSCILLATOR 
Crystal controlled transistor type. 3 
to 20 MHz, OX-Lo, Cat. No. 035100. 
20 to 60 MHz, OX-Hi, Cat. No. 035101 
Specify when ordering. 

$3.95 ea. 

TRANSISTOR 
RF AMP 
A small signal amplifier to drive the 
MXX-1 Mixer. Single 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. 

OF-4 OSCILLATOR : 
Resistor/capacitor circuit provides 
osc over a range of freq with the 
desired crystal. 2 to 22 MHz, OF-1 LO, 
Cat. No. 035108. 18 to 60 MHz, OF-1 
HI, Cat. No. 035109 
Specify when ordering. 

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 

$3.25 ea. $4.50 ea. $4.75 ea. | 

Shipping and postage (inside U.S., Canada and Mexico only) j 
will be prepaid by International. Prices quoted for U.S., | 
Canada and Mexico orders only. Orders for shipment to other 

countries will be quoted on request. Address orders to: | 
M/S Dept., P.O. Box 32497, 

\ | Oklahoma City, Oklahoma 73132. j 
02% Calibration Tolerance “|™ ' 
EXPERIMENTER CRYSTALS [ 

(HC 6/U Holder) 

Cat. No. Specifications 
031080 3 to 20 MHz — for use in OX OSC Lo 

Specify when ordering $4.95 ea. 
031081 20 to 60 MHz — For use in OX OSC Hi 

Specify when ordering $4.95 ea. 
031300 3 to 20 MHz — For use in OF-1L oe 25 

Specify when orderin .cO Ca. ~ ; 031310 20 to 60 MHz — For use in OF-1H OSC International Crystal Mfg. Co., Inc. Specify when ordering. $4.25 ea. 10 North Lee 
Oklahoma City, Oklahoma 73102 
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; emcattetltld{((((42 emencano Se 

2M-64TL 

Trunk Lip 
2M-1/4MM 

Magnet Mount 1/4 wave 

2M-64RT 

Roof or Deck 2M-64RTI 

Roof or Deck Mount 2M-64MM 

Magnet Mount 2M-64GC 
Gutter Clip 

That’s right! An antenna line especially designed for maximum 
2 MTR performance. All new Taylor design. 

No corners cut! First class performance and quality. Designed for the exacting amateur 

that wants his money’s worth! All chrome plated brass parts, with a stainless shock 

spring and 17-7ph cond. 900 tip rod. Foam coax 17’ with crimp connector. Mounts for 

every purpose. The best in the business at the lowest price! Try a Taylor antenna — 

you'll be glad you did. 

2M-64TL Trunk Lip 2M-64GC Gutter Clip 2M-64MM Magnet Mount 

Trunk lip mounted on the Mounts on auto rain gutter, Magnet Mount .64 wave- 

front or side of the trunk considered a temporary length antenna mounted 

lip. No holes, with no mar installation. The chrome with 80 Ib. ceramic 
magnet. Furnished 

trim washer. 17’ plated clamp has vertical amin acetates 

RG-58A/U foam coax screw and no mar pads. coh beer Le ss i se? 

with connector. All Instant installation with up a 120 mph. oh 

chrome and stainless instant removal for storage 

mounting hardward to prevent theft. 2M-1/4MM 

and wrenches furnished. Magnet Mount 1/4 wave 

2M-64RT Roof or Deck 2M-64RTI Roof or Deck A AS RS a oe > 

Roof or deck mounted Roof top design for with everything and 8 

in a 3/8” hole complete installation in a 3/8” hole Poa went 

with all snap-in-mounting where the underside is ; 

parts ready to wear. accessible. Inexpensive 

Stainless shock spring approach to high perfor- Contact your nearest 

and 17-7ph cond. 900 tip mance. Furnished with 17° dealer, if he doesn’t have 
rod. of RG-58A/U foam coax it, contact us. We like 

and all mounting hardward. doing business with hams. 

TAYLOR RADIO COMPANY, INC. 
3305 Commerce Drive-North Leg Industrial Park 

Augusta, Georgia 30904-404-736-3336 
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The proof of the pudding is in the eating. Sseeoee 

Sy, 

=ts2 = The proof of 

is in owner satisfaction. 

Here’s some of the proof .. . 
K4EME — This is my second TRITON IV. They are excellent xceivers! WA8ICK — Luv it. Dynamite! WSNXU — | am very thrilled with this unit, it is great. | think you have scooped the field. WAOAYA — | like CW and full break-in. (Beautiful) K3TFU — | love the unit. WA3VEZ — Rig is just great. Combined with your service makes a super transceiver. WNOSED — Beautiful radio to use. Magnificent CW filter! Just a pure joy. W8IIT — | have had my TRITON IV for two months and am delighted with it. YNIMBV — It is a very nice rig. W3GTX — New features very welcome. WOBYC — Bought one of the first TRITON Il, like it so well | updated it with a TRITON IV. W2TBK — It is absolutely fantastic. WBOOP! — | am pleased with the rig. WA3GJA — Very-very-very nice. Good audio quality. W5SZBC — The most outstanding rig | have ever used. K8CJQ — Excellent rig, Good filters. W7BKK — Very happy... getting excellent qual- ity reports. W2CET — Power-signal reports good. WB2UEH — | like the compactness and appearance. VE3IBK — An excellent rig with superior receiving quality. K4IVM — | think it is tops. WA4L0G — I’ve become so used to dip, peak and adjust, this TRITON is a beautiful new experience. KL7IHW — Easy to set up—works great. K4JXD — Seems to be very FB rig. WA7KHE — Fantastic performance, Thanks for a fine rig. WB4BPG — No problems—fine rig. VEIBZ — Good work. W9HQT — Receiver better than expected, CW break-in is super. WOAP — Tremendous transceiver. | appreciate your engineering. WA2ZRO — Won- derful. KOSFY — Real nice rig. You thought of almost every feature and built it in. K@9DQ — Beautiful. WBOJI@ — Beautiful radio; however, your ads do not do justice to the radio. WN5SSOH — Very sophisticated—Easiest tuning rig ever. Very glad | bought it. K30JV — Very impressed. W4LZP — Very good results. Put out 100 watts as good as 300 watt rigs. WA4DQY — | think the TRITON IV is great. W6QXN — Appreciate full CW break-in. WOINH — Enjoy light weight, VE3CYK — | am extremely pleased with the clarity of receiver and after putting rig on the air, received unsolicited compliments on the audio quality of the transmitter. K4PHY — Was 3rd in USA, first in fourth district in WWCQ contest. W8RYU — Own Argonaut. Both fine rigs. W4CDA — Compact, light weight, good engineering. WB2WZG — TRITON IV is the most versitile CW/SSB radio | have ever used. WB2FMV — Outstanding. Highly pleased with performance. WABACZ — A real nice rig. | have owned about every other make. WSEGK — Works nicely. WB4ECG — | tried this rig, a pleasure to operate. WA4YRK — Excellent reports on: audio. WB8NKB — Wonderful. w9GPQ — An excellent rig. Love it. W8SOP — Makes running SSB nets a real breeze. Also good on cW nets. WL7IRT — Fantastic rig. W4MDB — Has rekindled my interest and enthusiasm in Amateur Radio to an extent | hadn’t thought possible. It far oui dis- tances any competitive product at any price. W6EYR — Very nice. Been a ham for 45 years and now solid state perfection. W2RPH — Excellent rig. WNOTDK — TRITON IV is a fabulous piece of equipment. W5VIW — Very nice rig WB2LQ@F — Wow! W9JCV — Tnx for giving us a FB piece of equipment made in the USA. W8GHO — Very pleased. K4KXB — Seems to have everything desired. W4SZ — A pleasure to operate. W2FKF — Greatest rig | ever had. So far in a month 34 QSO’s without one miss. Been a ham since 1922, w4agve — Nothing but complements. WB9EZE — Well pleased with performance and simplicity of operation. K4ETI — Rig is great. W8CNV — Man—! what a rig. I’ve had this call since 1929. Never saw anything like it and I’ve seen them all! WB2MZU — Seems like everything the S$ O-- was supposed to be at one third the price. WNOVHE — | think it is a very good rig. WB9FTD oe Break-in CW is very impressive. KOCBA — | believe it is one of the finest HF transceivers on the market. | can’t tell you how pleased | am with the noise blanker. | can get on the air from my home station again for the first time in a few years. Other rigs with noise blankers just didn’t hack it. WA7YHW — | am very pleased with this equipment. It is certainly of high quality. W7IIA — Excellent equipment. WBORWA — Couldn’t be more pleased with it. It certainly has performed beautifully and is all | expected and more. WB4QJT — Like it very much — keep up the good work. WN1YVX — Really impressed with looks and performance. WONC — Very FB rig. Performs up to Specifications, an excellent design. K8PBZ — Already have TRITON II and IV. W7KD — This little ‘‘T-4” is smooth as silk... I’ve received some very flattering reports about transmitter voice quality and the CW operation is the greatest. WN8TTO — | found that the TRITON IV was the best rig on the market for around $800. | love it! W2JBK — It is absolutely fantastic. W8FEI — Am amazed at receiver performance, | thought | had a top notch receiver with the H ! W1FYM — Your guarantee is refreshingly proper. W8BMOK — Sure makes a guy look twice at his old tube type gear. WITFS — Finest CW ever, CW selectivity very good. WB6IVR — Very satisfied with TRITON IV. Just what | was looking for to use on my yacht, Thanks. WA8ONP — Also have a TRITON Il. | am pleased that Al Kahn and the good guys at TEN-TEC thought of the CW op- erator! W2EMX — Excellent Amateur gear meets and exceeds advertised claims. WOAMJ — It looks like there is nothing left to be desired. It is beautiful. W6SE — The receive function is outstanding. It is superb in transmit. W1BV — In love with this fantastic gem. It’s so easy and a pleasure to operate. W6ASH — Very happy with performance. Particularly impressed with full break-in and light weight. WAOIMS — By far the best rig | have ever operated. | am glad | decided on the TRITON IV and not one of the other transceivers on the market. WA8HQO — Thank you gentlemen. 

Add your name to the growing list. See your TEN-TEC dealer 
or write for full details. 

TE NJ =L.E-C , INC. 
SEVIERVILLE, TENNESSEE 37862 
EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646 



This 
Holiday 
Season 

look for value, 
look for performance. 

Whatever Santa Says... 
Will be Sharper, Clearer and 

VALUE PACKED! Setter 
With the Incredible et GENAVED 

GTX-1 or 

GTX-1T ioe : 
ent e a) HAND-HELD fates Badia le a $ 95 5 inations, watts with fac- 2 Meter | tory installed tone encoder 249 

(Incl. 146.94 MHz) Transceiver 

CHECK THESE FEATURES: 

° All Metal Case 
¢ American Made 
¢ Accepts standard 
plug-in crystals 2-meter FM, 100 channel com- 

* Features 10.7 MHz binations, 30 watts (Incl. $199” 
v4 crystal filter i 

¢ Trimmer caps on TX eee 
and RX crystals 

° 2.5 watts output 
¢ Battery holder 
accepts AA regular, 
alkaline or nicad F 
cells t { % | 

¢ Mini Handheld \ 
measures 8” high x - 

rn wide x 1,281” 2-meter FM, 10 channels, 10 $ 95 
seutiberddeky watts (Xtals not included) 

antenna, Wrist 
safety-carrying-strap 
included 

¢ 6 Channels 
¢ Factory-direct to 
You 

Accessories 2 
Available: ; 
¢ Nicad Battery Pack 2-meter FM, 10 channels, 30 watts 
e Charger for GTX-1 with pushbutton frequency selector $ 95 
battery pack — (Incl. 146.94 MHz) 

¢ Leather carrying Y 
case 

«TE Ill Tone Encoder 
TR 2-meter FM, TONE 

for auto patch —— ~ ope lie oa *$ 95 = eee 
| pm watts Han: fe #Plug in installa- | 9 tion on most am- . = 

ateur 

i) 

Same as GTX-l, ie) ae transceiv- 

plus factory in- ¥ $ 95 stalled T TE-II TEI ie 299 $4995 $5995 

WuRRY! 
Handy 

Order 

Form 

NAME 

f 
i 
y 
[ 
fi 
i 
i @ $6.50 COCR: eee ccscssnsnn i cla cll Sill | 

4 
i 
fl 
4 
i 
1 

Payment by: 
LJ Certified Check /Money Order [] Personal Check 
{1 C.0.D. Include 20% Down 

Note: Orders accompanied by personal checks will require about 
two weeks to process. 
20% Down Payment Enclosed. Charge Balance To: 

fm BankAmericarde Expires 
EiMaster. Chace EE Expires 
LJ] Interbank ff eet eee eee > Expires 

IN residents add 4% sales et $ 
CA residents add 6% sales tax: 

CQ All orders shipped post-paid within continental U.S. 

SS a RY SA) GS) 

( Ringo Ranger ARX- - 
CO GTX-200-T $2499 Base Antenna 29 ' 

( Lambda/4 2-M and 6-M Trunk 
' CE GTX-200 $19995 Antenna $2995 

4141 Kingman Dr., Indianapolis, IN 46226 TE-I Tone Encoder Pad $ 95 

Phone-in orders accepted (317+546-1111) — GIX-10-S $14995 A NL Bac AA 59 | 

C TE-II Tone Encoder Pad $4995 
oen2 $f $995 

nae a i] cS a Pawel wn for use $ 95 
$$$ TY with all makes of transceivers 

OeKt $9499 ia voc—s amp 69° I 
STATE Gi) Z| Pstwe ee ee AMATEUR CALLS = ee and ie oes Standard crystals 

DEK $9QQ 95 Corns crystals 
0 each: 

ACCESSORIES FOR GTX-1 and GTX-1T 

CJ PSI-18 Optional Nicad battery pack .............. ° 

C PS-2 Charger for GTX-1(T) battery pack .... 939 9> 
(0 GLC-1 Leather carrying case ....0.0.. we. $] 29° 

CO TE-III Tone Encoder (for use with GTX-1) 549% 
Add $4 per Radio for Shipping, Handling, and Crystal Netting. 
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Introducing the 2-meter hand-held 
that gives you high performance. 

Without high cost. 
It’s the new Hy-Gain 3806 
2-meter, 6-channel hand- 
held FM transceiver 
(144-148 MHz). The 
2-meter hand-held that 
takes the high cost out 
of performance. 

The Hy-Gain 3806 is 
built to out-perform. 
Out-last. And out-class 
every other 2-meter 
hand-held. 

It’s built tough. Water, 
dirt and corrosion are 
sealed out by specially 
gasketed shafts and jacks. 
The speaker/microphone 
grill is engineered to pre- 
vent direct entrance by 
water. Even changing the 
power pack in the field 
won't diminish case 
integrity. The power sec- 
tion is separately sealed. 
So you never expose the 
circuitry. 

The high-impact ABS 
case is extra tough. And 
ribbed for a sure, non-slip 
grip. The controls are up 
front. And easy to operate. 
There’s volume. Squelch. 
6-position channel 
selector. Transmit LED 
indicator. A meter that 
indicates battery condition 
on transmit, signal strength 
on receive. And a separate 
power switch for positive 
on-off. 

There's a telescoping 
antenna that collapses 
completely into the case. 
Or you can use our 269 
flexible antenna for extra 
convenience. And there are 
jacks for use with external 
antenna. Earphone. And 
external 12 VDC. 

The 3806 has the kind 
of guts that have made 
Hy-Gain products famous 
throughout the world. Its 
receiver section is superior 
to everything else for the 
money. It has 6 poles of 

selectivity in the RF ampli- 
fier circuit. Two dual-gate 
MOS-FET RF amplifier 
stages. Plus dual-gate 
MOS-FET’s in the 1st and 
2nd mixers. They make 
the 3806 virtually immune 
to out-of-band signals. 
Intermodulation distortion. 
And cross-modulation. So 
you get truly incredible 
dynamic range. For superb 
adjacent channel rejection, 
the 1st mixer is followed 
by a monolithic crystal 
filter. And the 2nd mixer 

A frequency multiplica- 
tion factor of 12 allows 
you to use thicker, high 
stability crystals (one set 
of 146.52 simplex crystals 
supplied). Audio is 
enhanced through use of 
a separate speaker and 
microphone. And there’s 
an internally adjustable 
mic preamp. Something 
you won't find anywhere 
else. 

The Hy-Gain 3806 
' hand-held is backed by a 
| complete line of superb 
_ accessories. Including AC 
, and DC chargers. Carry- 
| ing case. External antenna 
adapter cable. Anda 

| Nicad power pack that’s 
| so over-engineered you 
won't over-extend it. Even 
in the most adverse 
conditions. 

The pack is completely 
sealed in its own tough 
ABS case. Protected 
against over-charging. 
And contact shorting. It 
has 30-40% more in-use 
capacity than competitive 
units. And an average 
service life of more than 
20 hours per charge. 

Soon we'll have a 
Touch-Tone®* pad avail- 
able for the 3806. It'll fit 
flush in the back panel. 
Because we designed it 
specifically for the 3806. 

The Hy-Gain 3806 
2-meter, 6-channel FM 
hand-held. It gives you the 
performance you want. 
Without costing a lot. 
Available locally through 
your Hy-Gain dealer. See 
it and our more than 300 
other fine products soon. 

® 

We keep people talking. 

tuned, on-frequency by an 8-pole ceramic filter. 

976 Hy-Gain 

*Registered Trade-mark of AT&T 
©1 Hy-Gain Electronics Corporation 8601 Northeast Highway Six; Lincoln, NE 68505 
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Pack up all your cares and woes and stick them in 
the closet. Ship the kids off to their grandparents. 
Take the XYL, some radio gear, suntan lotion and 
head south for a... 

CARIBBEAN DX VACATION 

How I made my wife happy and still 
got some DXing done 

By L.D. “BOB” BURNS*, W5SJS 

The islands of the Caribbean are ideally suited to 
tropical vacations as well as some exciting DXing. 
While the lesser Antilles do not represent the rare 
DX for stateside amateurs that they do for European 
amateurs, there. are a few islands, such as St. 

Martin, which are much sought contacts for every- 

one. This is an account of a vacation/DXpedition 

from two of the lesser antilles during July of 1976. 

After spending 16 days sailing down the leeward 

and windward islands in a three masted schooner, 

my wife and | became intrigued with the Caribbean. 

For our vacation in 1975 we went to the island of 

Montserrat and | operated as VP2MUJS. (Fortunately 

| was able to get the last two letters of my home 

call). The experience was great! So much so that 

we decided to visit another island in 1976. While 

trying to decide, it occurred to me that St. Martin 

would be ideal, because of its relative rarity result- 

ing from the scarcity of resident amateurs there. | 

found it was necessary to apply for a license to 

operate in Guadeloupe, as St. Martin is governed 

from there. The Guadeloupe call sign (FG7 for 

natives of the country and FGO for non-resident 

license holders), is then signed portable FS7 when 

used on the French side of St. Martin. 

| first contacted the French Consul General here 

in Houston, who advised me of the proper depart- 

ment to write in Paris. | then wrote, in French, re- 

questing the proper forms for application. Within 2 

months they mailed the forms and a copy of their 

Amateur Radio Regulations. The forms were filled 
out and returned with a copy of my U.S. Amateur 

*5125 Tangle Lane, Houston, Texas 77027 

license. It took about 3 months for the French license 

to arrive, but | was made aware that it can take as 

long as 6 months. Just in case the French license 

had not come in time for our trip, back-up plans had 

been made for going to Barbados, where obtaining 

a license is much easier. The P.T.T. Department in 

Paris issued me the call FGOCRZ. 

Having obtained a license to operate on both St. 

Martin and Guadeloupe, my wife and | decided that 

it would be an exciting ‘bonus’ trip to visit Guade- 

loupe, operate a day or two, and then go on up to 

St. Martin. 

Finally the time came for our departure. Many 

hours had gone into the preparation for the DXpedi- 

tion/vacation. A Yaesu FT-101-E transceiver and 

The Au Grand Corsair Hotel on Guadeloupe. Yvon, 
FG7AK, is the manager. His TH3 Mk III is atop the hotel. 
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The basic equipment for the vacation/DXpedition. The 

Yaesu and carrying case are in the upper left with the 
2-el tri-band quad, coax, portable dipole filling out the 

picture. 

its Haliburton carrying case, a portable stainless 
steel doublet antenna, a portable 2-el tri-band cubi- 
cal quad, mast, guy rope, and a lot of other related 
equipment had to be prepared for boarding the air- 
line. Everything except the FT-101-E was checked 
through as luggage. 

First, we flew into Pointe A Pitre, the capital of 
Guadeloupe. We had made arrangements to stay 
with Yvon, FG7AK, at his hotel, Au Grand Corsair, 
(which is located about 10 miles from Pointe A Pitre 

in a small town called Gosier). We arrived well after 

10:00 p.m. local time, yet Yvon rushed out to greet 

us and help with the equipment. After several beers 

and much conversation, we were shown to our cot- 

tage which overlooked the Carribean. 

The next morning, a Saturday, Yvon invited me to 

accompany him into Pointe A Pitre. On the way, we 

worked a number of stations in the Venezuelan Con- 

test, which was just under way. Yvon was running 

Yvon’s TH3 Mk III tri-bander atop the Au Grand Corsaire 

Hotel on Guadeloupe. 

20 e© CQ e December, 1976 

an Atlas transceiver and Hustler antenna in his small 
automobile. 

While in town we met several other resident 
amateurs, among them Father Jack Delkmyn, (pos- 

sibly the senior amateur on the island, with over 30 

years of operation there). Father Jack’s call is 
FG7XT. He was kind enough to allow me to operate 
his KWM-2 briefly during our visit. Other amateurs 

| met were Simon, FG7AE, Jude, FG7XA, Guyan, 
FG7YE, and Alex, an amateur who owns a very mod- 
ern drugstore in the town of Gosier. 

When we returned to the hotel, Yvon had arranged 

a luncheon for my wife and | and a number of the 
local amateurs. 

That afternoon Yvon helped me set up the Yaesu 

FT-101 and put up the dipole antenna on 20 meters. 

The cottages where we stayed were on a hillside 

overlooking the water. Just offshore, about a mile, 

was a small island with a lighthouse on it, making 

the view very delightful. The antenna was about 160 

Father Jack Delkmyn, FG7XT, on the right and the author 
at Father Jack’s station on Gosier, on Guadeloupe. 

feet above the Caribbean and sloped at about 30 
degrees favoring the West. We had brought the 
collapseable 2-el cubical quad, and Yvon even had 
a steel mast for us. However, on the flight down, the 
‘shipping tube with the boom and spreaders was 
damaged beyond repair. 

During our 3 day stay on Guadeloupe we enjoyed 
the excellent food and wine at Au Grand Corsair. 
Yvon made sure we had all of his special dishes. 
His hospitality was wonderful. Each time we came 
through the main lobby he would invite me in to 
operate the Atlas 210 in his office. He had dipoles 
on 80 and 40 meters, and a TH3 MK III for 20, 15 
and 10. All were mounted atop the hotel at about 
60 feet. 

While on Guadeloupe, | worked sideband on 80, 
40, 20 and 15, and c.w. on 80, 40, and 20 meters. In 
approximately 2% days of actual operation, about 
100 stations were worked. 



| 

On Tuesday, July 6th, we flew up to the island of 
St. Martin, landing at Juliana Airport on the Dutch 
side. We stayed at the ‘“‘Le Pirate” hotel in the town 
of Marigot on the French side. We were given room 
#6 which is where most of the visiting amateurs 
Stay when operating FS7. This room is located at 
the end of the building, with a nice stretch of sand 
and palm trees next door to it... very useful for 
erecting antennas. 

Operations were begun at 1800 Z on 20 meters, 
using only the sloping dipole. | worked sideband 
on 80, 20 and 15 and c.w. on 80, 40 and 20 meters. 
Most of our activity was on 40 and 20, almost 
equally divided between c.w. and s-.s.b. 

Probably the greatest problem was the lack of a 

remote v.f.o. for the Yaesu. With space being such 

a problem on such a trip, the FV*101 was felt to be 

a luxury item and was left at home. So, when pile- 

ups occurred | was right underneath it all with no 

way to move out of the way. In addition, | had no 

The view from the patio at the Hotel Le Pirate on the 
French side of St. Martin Island. 

one stateside to run a list for me. While | definitely 

do not like the use of a list, it is effective in allowing 

the DX station to work as many stations as possible 

under crowded band conditions, (and is particularly 

helpful in working stations with weak signals). | did 

have the good fortune to have the help of Mario, 

YV1MAE, in making a list for me as | worked Euro- 

peans. He and IT9LRY did a marvelous job of handl- 

ing the calling stations. They enabled me to work 3 

to 4 times as many stations as we had without the 

use of the list. Even then we were working under 

extremely heavy QRM conditions. 

During our stay in St. Martin we enjoyed a visit 

from Alain Rochemont, FG7AR/FS7, the only perm- 

anent resident amateur on the French side. At the 

time Alain was not on the air due to antenna prob- 

lems. The high winds on this part of the island dur- 

ing July are unbelievable! Alain’s station consists of 

a Swan 350 and an SB-220 linear. 

The management of the ‘‘Le Pirate’’ Hotel was 

most cooperative in allowing me complete freedom 

y 

. wis gs 

Bebe Burns and Yvon, FG7AK, at Guadeloupe Inter- 
national Airport. Yvon runs an Atlas 210 in his mobile 

setup. 

in putting up antennas. They were very interested in 
the rig and in the various countries | was working. 
Alain brought his Heath SWR/PWR bridge for me to 
calibrate and the hotel manager loaned us some 
tools to do the job. The food, the room, and the 
service were all quite good and added to our enjoy- 
ment of the trip. 

Over all | worked 100 stations from Guadeloupe 

and about 700 from St. Martin and still found time to 

enjoy the beaches, shopping, and the numerous 

fascinating visits with local amateurs. The DXpedi- 

tion/Vacation was not intended to be a DX mara- 

thon, but rather a husband-wife vacation combined 

with as much hamming as such would permit. 

| would like to express my appreciation to the 

French Consul General in Houston, Monsieur Vorms, 

and to the Department of Postes et Telecommunica- 

tions in Paris for their cooperation. And most of all 

to the French people, particularly the amateurs, on 

Guadeloupe and St. Martin for their courtesy and 

friendliness. 

Station FG@CRZ struck its antennas, ceased 

operations and closed down at 0300 Z, July 11, 

1976. a 

u . = = em 

The author in front of the Le Pirate Hotel on St. Martin. 

Le Pirate is where many visiting amateurs stay while on 
the island. 
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This is the season for exchanging 
gifts, and while it’s usually difficult 
to know what to buy for anyone, im- 
agine, if you will how difficult it is 
to know what to give a ham. What 
with the broad range of gear used by 
hams, and the general unfamiliarity 
of most family members and friends 
with the technical equipment we use, 
it’s no wonder we get the same old 
windbreakers, ties and sweaters. 

CQ wants to help solve this dilem- 
ma, and make certain that this year 
you receive some of the goodies 
available on the counters at your 
local radio emporium. 

You'll note that the items have 
been grouped in five categories in 
ascending order of cost. So look over 

the next few pages, decide what 
you really want, then circle it and 
leave CQ on the coffee table or night 
stand with the pages open to what 
really grabs you. Other helpful hints 
such as the picture, write up and 
source stuck in the corner of the 
bathroom mirror or slipped under 
your dinner plate could have a posi- 
tive effect. We sincerely hope this 
works for you. In any event, the staff 
of CQ wishes you a merry yuletide 
season, and a happy and prosperous 
New Year. 

Under $25 

Amateur Radio Coffee Cup, with 
design, $7.95; with call letters, $10.95. 
Rustprint, Box 7575, North Kansas 
City, MO 64116. 
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W2AU Balun. Replaces center insu- 
lator, improves front-to-back ratio, 

and features a built-in lightning ar- 
rester. $12.95. Unadilla Radiation 
Products, 6743 Kinne St., East Syr- 
acuse, NY 13057. 

SwR-3 
Fwolt__]ReF 

ANT o> 
= XNTR 
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Swan SWR-3 Meter. Measures 1:1 to 

3:1 s.w.r. from 1.7 MHz to 55 MHz. 
Small, but with all the accuracy 

needed. $10.95. Swan Electronics, 
305 Airport Road, Oceanside, CA 
92054. 

MFJ 

FREQUENCY 

STANDARD 

Frequency Standard MFJ-200Bx. Pro- 
vides strong precise markers every 
100, 50, and 25 kHz well into the 

VHF region. Gated for positive identi- 
fication. CMOS. Accurately deter- 
mines receive and transmit frequency. 
$24.95 MFJ Enterprises, P.O. Box 494, 
Mississippi State, Mississippi 39762. 

Ham Key Model HK-3. Deluxe straight 
key. Velvet smooth action. Heavy 
non-slip base. $16.95. Ham Radio 
Center, Inc., St. Louis, MO 63132. 



QRP VFO MFJ-40V. Plugs directly 
into MFJ QRP transmitter for stable 
variable frequency control from 7.0 

to 7.2 MHz. Can be used with other 
transmitters. $24.95. MFJ Enterprises, 
P.O. Box 494, Mississippi State, 
Mississippi 39762. 

Nye Viking Super Squeeze Key SSK- 
1. Extra long, form-fitting molded 
paddles for maximum operating flexi- 
bility. $23.95. William M. Nye Com- 
pany, Inc., 1614 130th N.E., Bellevue, 
WA 98005. 

9200 59S Licensed rage mates! 4, 
19, 120.ew licenses incladed(ss004 
‘ny FCC, ance the 1975 editien 

55th 
ANNIVERSARY EDITION 

For use throughout 

1977 

United States Callbook. All W and K 
listings. $13.95. Foreign Radio Ama- 
teur Callbook. DX listings. $12.95. 
Radio Amateur Callbooks, Inc., 925 

Sherwood Ave., Illinois 

60044. 
Lake Bluff, 

Nye Viking Speed-X Telegraph Keys. 
Smooth, sure-operating heavy duty 
keys mounted on a heavy die-cast 
base with black wrinkle finish, and 
brass, chrome or nickel-plated hard- 
ware, Silver plated contacts. Eight 
models priced from $6.95. Brass: 
$9.95. William M. Nye Company, Inc., 
1614 130th N.E., Bellevue, WA 98005. 

MFJQRP XMTR 
MF J—40T 

QRP Transmitter MFJ-40T. Work the 
world on 5 watts with this rig on 40- 
meter c.w. No tuning required. Short 
circuit proof. Requires 12 v.d.c. $24.95 
MFJ Enterprises, P.O. Box 494, Mis- 
sissippi State, Mississippi 39762. 

Dust Covers. Covers available for 

more than 100 types of equipment, 
and special covers can be made to 
order. Send for list. Most covers: 

$2.95 to $4.95. Cover Craft, P.O. Box 
555, Amherst, NH 03031. 

Under $100 

MFJ 
Cw PFLTER SELECTIViTy 

80 

e 1 E 
L180 

PHONES 

OUTPUT 

os PS 

MFJ has a number of products in this 
price category. They include a c.w. 

Filter, $27.95, CMOS Keyer, $49.95; 
Super Logarithmic Speech Proces- 
sor, $59.95; State-Of-The-Art Pre- 
selector, $49.95. MFJ Enterpises, 
P.O. Box 494, Mississippi State, Mis- 

sissippi 39762. 

OFF F MIN Max COMPRESSION 

Proces Sor 
MODEL tsP.sooex 1 

ee 

CMOS KEYER 

Cushcraft A147-22. Two 11-element 
yagis for 2 meters on a horizontal 

mounting boom. For both f.m. and 
s.s.b./c.w. $69.50. Cushcraft Corp., 
621 Hayward St, Manchester, NH 
03103. 

Quad Antenna Kit. 2- 
3-band quad. Includes 8 

Skymaster 
Element, 

fiberglass arms, 2 end spiders, boom, 
16 spreader arm clamps and instruc- 
tion manual. $99.95. Cubex Company, 
P.O. Box 732, Altadena, CA 91001. 

AZ Special Antenna Kit. Described 
by K3AZ in September 1975 CQ. Op- 
erates on 75/80, 40, 20 and 15 meters. 

88 ft. long, no loading coils. Provides 

gain on 15 and 40 meters. $38.00. 
Tech-Staff Associates, P.O. Box 136, 

Glen Cove, NY 11542. 
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De Forest MM 200 Digital Multimeter, 
reads a.c. and d.c. volts and current, 

and ohms to 10 megohms. $99.95. 
De Forest Electronics, 40 Fairfield 
Pl., West Caldwell, NJ 07006. 

Frequency Standard. Precision crys- 
tal, battery operated, markers at 100, 

50, 25, 10 or 5 kHz selected by front 
panel control. Zero adjusts to WWV. 

$37.50, Palomar Engineers, Box 455, 
Escondido, CA 92025, 

Antenna Impedance Meter. Adjust 

antenna for proper match. Battery 
operation permits adjustment on roof 

or tower in combination with your 
dip meter. Measures linear amplifier 
and receiver input impedance, 1.8 to 

150 MHz. $99.95. Leader Instruments 
Corp., 151 Du Pont Street, Planview, 
NY 11803. 
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Automatic Electronic Keyer. All solid 
state construction. Reliable reed relay 

switching. Complete with paddles. 
Sidetone generator. Precise Dot-Dash 
space timing. Self completing Dots 
and Dashes. Dot memory. Speed 
adjustable from front panel. Weighted 
to stay put. Needs only +5 v.d.c. at 
150 m.a. $39.95. Suntronix Company, 
360 Merrimack Street, Lawrence, MA 
01843. 

VIBRO-KEYER. Works with any elec- 
tronic keyer. Weighs 2.75 Ibs. Finely 
polished parts. Size 3.5” x 4.5”. Stan- 
dard model: $33.00; Deluxe model, 
chromium plated base $43.75, At 
dealers, or The Vibroplex Co., Inc. 
833 Broadway, NY, NY 10003. 

; Oe 

IC Keyer. Takes less space on op- 
erating table than just about any bug. 
Features full automatic, self-com- 
pleting, dot memory, iambic opera- 
tion. May be used as a straight keyer. 
Built-in sidetone oscillator and 
speaker, volume and speed controls. 
Speeds from 5 to 50 w.p.m. Fully ad- 
justable and complete rf shielding. 
With heavy base. $97.50. Palomar 
Engineers, P.O. Box 455, Escondido, 
CA 92025. 

SELECT Wi ty 
Semel 

FREQLE nity 
Smead 

Autek Audio Filter Model QF-1. In- 
finitely-variable active audio filter. 
Continuously adjustable from 250 to 
2500 Hz. Peak c.w. and voice. Reject 
whistles and c.w. 80dB skirts, notch 
to 70dB. Plugs into phone jack. 
$52.95. Autek Research, Box 5127 E, 
Sherman Oaks, CA 91403. 

Untque WIRE TUNER 

aes ire 

Random Wire Antenna Tuner. Con- 
tinuous coverage 3.0 to 30 MHz, 1:1 

S.w.r., Compact 5” x 6.5” x 10”. Year 
guarantee. FOB factory: $99.00 
Unique Products Company, 1003 
South Fircroft Street, West Covina, 
CA 91761 

Entry Sentry Model BA-1A. Creates 
an instant alert by blasting the auto 
horn (or other sounder) 120 times in 
60 seconds, and will repeat if neces- 

sary. Easily installed. $34.95. Theta 
Labs., Inc. 10911 Dennis Rd., #405, 
Dallas, TX 75229, 

Ham Key Model HK-4. Combination 
lever paddle and straight key on 
common, heavy, non-slip base. $44.95. 
Ham Radio Center Inc., 8342 Olive 

Blvd., P.O. Box 28271. St. Louis, MO 
63132. 



Under $200 

CW Sendin’ Machine. lambic memory 
keyer with dot and dash memories 
stores up to eight different messages 
in 2048 bits of memory. $137.00. 
H. Alan Harp, WA4SVH 718 Magnolia 

Drive, Lake Park, FL 33403. 
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LEVEL CONTROL 

ATRONICS 

Atronics Visual Code Reader KCR101. 
Displays decoded morse code sig- 
nals visually. In kit form. Assembly 
time is as little as 5 hours. Connects 
to speaker. Operates at 5 to 50 w.p.m. 
at selected speed. $149.00. Atronics, 
P.O. Box 77, Escondido, CA 92025. 

CODE READER 

Ten-Tec Ultramatic Keyer-KR 50. 
Automatic or manual weighting, dit 

and dah memories, straight key over- 
ride, adjustable paddle force. $110.00 
Ten-Tec, Inc., Seviervilie, Tennessee 

37826. 

Millen 92200, 2kW Super Heavy Duty 
Transmatch. With built-in reflectom- 
eter. $199.00. James Millen Mfg. Co., 
150 Exchange Street, Malden, MA 

02148. 

Swan TB-3HA Heavy-duty, three- 
working-element antenna for 10, 15 
and 20 meters. $189.95. Swan Elec- 
tronics, 305 Airport Road, Ocean- 
side, CA 92054. 

Wilson 1402SM. 144-148 MHz. 6 chan- 

nel, handheld transceiver, $164.95. 

Tone encoder TE 1, $34.95. 10 Ni- 
Cad batteries, $14.95. Wilson Elec- 
tronics Corp., 4288 S. Polaris Ave., 
Las Vegas, Nevada 89103. 

Hybrid Quad Antenna. Boom length 
only 54 inches. Weight only 15 
pounds. Covers 6, 10, 15, and 20 
meters. Handles 1200 watts p.e.p. 
$109.50. Mini-Products, Inc., 1001 W. 
18th St., Erie, PA 16502. 
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CTR-2-50MHz Kit 50 MHz frequency 
counter. Measures frequencies of 

transceivers, transmitters, repeaters 

and tone pads to an accuracy of + 2 
p.p.m. $199.95. Davis Electronics, 636 
Sheridan Dr., Tonawanda, NY, 14150. 

Clegg FM-76. 220 MHz mobile or 
fixed, 10 watt 12-channel transceiver 

$165.00. Clegg Mark-3. 146 MHz mo- 
bile or fixed. 15 watt, 12-channel 
transceiver. $169.50. Clegg Com- 
munications Corp., 208 Centerville 
Rd., Lancaster, PA 17603. 

TEMPO 100AL10 VHF Linear Ampli- 
fier 144-148 MHz. Power output: 100 
watts. $199.00. Henry Radio, Butler, 
Missouri 64730. 

Ultimate Transmatch Model UT2000A. 

Use with any coax-fed antenna or 

end-fed random wire antenna. 2 kw 

p.e.p., 1 kw continuous, 1:1 s.w.r. to 

transmitter. $139.95. Murch Electron- 
ics, Box 35, Franklin, Maine 04634. 

KLM Two-Meter Linear Amplifier. 
Boost power as much as 28 times 
with this little box just 6.5 x 10 x 2 

inches. Emitter balanced, protected 
against high VSWR, short and open 
circuits. Connects between antenna 

and transceiver. $199.95. At dealers. 
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Hufco 500 MHz Six Digit Frequency 
Counter Kit. 100 Hz readout, 1Hz 
optional. Kit: $169.95; Wired: $199.95. 
Hufco, Box 357, Provo, Utah 84601. 
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Gary 302 Frequency Counter. Counts 
SOHz to over 20 MHz input. Recharge- 
able Nicad battery. + 0.005% + 1 
count accuracy, $120.00 plus $5 post- 
age and handling. Gary McClellan 
and Co. Box 2085, 1001 West imperial 
Hwy., La Habra, CA 90631. 

Astatic D104 Silver Eagle Micro- 
phone. One of the most famous 
microphones in amateur radio. Grip- 
to-talk and push-to-talk. All exterior 
parts chrome plated. Wired for uni- 
versal hook-up. Comes with a 5-con- 
ductor plus shield coil cord. $119.00. 
At dealers. 

Under $500 

Regency HR-312. 35-watt, 12-chan- 
nel (expandable to 144) 2-meter 
transceiver, $269.00. Regency Elec- 
tronics, 7707 Records Street, Indian- 
apolis, Indiana 46226. 
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Heathkit HW-104. 3.5 to 29 MHz 

broadband transceiver. Built in 100 

kHz and 25 kHz calibrator. Less than 

100Hz/hr, drift after warmup. Kit: 
$489.95. Heath Co., Benton Harbor, 
Michigan 49022. 

Kyokuto FM144 -10SXR-II. All solid- 
state PLL digital synthesized, 5kHz 
steps, 144-148 MHz, LED readout. 

$439.00. Amateur-Wholesale  Elec- 
tronics, 8817 SW 129th Terrace, 

Miami, Florida 33176. 

Genave GTX-1T. Handheld, 6-channel 
2-meter transceiver with tone en- 
coder, Hi 3 watts, Lo 1 watt. Receiver 
sensitivity .2mV for 12db SINAD. 
$299.95. Genave, 4141 Kingman Drive, 
Indianapolis, Indiana 46226. 

Kenwood TV-502. 2-meter transverter. 

Puts a TS-520 on 144-145.7 MHz. 
Just plug it in. $249.00. Trio-Kenwood 
Communications, Inc., 116 East Al- 
ondra, Gardena, CA 90248. 

Drake TR-33C, 2 meter f.m. portable 
transceiver. 12-channel capability, 
plus single crystal per channel fea- 
ture. Reduced receiver battery drain. 
Nicad batteries included. A.c. and d.c. 
power cords and built-in battery 
charger. $229.00. R. L. Drake Co., 540 
Richard Street, Miamisburg, Ohio 
45342. 

Heathkit HW-101. 3.5 to 29.7 MHz 
transceiver features operating ease, 

convenience and_ versatility. 180 
watts input p.e.p.; 170 watts input 
c.w. Stable FET v.f.o. Kit: $339.95. 
Heath Co., Benton Harbor, Michigan 
49022. 

Tempo CL-146A. Compact. 2-meter 
f.m. transceiver. 12-channel capabil- 

ity, One supplied, plus two of your 
choice. Internal. speaker dynamic 
mike, mounting bracket and power 
cord. $239.00. Henry Radio, Butler, 
Missouri 64730. 

Genave GTX-202. 30-watt, 22-channel 

2 meter f.m. transceiver. Half the 
price of synthesis. Add crystals as 
you want or need them. 8-pole crys- 

tal filter. $239.95. Genave, 4141 King- 
man Drive, Indianapolis, Indiana 
46226. 



Swan TB-4HA. Heavy-duty, four-work- 
ing-element antenna for 10, 15 and 20 

meters. $249.95. Swan Electronics, 
305 Airport Rd., Oceanside, CA 92054 

Argonaut 509. 3.5 to 30 MHz, 5 watt 

s.s.b./c.w. transceiver. Solid state, 
permability tuned, instant band 
change, built-in s.w.r. bridge, S- 
meter, and internal speaker. WWV, 
direct frequency readout, and re- 
ceiver offset tuning. $329.00 Ten-Tec, 
Sevierville, Tennessee, 37862. 

Wilson 2202SM. 220 MHz handheld 
transceiver, $239.95. Wilson 4502SM. 
450 MHz handheld transceiver. $279.- 
95. Each device: 6-channels, plug-in 
crystals, complete with rubber duckie 

antenna. Wilson Electronics Corp., 
4288 S. Polaris, Las Vegas, Nevada 

89103. 

Dentron Super Amplifier. 2kw p.e.p. 
input on s.s.b., 1 kW on c.w., RTTY 
and SSTV, 160-10 meters. $499.50. 
Dentron Radio Co., Inc., 2100 Enter- 

prise Parkway, Twinsburg, Ohio 
44087. 
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Yaesu FL2100B. 80 to 10-meter linear 
amplifier. Conservative 1200 watts 
p.e.p. input on all bands. 117 to 234 
v.a.c. Operation. Built-in s.w.r. meter. 
Tubes biased to cutoff during re- 
ceive to maximize tube life and min- 
imize heat. Individual input coils for 
each band. $399.00. At dealers. 

Wilson M520 5-element 20-meter 
beam antenna. Boom length, 40 feet. 
Turning radius, 27 feet. Weight, 90 

lbs. $269.00. Wilson Electronics Corp., 
4288 S. Polaris Avenue, Las Vegas, 

Nevada 89103. 

Yaesu 200R. 200 channel synthesized 

f.m. transceiver. 144-146 MHz or 146- 
148 MHz. Power output 1 or 10 watts. 

Built-in tone burst oscillator. Priority 

channel. Automatic VSWR protection. 

Selectable + 600 kHz transmitter off- 
set. $449.00. At dealers. 

Exotic Gifts 

4K ULTRA general coverage linear 
amplifier, Features two Eimac 8877 
grounded grid triodes in the ultimate 
of conservatism. 100 watts drive can 

produce 4000 watts p.e.p. input on 
s.s.b., c.w. and f.s.k., 3.0 to 30 MHz. 

$2950.00. Henry Radio, Butler, Mis- 
souri 64730. 

Clegg FM DX. Fully synthesized, 
digital display f.m. 2-meter trans- 
ceiver. Covers 143.5 to 148.5 MHz in 
5 kHz steps. 35 watts output. $599.99. 
Ciegg Communications Corp., 208 
Centerville Rd., Lancaster, PA 17603. 

Compact h.f. s.s.b. Transceiver and 
Digital v.f.o. The Atlas 210X and 

215X transceivers have earned envi- 
able reputations. Provide 5-band cov- 
erage in very small size. 200 watts 
p.e.p. in a seven pound package. 
Transceiver: $649; a.c. console: $139; 

Model 206 v.f.o.: $299. At dealers. 

ETO Alpha 77D. Full legal limit linear 
amplifier. Full break-in 1.8 to 30 MHz. 
$2,995. Ehrhorn Technological Op- 
erations, .Inc., Brooksville, Florida 
33512. 
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Per formance... your choice for under $299" 
Horizon “2” outclasses them all! 25 wat output 2 Meter FM transceiver 

for HAM, CAP, and MARS e Full 12 channel capability 
¢ All solid state ¢ Compact size: 6% x 2% x 9 inches e 
Weighs less than 4 pounds « Dynamic microphone e 
Built-in speaker ¢ External speaker jack for 3 watts of 
Crisp audio ¢ Unique quick release/locking bracket and 
key included. 

Communications 

Because no two transceiver applications are exactly 
alike, Standard also makes the rugged 1 * An 
action Handheld for 2 meter FM, the ; 
146-A, like the Horizon “2” is also avail- # 
able for under *$299. Both of these 
rugged radios offer you exceptional 
quality and outstanding performance at 
a price that’s right. 

Standard Communications Corp. P.O. Box 9215I+ Los Angeles « Ca - 90009 

Yaesu FT-301D. All solid state 200 
watt p.e.p. digital dial transceiver. 
All modes. 160-10 meters. 3-position 
a.g.c. R.f. speech processor. Weight: 
22 Ibs. $935.00. At dealers. 

Robot Model 400. All solid-state, 
digital, random access memory SSTV 
scan converter. Put your present rig 

on TV. Need only a TV camera and 
a monitor. $695.00. Robot Research, 
Inc., 7591 Convoy Court, San Diego, 
CA 92111. 
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Kenwood TS700A. Two Meter Trans- 
ceiver. 144 MHz to 148 MHz with 
tunable v.f.o., s.s.b., c.w., f.m. and 

a.m. Completely solid state. a.c. and 
d.c. capability. Automatic repeater 
offset. Complete with mic and built- 
in speaker. $700.00. At dealers. 

Kenwood TS-820 Pacesetter Trans- 
ceiver. So many features they can’t 
all be listed. Some of the more de- 
sirable ones include: noise blanker, 
r.f. monitor, digital readout and hold, 

Speech processor, i.f. shift, r.f. at- 
tenuator, VOX, PLL circuitry, heater 
switch, built-in 25 kHz Calibrator, 
built-in speaker, c.w. sidetone, etc., 
etc. $1,000.00. At dealers. 

Hy-Gain 3750 transceiver. Covers 1.8 
to 30 MHz. PLL circuitry with dual 
gate MOS Fet’s. Rotating dial, and a 
frequency counter with digital read- 
out and a memory display. $1,895.00. 
HY-Gain Electronics Corporation. 
8601 Northeast Highway Six, Lincoln, 
NE 68505. 
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Yaesu FR101D. 160 to 2-meter digital 
solid-state receiver. Plug-in circuit 
boards for easy service. Fast or slow 

AGC. Betttr than 1 kHz readout on 
all bands. + 5 kHz clarifier. Built-in 
a.c. power supply and 12 v.d.c. op- 
eration. All mode reception. $629.00. 
At dealers. 

The devices described above rep- 

resent only a fraction of the gear 
available to radio amateurs. Future 

issues of CQ will discuss products 
by category, and in much greater 
detail. 



Results of the 1976 
CO World Wide 

WPX SSB Contest 
BY BERNIE WELCH,* W8IMZ/AC8IMZ 

DK2BI —First station to ever acquire over 500 
multipliers. 

4J3A — First official USSR Multi-Operator, 
Multi Transmitter entry. 

VR8D ___ First to receive the new WPX-DX- 
pedition Plaque. 

AASBWY — First to break the so-called “USA 
Midwest Jinx’’ — wins Trophy. 

CE6EZ — A 6-digit score on the 10 meter band! 

ust how much poor DX propagation can a world- 

wide contest tolerate and still continue to grow? 

George Jacobs’ (W3ASK) early propagation fore- 

casts had left me very pessimistic. Many log com- 

ments indicated the ’76 weekend must have occur- 

red at or near the bottom of the sun spot cycle. And 

how about that severe solar disturbance that took 

place at approximately 1925Z on the final day of the 

contest? The 20 meter band went almost com- 

pletely dead in less than a minute, followed by a 

very high noise level. Short skip signals were back 

in about a half hour with the band returning to only 

semi-normal later. Keeping in mind these handi- 

caps, how do we explain this 19th annual event with 

so many high scores and the 16 percent increase in 

logs received? This year’s activity surpassed all 

previous years, and was the greatest, when you 

consider a single operator station can only record, 

for contest purposes, 30 of the 48 hours of one 

weekend annually. Could it have been that the con- 

ditions presented a greater challenge to a good 

number of superior contestants? Now, can you 

imagine what it will be like in future years as the 

conditions improve? 

The super high scoring station was UK9AAN at 

Chelyabinsk, Asiatic USSR. Sam, UA9AN and his 

multi-operator single transmitter group totaled over 

*7735 Redbank Lane, Dayton, OH 45424 

WORLD TROPHY WINNER Station VP2G was a single- 
op all band accomplishment by Mike, W5MYA. 

4 million points and will receive a special CQ Award 

for their accomplishment. In ’75 they won a World 

Trophy as UK9ADT as the same QTH. 

The USA Top Scores were achieved by stations 

using the special Bicentennial prefixes, with the ex- 

ception of W8LRL on 160 meters. However, AD2BQO 

was second on that band. 

Mike, AA9BWY took advantage of some extra good DX 

openings at his Indiana QTH to become the first mid- 

west station to win the Joe Miller, W4OPM Memorial 

Trophy. The “AA9” prefix could have been a contri- 
buting factor. 
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TOP AWARD WINNERS: WPX Contest trophies and 
plaque awards for 1975 were presented by CQ Contest 
Chairman Frank Anzalone, W1WY and CQ Editor Al 

Dorhoffer, K2EEK at the ’76 Dayton Hamvention-Contest 

Forum. (L to R) Yuri Blanarovich, VE3BMV (VE7KB 
Trophy), Don Search, W3AZD (CQ Plaque) accepting for 
PJ@JR, the VP5B Group- Al, VP5AH, Ron, VP5B, George 
VPSCW and Bill, VPSWW(K7LMU Memorial Plaque by 
WOWNV), Jim Lawson, W2PV (W4OPM Memorial Trophy 
by WA6GLD) and John Kanode, W4WSF (Virginia 
Century Club W4OPM Memorial) accepting for K4VX. 

USA’s Bicentennial ‘‘A” prefixes were in great 

demand, as were the Canadian ‘‘XJ’’s and Roman- 

ian special ‘“YR’’s,—adding an extra spark. 

There can never be too many different prefixes 

in the WPX contest. The rare and unique are always 

welcome and invited to participate, along with all 

regular prefix stations throughout the world. That’s 

the name of the game. 

In magnifying this point, we were also extremely 

happy to have the participation of these goodies: 

OG1, IV3, HD5, YY4, LG5, RP2, RB5, CT4, PAS, 4J3, 

CP6, 4J6, IA5, ZK2, ZV6, ZW6, YQ4, PAY, RAG, HD2, 
14, Pl1, UX3, RA3, RA4, CT6, ZY2, ZX2 and AK8. 

If you were looking for the new hard to find 
“WB3” and didn’t contact WB3BAT, operated by 
W3AZD, your luck probably ran out. Don won the 

The UCLA Amateur Radio Club Station AC6YRA, team 
of WA7DAC and WA6DPQ, had Murphy in reverse, i.e., 
a two day power outage in the ham shack ended just 
one hour before the contest. With this good omen, plus 
a 120 ft. high station location and antenna farm, they 

went on to rack up the USA High Multi-Single Score. 
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first all-band certificate award for a ‘“‘WB3” station. 

Wonder if we will have an award winning “WD” in 
12 

The all-band activity by four individual stations 

on Madeira Island caused extensive pile-ups and 

should have provided many a WPxXer with the prefix 

CT3 and probably a new country for the CQ DX 

Awards. Tony, CT3BK is ex CR6OY and he promises 

to take part in all CQ contests as he had done from 

his previous location. Other much sought after pre- 

fixes from semi-rare DX locations were: CR9, Ou, 

9H4, JW5, VU7, ZK2, VR8, JBO, 5W1, GC3, GD4, 

5B4, and CEQ. They sure kept the pile-ups perking. 

An all time high prefix multiplier mark of 517 by 

the DK2BI group was an excellent accomplishment 

and will probably remain a record for years. Missing 

the magic 500-mark by only 16 was CT4AT with 484, 

followed by 4J3A with 473; UK9AAN, 437; and 

IV3VLS, 401. Reaching the 400-plus mark is some- 

thing of which to be extra proud. 

Some of the competitors for the first WPX-DX 

pedition Plaque were: VP2G at Grenada; IASWKS 

on Giglio Island, Tuscan Arcipelago with IZWKS at 
the mike; The Bahama Islands excursion by 

This is the operating position and antennas at the 
Western Samoa QTH of 5W1AU and 5W1AZ. That’s Phil 
5W1AU indicating “V’’ for victory. Using Peter's call 
5W1AZ (he’s also WB6OOL) the twosome placed 3rd 

world high and 1st Oceania, multi-single. 

W4BRB/C6A, W4EPO/C6A and C6ABC operated by 

WB4PQB — all of the West Palm Beach, Florida 
ARC; Niue Island’s ZK2AQ by WB7ABK; G3UKS 

and G4ALG journeyed to LG5LG at Morokulien on 
the Norwegian-Swedish Border; PA5GIG/A, the 
GIGA group special call portable from a sandbank 
on the Dutch coast; members of the Chelsea Col- 
lege ARC went to the Isle of Man as GD4CCL/p; 
4J6A was an “UA” endeavor from Armenia’s UG6 
land; VE2AQS/TG9 from Guatemala; WB9AJF was 
portable 6Y5 at Jamaica. The Tuvalu, VR8D group 
from Japan was acclaimed the winner. The competi- 
tion was so very good in this category that | regret 
we can have only one winner. 

How’s this for winning a certificate award the 
hard way?... AA6PDE won his for amobile operation 
on 80 meters. OA8V’s QRPp effort was with 5 watts 
PEP input. Paul said that this was his last oppor- 



tunity to operate this contest as an OA8. CE6EZ 

worked all continents on both days of the contest 

on 10 meters accumulating an almost unbelievable 

6-digit score. FB. 

As an item of special interest for those who have 

repeatedly requested that we compile and publish 

annually an “All Time WPX Contest Records” list- 

ing, we would like to report its in the planning 

stage. However, you will have to consider the fact 

that the method of scoring has changed several 

times over the years. 

Two items took precedence in numbers over 

other log comments. First, a very impressive 232 

stations indicated club affiliation and/or requested 

we credit their score for club competition, with a 

total of 62 different clubs indicated. If this enthus- 

iasm continues in the ’77 contest, and we hope it 

will, a club competition award should be imple- 

mented for 1978. Second, why is there no c.w. part 

of the WPX Contest? Or, can we have a WPX-CW 

Contest also? This has been bounced around for a 

number of years and is presently in limbo. |, for one, 

ME SMOG Hag - 

The DK2BI, multi-multi group (I. to r.) DKSWL, DK6WL, 

DK2BI, DK5WM along with DKSWN, DKOWB and DK5WK 
(not in photo) attained the all time high multiplier record 

for a single contest. Their computerized log is a master- 
piece. 

would also like it, — preferably one weekend in 

May or June. Maybe if all you c.w. contest addicts 

would overwhelm the CQ Editor with an abundant 

flow of letters indicating your desires, it just might 

happen. 

Many have qualified for the special Bicentennial 

CQ “USA-WPX-76” Award as a result of their par- 

ticipation in the contest. VP9GE, HI8MOG, HD5EE, 

UK9AAN, YU1BCD, W4BRB/C6A, F6BFH and I14ZSQ 

are among those who have already applied for and 

received the award. AJ3AA, the all-band certificate 

award winner for the Virgin Islands, was also the 

recipient of the DX #1 Award issued on 2 Jan. ’76. 

Dick has made over 24,000 Bicentennial contacts as 

of this writing. There is still plenty of time to qualify 

and apply for your award. A large s.a.s.e. or IRCs 

to W8IMZ will get you the rules and an application 

form. January 1, 1977 is the deadline. 

That’s Gene, W4BRB and Manny, W4EPO arriving in the 

Bahamas with part of the gear that was necessary for 
each to contest operate as portable C6A. Bill, WB4PQB 

also made the trip and saw action as C6ABC. (Photo by 
WB4PQB) 

The attendance at the ’76 Dayton Hamvention — 

Contest Forum was far above our expectations and 

| must apologize to those who encountered stand- 

ing room only. | appreciate your many fine com- 

ments regarding the program. Thank you for mak- 

ing it a big success through your attendance and 

participation. Hope to see many of you there in ’77. 

The next WPX — SSB Contest is on the weekend 

of the 26th and 27th of March 1977. The rules are 

basically the same as we had for 1975. However, 

up-dated rules should be in the January 1977 issue 

of CQ. Log forms and summary sheets are available 

from the CQ office and should be requested at an 

early date to insure your receipt prior to the con- 

test. Please send a large s.a.s.e. or IRCs. Why not 

give it a go in next year’s event, — try all bands or 

maybe you’d prefer to go solo as an added chal- 

lenge on 10 or 160 meters. Whatever you decide, 

\ 

World High 3.8 MHz score belongs to Benito, YY4YC. 
The Venezuelan “YY4” prefix surely enhanced his ef- 

forts. FB. 
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Station IV3VLS with I3PRK at the controls won an all 
band single operator certificate award. 

remember your participation is appreciated, so do 

send in your log to CQ, regardless of the score. 

| have reason to believe that some logs may have 

been lost in transit this year. If you sent a log and 

it is not listed anywhere in these results, please 

advise me. 
| am pleased to announce that the North Florida 

DX Association is donating the Trophy for the Top 

World Single Operator, All Band score. (This is the 

category vacated by K4FMA.) 

In wrapping this up for another year, | want you 

to know how much | have enjoyed being involved 

as the Contest Manager/Director for the past five 

years and cherish the experience. | have been 

fortunate in that | have received so much help from 

Club Contest Managers, QSL Managers and con- 

testants from around the globe. Mr. CQ Contest, 

Frank W1WY, has certainly been a guiding light. 

My XYL, Ellie, who understands and clerically 

Seppo, OH1VR/OH2BA operating as OG1IVR provided 
many with another new prefix. 
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assists me with these results, should certainly be a 

part of this group. | sincerely thank all of you. 

Hope to work ya in the next one. 
73, Bernie, W8IMZ 

Random Contest Comments 
“Biggest thrill was working A6XP and not realizing it 
until after contest ... AA7EUO. The point rule for Bicen- 
tennial calls was a great idea and helped us 10 meter 

single band contestants ... AB2CST. | was surprised 
and happy to hear A385AF and ZK2AQ came back to my 
CQ’s on 15 meters ... AC2HBT. New antennas all around 
helped compensate ‘for erratic conditions . . . AA4FCT. 
| do not like the rest period that is required. think the 
length is too long ... AC4WJJ. Conditions screwy, the 
4’s in Florida were getting Europe openings on 15 that 
we up North never heard ... AC4WSF. Allowing stations 
to use both commemorative and regular calls was a mis- 
take ... W5UOuJ. Finished working all South American 
countries ... K5DEC. Had over 600 contacts on 20 
meters and not one ‘‘JA’”’... AA5VDH. | think one of the 
Japanese | worked thought | was a new country since 
he requested QSL information . . . AC6KYA. The worst 

ps Bball: 
De 

Tan, SV1IG (above), Rich, SV@WX, Len, SV@WSS, and 

Les, SV@=WEE made the “SV” prefixes plentiful through- 
out the contest. Their all-out individual efforts won each 

a certificate award for their respective categories. 

radio conditions I’ve seen in over 50 years ... AC6CLM. 
W1’s were more rare than DX out here ... WA7PEZ. 
Broke gear in rotor — fortunately it was at 2305Z of the 
final day! A club award would be of interest .. . AD8HLR. 
Why is there always a W6 running JA’s? | have yet to 
hear one on 75 SSB ... AB8UKX. A great contest ... 
AAQ9BWY. Where were the Africans? ... WA9PBK. 
Thunderstorms 1st night made conditions impossible. 
Had a FB time Saturday night ... ACQTDR. In future | 
wish all contests could avoid giving numbers. | think 
that is a waste of time ... AC@/UB. The hardest work 
I’ve ever put into a contest under the worst possible 
conditions. Without the Bicentennial prefixes it would 
have been a total disaster ... VE3NCT. | did manage 
150 new prefixes and USA-WPX-76 Award ... VP9GE. 
Contest was much easier with the new call. QSL via 
DK5AD ... OE2BZL. How come so few W’s use their 
special prefix?? Only about 10% in ARRL contest. This 
way its impossible for us to obtain those special 
awards for 1976... ON4XG. | took part for the first time 
and | like this contest ... OK2SPS. First DX on 10 



meters for sometime ... G3XHK. Good USSR support 
with 4J3, 4J6, UX3, another very enjoyable event. CU 
next year ... G4BBA. It’s strange to give FYOBHI a big- 
ger serial number than | receive ... G3TXF. FB contest 

.. OH7NW. During 1976 | am looking for Bicentennial 
prefixes for awards, especially during the contest ... 
F6BFH. | should have stuck with my regular callsign 
(DA2DX) instead of this oddball ... AA5VKJ/DL. | need 
more time and an antenna system which works for a 
good score ... DK40O0. Biggest thrill was QSO #157 
with CT3AF on 21 MHz band ... /4DLS. Sure like to 
work this test I’m looking forward to a c.w. part as I'll 

work a lot more on c.w. ... LA7TT. Very interesting con- 
test. 10 meter band not open... SP9AI/. No funny story, 
—it was my best contest in about four years of amateur 

radio ... CT6DW. No linear! A QRP Tx- 90 watt d.c. 
input in such a contest .... YR3QK. It seems to be one 
of the top of 3 contests of big interest ... YO7NA. My 
license is dated 26 March 1976 ... EA1PT. Anxious to 
see the Top Ten list of this nice contest ... YUINZW. 

My 10th WPX-SSB since 1967. Enjoyed participating as 
always ... VU2DK. Stripped rotor gears week before 
contest, had to use remote break switch and 25 ft. pole 

on roof to turn the TH-6 ... EP2SN. A solar flare occur- 
red during the contest and had almost no propagation 
to North America, —barely exceeded last year’s score 

from PT2ZBS ... K2/ZN/4X. VR8, CR9, and ZK2 are my 
new ones so | feel very glad ... JAQVHI/. Operator is 14 
years old and worked about 100 stations and 4 new 
countries in the intervals of study; Very FB Contest ... 
JE3COZ. Not as many special Bicentennial calls as | 
expected ... PY7F/. Best greetings in the Bicentennial 
anniversary of USA. Very nice prefix contest... 
CE3AOX. All QSO’s have been 100 percent QSLed. My 

QSL Mgr. is WA8TDY. A W4 with a 2 letter call sign 
refused to believe that he could also use the AC4 prefix 

. HDSEE. There was so much wind that | couldn’t con- 

trol the rotor... YV5EED. Darn it, just missed the magic 

million again 3 more prefixes or about a dozen 3 pt. 

QSO’s would have done it. My sincere thanks to CQ for 
running the contest and particularly to Bernie and help- 

ers... VK4VU. SW1AZ must be close to top score... 

VK2OW. Enjoyed having worked VR8, VU7, BV2, HS1 

and UO5 in a 15 minute period ... AG6JFY. Solar dis- 

turbance just about finished me off... AH6/JA. No WPX 

logs available, so have modified the WWDxX forms . 

YB@ABV. | am holidaying in New Zealand from VK4 and 

mainly obtained the call sign to enter the contest ... 

ZL1BPI. The entire station was installed in 2 hours and 

operated from the Niue Hotel on the island of Niue... 

ZK2AQ..” 

Number groups after call let- 
ter denotes: Band, Score, 
QSO’s and Prefixes. Bold list- 
ings are certificate winners. 

PHONE RESULTS 
SINGLE OPERATOR 
NORTH AMERICA 

United States 

TOP SCORES 

SINGLE OPERATOR 

ALL BANDS 

DK@TU 

K2IZN/4X ___. 1,292,130 

YU3EYZ 
ISFCK 

AC1HFB A 154,350 280 225 
ACIDYH 65/685 198 151 
ACIWY "35/763 158 131 
AAIFBX ", 28,980 109 108 IV3VLS 

1GYE ” 
WIMDO ~—-21._—=é=, 368-26 «24 | UL7OAO YU3DBC 
pe Rumen iceees ag Cod 290 eee W4EPO/C6A _ 325,200 
KH6IAC/AC] "" ‘168 12 8 U 
WA1FBX 7 3,344 36 44 MULTI-OPERATOR 
ACICF .8 232/630 511 215 : ‘ 

& a (Opr. KIOME) SINGLE BAND Single Transmitter 
x AC2PV A 674.900 892 340 28 MHz 21 MH 4,158,929 pe 1,826,250 

AC2MB 55.698 168 122 LOA ie Bee ' 55,998 16 
AC2FGY ' 45°760 152 143 YU2RBY 640,080 
AAZZWH | 42042 163 143 261,120 
AQ2L 19.314 122 111 
AB2LOF 2.070 34 46 251,136 

mae 1 8 UYSHY 208,080 Multi Transmitter 
WE?FUN 21. 21'090 159 114 14 MHz 7 MHz 3,971,781 DLOKI 429,454 
AB2ZGI "" 16,008 105 92 YV4AGP 1,698,390 W4BRB/C6A _911,302 3,038,409 VESNN 383,075 
AC2HBT 10,650 75°71 
W2HPF 3.8 121,270 316 181 

(Opr W2113) 
: AAADRU  —-3.8-—«49,120 108-95 | ACSIMZ * 40,089 179 159 | WASPAO A 136,240 380 208) XI7AZG A 4,747 3747 

mills heen AP SOUT 2 SEITE IES. oy, lle Cals AB3BAT A 90,395 259 179 | W5UOJ A 52,808 267 161 | K8PYD " "160 9 8] ACGIUB * 16, 
(Opr. W3AZD) | AC50B  38'955 145 147 | ACBKOD = 21:«-26,136.112 108 | ACBGNX 14 41,055 319 161 (Opr. VE7LB) 

AC3CRE 14 802,113 842 393 | K5DEC 11/220 80 85 | W8BI  14'688 107 96| ACOTDR 3.8 18,796 128 127 

AC3USS ee ode 28 | AASVDH. 14 261/900 615 270 | ABSNZM oo Alaska TI2 oS e AC3USS 7 59,452 248 178 | AASVD : 3 I2WX A 48,178 215 109 
(Opr. WAIFEO) | AASJMK  100'997 331 221 | ADBHLR —«-14 307,207 510 289 | AL7HDX 14 19,899 117 67 

oe ice eee ool ABEDDI 7 52340 233 165 | Wanikh, 7. 27.9e8 190 137 Bahama Is Dominican Republic 
ee pees eg K8LUU 7m 24,858 1IGI127 | CBABGS 14 520,671 1281 197. Wome © oeogeeneee 
ADA4YFO A 684,114 807 353 | W6OKK A 182,756 391 214 | AC8TJO ” 15'180 91 110 (Opr. WB4POB) 
ABALZR A 612.402 905 294 | AC6BIB A 109,220 300 172 | WeiMZ 1/152 28 24 | W4BRB/C6A Neier 

(Opr. AAAECT) | AAGTKT 37,728 208 131 | W8TJO 1 'BA0 127817 991,302 1122 213 | yoo AR ereeen 
ACALBP '" 440,249 562 323 | ACBYVK '* 33'098 153 134 | ABBUKX 3.8 139,082 315 197 | W4EPO/CSA EG 
ACAYWX ' 309/354 556 282 | AAGUFY » 39'450 141 118 | ACBLT 3.8 103,270 370 165 3.8 325,200 530 150 
ACAWRY ' 136,875 299 219 | ACEKYA ' 21/284 116 68 (Opr. AB8JXS) an are 
ACACRW 88.102 735 203 | AC6CLM 11,128 120 104 | AC8FIS 18,240 101 114 Bermud veonos resume 
AD4RZK '” 73'248 211 168 | AC6VPZ 8.470 67 70 | WB8AYC 3750 79 75|VP9GE 14 1,164, 190 1470 327 GS/TG55 cee Sie 
ACAWIJ ' 64/428 186 177 | WB6GFI ” ""576 15 18 | ACSBI 2'394 56 63 | YNIMAB/VP9 ' 
ACAUYC | 92940 187 148 | ADGSVL 21 114,308 335 164 ie (Opr, ABBIAY) 104,720 276 170 aie 
AD4BAI "" 26'986 136 131 | AAQUCE/6 14 364, WB8 " 
ACATMN : 79.796 101 98 | ACBOJW 273 19 13 | WBLRL 1.8 2,080 78 80|VEIANH A 39,330 141 114 | WBOAJF/6Y5 

; VEIAIH 3.8 3.264 25 34 A 643,314 755 289 W4KMS 16.465 102 89 | WeMAR 2 
W4UW 8.607 61 57 | AAGPDE/6 3.8 26, 026 93 91.| AASBWY A 711,480 781 363 | XI3BMV ‘A 1,103,106 1075 339 
W4HYY 6.120 48 45 AAQNPM " 943'312 431 274 | XI3EJK 022 103 91 Mouea 
AB4V0OO 5,280 71 80] W7AYY A 161, 568 339 216 | ABSCEP '’ 67,338 258 174] VE3NCT 14 403,275 655 285 XE1LLS A 502,656 1233 176 

ACALGM 1302 26 31 | AC7HAD 25'676 126 98 | ACQOHH 11,098 70 62|VESENM 7 68,306 144119| \eiHR '" 345°979 581 18% 
ACAUW > “A ~4| ADZRSB » “2"899 69 71 | WASBWY 1972 37 34|VE3KZ 3.8 283,240 394 194 
ACAWSF —- 21: 170,340 354. 255 | WA7OBL = 21_‘53,475 228 93 | WBSHAD 21 144,270 305 210 | XI3FFA 1.8 31,416 106 77 ae 
AAAOSM —-21:156,005 316 205 | WA7PEZ —«14 237,354 477 221 | WOLKI 599963)|| VEAPOME TA ui 242079851) eum enans | aera 
AC4EFO * “44'304 163 142 | AA7GOO eo 296 ociG4 | WAOPBK TNL 240.070 633 310 | JAPON TA the a OS) 
AB4JUH  15'192 103 72 | ADZLAY  ~7'125 99 951] ACSYRA  ~g9'390 298 202 | KISRA 14 61,750 232 130 
ACAEEO 14 1,060 19 20| K7RSC 7 53/088 181 158 | AASUEK  94'605 100 95| XI6AGV A 151/902 316174 Virgin Is. (U.S.) 
AB4WHE ” 80 14 20 ACOLUH  {3.4dl 4031 | VEBWX 14 265,420 502 230 | AISA A 160,650 476 153 
KAKZP 7 40,386 158 159 | K8YRV A 212,076 344 258 | AASHEU 7 35,816 151148|XJ6LB 7 35,096 117 82|KV4FZ 1.8 11 5 
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poe 22 Teg 3e We ousene Soh Gusta OMaER, 7 pera 2a a RASCAS "’ 7 B wy ; : 26,488 150 86 
bars a usr 21 104.00 Sut 165 | ohapla as 03494 376 u4L| buzsoo ©” 24272 Io F : 30 Gy. : , ie 92 Reichert, W3ZKH Trophy Won by: Mareosl teene) = S28 S/H (SHOW (| SG 210u2 [buaain at) Te uso eichert, rophy. on by: arcos|| UAIMQ =" 35,11 RP at a, 706 | 40 33 

UASMS 14 590,568 1048 264| OK2Hi '’ 23,040 171 72] DM2DUK 3.5 526,750 1014 245 Avellan, YV4AGP (14 MHz). UASHD ’ 193/318 642163] OKIHCH ' 15,504 121 68|DMSUFD 3.5 93/960 341 145 WORLD — Single Operator, All Band. North|} vasaae % renee ee 193 pees e he ea sad a puis Ee ee a ie 
Florida DX Association Trophy. Won by: Mikel] jasupr °° "92/657 316137 | oxipir "Blogs. Sy aa | DM SW) 39'600 233 99 
ea dacocd ts NAG Sc UASMT  “6'309 57 47 |OKIARH ”* —3'520 7 G0 |DMaer”, »  Seteug 203. 82 ’ : ne ; 2 * Sh "998 - 
Thao TEs ee Se eens ee Uv9D0 =" ~—«5.670 55 42] OKIDNM ” 968 25 22/DMZcDH "24,934 143. 91 Tbe emoria e : Le 20,540 140 79 aie WOMNV Won'bv! Six eG 1 oa RAQSCQ 28 1,863 62 27 Denmark DM3YBF "’ 20,482 139 77 K7CBZ, WASHRV, CTIOY, CROXX), [uae S82 | Suu Ase got aas  guasie Haas 1s 22 UABUBG 12 OZ2NU)” 500 4XIG_"’ 15,732 120 69 9 9 9 e , ‘ . UVOEX 14 65,472 515 96] 073KE "' 25,474 163 94|DM4YXD " 3/024 48 36 Mpae Ter ee eee eee ents nes UApPs ;, 82,536 405 88 | oz7BW "1,769 29 29|/DM2CIF " 2,838 50 33 wain emoria war fe) UAGFBZ ”’ 6 OZ6XR 14 , 

Miller, WOWNV. Won by: Club Station 433A. TAREE s Gea aos Poe OO ees Germany (FRG) > . . e ; .. (Oprs. UA3AFO, UA3AGW, UA3EAI, UV3CC,]] UAGAC) 3.5 A ee mer ide 
UA3ADM, UV3CO, UW3BO, UW3FI, UW3IB rmenia  “6a'994 291 144 | DKIHA A 885,894 1132 361 RA3AKO) : ? 3 ll ucecar 21° Tis773 316149 | G4CBA «,«G4.224 291 147 | DKBFZ «©—«A_«856,615 1199 355 ‘aes : 2 Bo ~—s«47'B64 242 124 | DKSA =” 218,025 561 225 CANADA—Single Operator, Single Band. Gene Azerbaijan G3zl0 «381486 176 128 DO Nee ee ae 

i . i -|| UD6CN A 54,200 215100|GapBW " 12160 121 76 2 : Krehbiel, VE7KB Trophy. Won by: Station VE7 nies 396 12 11|@aeTkK "117486 115 78|DL7PD '" 45,537 282 179 
BC, Opr. Ron Kaye, VE7LB (14 MHz). UD6DFD 21 8,771 16 49| G3xXYP 14 405,805 774293|DK6PY '’ 41,600 219 104 CANADA—Single Operator, All Band. Garth]| UD6DHW 14 16,185 89 65|G3TOE 14 385,472..716 304 0 : ; G4DKT—"’ ; , Hamilton, VE3EUP Trophy. Won by: Yuri Bla- Georgia G4DMN "’ 114,072 396194|DK5GX '’ 25,761 157 93 
narovich XJ3BMV UF6HS A 133 7 _7 | G3TXF gt 92,752 346 187 | DL7SP fab oehl alah Cal 

ee : . UF6DG 14 367,632 620222] Gacvz "' 74'983 391167|DJQPUP '’ 21,087 111 99 U.S.A.—Single Operator, Single Band. Joe John- G3TJW 3.5 184,300 471190 oe a wie Bee WZ 
j ich- Kazakh : 4 5 son, WSQBM Memorial, Awarded by The Rich ULTOAO A 1.069.884 1495 264 reiean DIOXT  44°409 181 113 

ardson Wireless Klub. Won by: Burt C. Cohen,|| uijeat =” 25/752 117-74] one A 323,640 734 261|DKIFW 14 373,876 590 302 AC3CRE (14 MHz). UL7TA —'' —s«6, 532 82-47 | OHIMA = A_—s 282,698 677 262 | DLOIK 14 259,618 571 271 : scy,29f| ULZMG 7 5,754 52 421 QnGIW  ' 74,798 276 146 (OPR. DKGFT) U.S.A.—Single Operator, All Band. Charles “Joe”|] ut7ppy 28 6,210 122 45|oH30F ”” 50/085 283 135 DJGBA "’-—- 203,320 426 230 
Hiller, W4OPM Memorial, Awarded by Jerry es i nen oGa oe) ae SiON is ee ing oF se . oh208 aoe 136 ) A ; (@) B ” : wiv i 4 

Hagen, WA6GLD. Won by: Michael J. Wetzel, ULTNAA ois r 390 ae a OH2VZsae 6,897 89 57 DLIAMA '' 12,848 95 88 AASBWY. ; ; OH7TO. ” ~- 3,800: 70 40) DLIRB  27a0m 8 064mN6A 63 ie ‘ OH2DN ” 351 13 13|DF5SF 7 72,80 WORLD — DxX-pedition. Awarded by Bernie ; , radii sg 5a6 170 | QMIIW 21 64.904 27 152 Dk400 - 50 638 136 4 : ‘ UJ8IG ; OH2BH 14 702,708 1152 372|pL2J0. +=” ~=—-15'408 110 72 Borex WS8IMZ. Won by: Station VR8D. (Oprs. UeBO «14. 2'368 30.27 (Onr. GH2SB) | DLBPC. 3.5 2ER/ESb) Fig one 
JASCUV, JA2PIC, JA3KW3). fis OG1VR Di RM Es DK3SN ’’ 164,032 503 176 —Stati ; urkoman pr. 12B4) | DK4R "" "36,924 218 102 SPECIAL CQ AWARD—Station UK9AAN uHesz A 21,846 132 66] onaLy "527 165° 756 295 Peat seen 102 

Uzbek OHaTA =” 17'952 186 a8 | OKAFR (; 3,780 62 45 
AFRICA JHOBQI 774 17 18 | UISLAK 28 1,078 36 22] oH2KP =" ~— 15/345 138 93 | ORM ote 

CT3BK A 623,300 856230 | JH4LBE_ 544 14 16 peter oe ir 665 19 19] DA2BA 14 82,476 303 174 
CT3BD =A 258,672 421 204 | JH4MVA_ te z q EUROPE OHUW Oo” 240 «12-12. | DA2KD ss’ «56,160 312 135 CT3AB —”” 144,000 283 150 | JA3YJQ_ ee ae Austria OHR 231 13 11 ee ee ae 149,145 230 16s |}CEZBZE AA 942,6198909/ 2975 op ee 204 13 12 Greece 

JASSW 14 90,270 261 153 (Opr. DKSAD) | oHAMO” 4 2 2]/SVQWX A 94,764 492 159 ASIA JAICG ” 61695 206114 | QESCWL "' 156,672 462192] OHS5TS 7 57.536 243116|/SVOWSS 21 20,640 166 96 
SRAYKGDETA can 142 g2 | JADAIE  99'610 119 95 | OEISBA 14 1,924 48 37 | gy2KI ay 33.060 164 87 Svewi u guess aa ae 

, t ; : OH?BCD ”’ 3,840 52 40 WEE ; 
(Opr. OH2BCA) Rea ” 1978 a - Belgium OH1XX 3.5 1,664 28 26 

JE3C0Z.’ ~—«12'998.-«97:«7 | ONAXG A 96,075 300 183 Aanots 
India ” 4 France JALAAT 12,586 85 62 HA5KKO A 159,120 568170 VU2DK A 951,400 1097 335 Bulgaria SBF A 222,758 452 254 "A “ 

vu200 14 93,111 462123 | AIMZM/7,, 1 00 89 60 Bate ek od eH eR FeDIM A 97°216 321 196 HAS, it See eee i " " (459 250 181 Iran Inayins /D2e TR’ aoh Meda, en | LZZKKKe 82) 463,623 02210140) preg em ee Me (Opr. HASCE) 
ER ZSN ee R900, 15011293 255 fo.) Seen 8 ge ea | LZIE) 11,147 104 71] F200 14 231/673 530 251 |HASKYB 14 81,375 406 155 

JA3KGF "’~—s 7384. 72:«52 | LZICN = *" 5,096 60 49] FOKH "5.040 83 46 Apres - eee ree 2 
Israel ” Q 

. OH2BH y K21ZN/4X AUER ” ie ts oe Channel Is.-Guernsey oe ) (Opr. HA4XG) 
14 1,292,130 1444 315 | jackak 9 «=~ g'esa «gg 42 GCSYIZ 14 71,142 300 167 Germany (DDR) HA4KYN 3.5 164,920 585 155 

” B 270,126 540 258 
Japan eaye on ae Be He Czechoslovakia Hao 4 Aeatgee 461 197 Italy JAGCNL =A 80,580 248.158 | jarpyk * 51192 49. 44. | OK2SIR_ A 527,620 841 310 | psy” 1277140 489 156 | yavis A 1.084.101 1297 401 JA3DGC A 59,182 194 127 JAIOID 4.995 53 45|OKIAGQ A 348,743 618 277| pMaspA 109,836 433 162 fens (Opr. 13PRK) JAOURR "24,386 129 89] jaicgt 7  4'368 «6 ag. | OK2BLG '’ 167,676 544178| pMopEO ° 641554. 258 159 I4BNR.””_—*'157.584°'390 196 JAILDS, =" 16,717 116 73| ji7ppy + «3666 ~—-BG 39. | OKIAGN "” 136,497 438173] pMeTAH °” 63'106 240 139 I9MOP””~—«35991. 191 129 JAQMTY "= :16,215 108 69] jiopry 31515 48 37|OK2BIH "132,606 457159) pmzcpL " 59/040 244 144 avon '’ 32,760 186 105 Iagvil =" 9969 94 Go| JARDZ, * 3,366 80 33 OK TEV Burseg 382 188 | DMAEE "51.537 231 123 | ewEN 21 155,880 398 180 ” pate 2 : 

JR2BDG "6,670 64 46 | jngng7z ~~ 1664.52 «39: | OKBYCA "36,963 221111 | pMoBTO. ” ~=—-26'324 138 ag | 'ZLPA "’ 20,060 yee HHICZONE en i3 132.047 36 | jagraa >  1’p84 rg iso | OKZBEF ©) 36,153: 199 103 |:pNGEMN an a0 473) ade mea Iaete ro Up aEES JHADW Oo” 900 19 18] jaannve ” 817. 21 19| OK2ZU '’ 31,850 170 98] pmasog ” 18'656 114 83|/4JBJ 14 104,49 ae JA3BCT B07 gr 22 asl aoa eae 816 23 17]; OKIWT '' 31,610 158109] pm2pND " 115390 102 67 | lSPLS 84,303 314 171 JH4MVB. OO” 496 15 16 | jnaagr/3 442 18 13|OK2PBG ” 16,072 112 82] pmsrRnL 10.206 99 63 | ISFCK 7 314,640 530 228 

alee TARE ES ouaies Hes a2 22] ues RTM gy Mme eae 4UDP”” ee Sil ni . EE 1t,9 93 68 y ” , ee ie ets, AGEN 312) 16 12) OKaea, cm dpiage be 0g | DMZBKH UY 9.513 7 Sees |e eee a 
JA7KM IG i) ‘ DM3CF 8,928 83 62 JH2LQS 28 7,245 130 115 JALZSX 0” 15 3 3 | OK2SPS 3 9,880 121 65 | pM3zc/P ”’ 6,720 88 56 JA2DYI '' = 5,800 102 58 : OK2PCT " 6,840 84 60 XM)” . Malta JA2BAY 69,972 205 102 DM3XMJ 5,576 74 41 JRIIV 3,450 80 69] Jagex, **  ~—3'064. 67 «4g. | OK3CEE '’ 6,100 58 61|DM2AUF ” 5/014 43 46|9H4G A 88,176 387 167 faiok 21 gg.ae nba ga| AC 25 S800, $2 50/QUEE Sate AE [olatae Fan JHGOQPD 21 79,430 234 130 rar: OKZCAWI e188 22°99] byauee on 5180 38 38 O)GMAUI a Ge Goeitecctise 

THOMYN °”—<Goitee Sag 44g | CRIA! 14 265,920 1120 160 | OKIMPP/P 352 29a 151 | OMzCO} 1) «1500 33 30 p 
; DRNige sen erlo1 94" 29 mm7, JA5PUL = '’ 55,937. 175 131 Thailand OKIASQ ’’ 21,840 135 91|pDM4BK ”” 1,100 30 25 Netherlands JHIXYB "49,000 184125 | usaakT A 31.200 152 96 |OKUVT  2'862 53 27|pMawig ” 792 23 22|PA9TOM A 488,761 901 287 JHIAHU "41,200 167100] ysjata ”  30'aa9 2e6 gp | OKIFV 14 188,139 502217] pm2cws 792 19 18|PAQATY '’ 92,016 283 162 JR2IFC ’’ 38,306 156107] usipe 14 32,040 203 89 | OK3LU. 14 80,327 351 167 | pM4a7FM ” 220 11 11|PAPTAU " 4,788 44 42 JAIGSK '’ 24,360 121 84 : OKIFAR '’ 60,098 245 151] DM2DGO 21 261,120 556 204|PAQGBY "’ 2,967 42 43 JR20El '’ 11,480 89 70 USS OKIADP '’ 38,625 153125] DM3BGO ” 5,763 69 51|PA@BAB "’ 1,296 21 16 JAQWAM "' = 9.020-77:—«55 .S.S.R. OKIATE -"’ 6,534 50 54|DM3UE. ”” 1,083 24°19 | PAQLEG, “#1 290 eogmeol JA3BUB"’ 7,995 76 41 Asiatic Ox 3,872 55 44] DM2FGN 14 47,215 256133 |PAQNMH ’’ 465 16 15 JASBYF = * 4,860 50 45 | UASBE = —A1,593,408 1296 386 | OKIATZ =" 2,356 46 38|DM3BE ” 61174 72 63|PAQZH 14 174,304 512226 JEIWIH "’ 3,913, 45-43 | UAQAJ =” "902/811 1155 273 | OKIFBH"” 512 12 16|DM2CRO "' 5,000 90 50|PAGPFW " 18,334 159 89 JHAARN '’ «1,998 28 27) UASYE —"’_—-«620,136 1031 261 | OKIAMB. "’ 96 8 8/DM2ATL ' 3,397 64 43|PAGLVK * 3,773 66 49 JHAKEB "’ ~—s- 1,365 26-21 | UAQTS 246,080 467 160 |OKIDWA 7 150,416 438158 | DM2EXH 560 23 20|PAQDIN 7 10,912 92 62 JHOBFS oo” 860 25 20|UA9AED ” 990 19 15! OKIAHV 7 142,600 442155|DM4JA 384 18 16|PAQJMO ” 721 atid 
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Norway 
LA2GN A 36,297 251 109 
LA5QK Me 25,095 190 105 

! LA2AD yy 6,588 100 61 
LA7TT a 4,455 62 55 
LAIRN wn 4,416 77 48 
LA3WU Le 1,584 40 33 
LA3UQ 21 5,626 77 58 
LA3RP 14 =26,103 196 113 
LA4AT ye 2,714 63 46 

Poland 
SP9AI A 527,616 1015 288 
SP5BB A 127,040 441 160 
SP9AAJ iy 66,550 293 121 
SP9AVZ  "’ 45,500 228 125 
SP6DB zh 44,770 203 121 
SPOBLF °’ 44,132 227 118 
SP9HWT ”’ 39,558 210 114 
SP1EHI ZN 37,788 204 94 
SRIIGY Se 25,203 185 93 
SP7FQI ie 21,294 151 91 
SP9EWM ’’ 16,929 129 81 

j SP9ZU Wy 14,678 127 82 
. SRIBBHiNe ae 14,559 128 69 

SPSAUZS 10,496 102 64 
SPZGDHia 5,850 66 50 
SPZFWC 2 2,211 42 33 
SP5AMX_”’ 1,240 24 20 

H SP1II rn 70 Gy 
SP3GEM 21 20,169 147 83 
SP4AS f 17,100 117 75 
SP9ERC ”’ 9,499 94 59 
SP8AWL ’’ 6,474 67 46 
SP9PT di 2,128 30 28 
SP4CLX 14 100,200 427 167 
SPOFLY 14 61,194 316 141 
SP5EAQ ”’ 50,180 305 130 
SPSENAg 41,503 246 121 
SPONH Y 35,100 240 108 
SP8HXN "’ 9,660 120 69 
SPOBPE ”” 8,442 109 63 
SP9AEG ’’ 3,285 48 45 
SP7BCA ” 1,171 44 23 
SP3CB 4 T1000 5527 20 
SP6ECA ’’ 434 16 14 
SPOKGT 7 32,930 187 89 

(Opr. SP5ELW) 
SP6AGD " 10,824 87 66 
SP3BQD 3.5 143,220 457 165 
SPSXM 3.5 114,480 364 159 
SP3BLG ”’ 67,440 312 120 
SP8RJ of 13,338 122 57 
SP9IEK a 9,010 98 53 
SP6HFI ie 8,976 77 66 
SP9AKD ”’ 7,420 V7 53 
SPIPBW ”’ 5,494 72 41 
SPOFTM "’ 4,400 56 44 

Portugal . 
CT6DW A 336,384 852 256 

Romania 
YR3AC A 461,988 996 246 
YRG6EX A 444,030 935 285 
YR5AFJ "" 234,357 710 191 
YR5BQ "159,588 506 186 
YO6MD te D9, 6530s lal 2 
YR3QK me 59,184 259 144 
YR8AKA ”’ 56,511 307 117 
YR8RL y 19,344 185 93 
YO7APM  "’ 13,528 105 76 
YO6LV ‘2 8,478 88 54 
YO7NA 4 7,502 70 62 
YO3ABL ”’ 3,434 47 34 
YR3RF sig Weebl Sy) ve} 
YO3ZR i 5/6aZ les 
YO4AYE 14 42,912 307 144 
Y03Q0 Zy 1,300 34 26 
YO3BE) 7 25,760 165 80 
YR3JW 3.5 211,914 561 183 
YR2I1 pe 72,774 300 117 
YR2SB 51,744 280 98 
YO6AJI Hi 11,468 112 61 

Scotland 
GM3MZV A 77,112 384 168 
GM3CFS A 76,347 299 153 

Spain 
EA4LH A 668,287 1088 323 
EA1PT A 362,210 783 290 
EA3RP Ne 41,715 256 103 
EA3AIT y 28,056 164 84 
EA2LY 14 22,042 216 103 

Svalbard Is. 
JW5NM A 51,888 291 138 

Sweden 
SM5AOE A 539,585 1022 311 
SM5CSS A 412,776 900 273 
SM4DQE ’’ 209,508 692 221 
SM7TV i 26,125 185 95 
SM7AAQ ”’ 22,590 154 90 
SM5GRG_ "’ 18,250 132 73 
SM5RE Hi 16,632 161 84 
SM4AZD_ "’ 14,875 114 85 
SM5CAK ”’ 4,120 45 40 
SMOBDS " 3,952 69 52 
SMODJZ 3,652 70 44 
SM@CGO "’ 17749 eo fis 
SM/FSV "’ S55aec ie) 
SM7AIL"’ 666 23 18 
SM7EFI "" AQ3RUSi 13 
SM7ABL 21 14,325 87 75 

SM5ERK 
SM5AD 
SM5BNZ 
SM2DHG 
SM5GA 
SMS5CVC 
SM4CAN 

HB9UD 

GW3SLA 

YUINZW 
YUSFGF 
YU1GMN 
YU2CDO 
YU3ER 
YU2RBY 
YU2CBV 

YU1BCD 

YU3EY 
YUOSRJ 

YU2HDE 
YU3EYZ 
YU3DBC 
YUISF 

UA4RZ 
UA30AQ 
UV3DN 
UA3FT 
UA4UAZ 
UA3DFK 
UW6NU 
UAGAJG 
UV3FD 
UW6LC 
UAISE 
UA6JWW 
UALJM 
UA3XP 
UV3CS 
UA3SAG 
UA6HYL 
UA4CO 
UA3TCH 
UA6HCZ 
UA3XAN 
UAGLBQ 
RA3ALQ 
RA4HDE 
UA6LED 
UWG6DR 
UAGLBC 
UA6HBU 
UW3E0 
UWI1AE 
UA6JAD 
UA6BV 
UA3ZP 
UA1QBE 
UV3CE 
UA30BU 
UW3RR 
UA4CZ 
UA3DCY 
UAIMU 
UA3GM 
UA4ZA 
UV3TQ 
UA3ERD 
UA3AH 
UV6AF 
UALAET 
UA4FAR 
UW3DZ 
UA3AAK 
UA4HAN 
UA3IAM 
UK3AAY 
UW4AK 
UA4FAU 
UA3DJS 
UA3QDC 

UR2RJ 
UR2AW 
UR2REN 
UR2QD 
UR2QI 
UR23J1 
UR2RCN 
UR2REO 
UR2RER 
UR2CW 
UR2RCU 

UA2DM 
UA2EC 
UA2WJ 

ug2DV 
UQ2GW 
UQ2MU 
UQ2HO 
UQ2CR 

7 ~=65,702 

Switzerland 
A 24,308 132 103 

Wales 
14 28,441 200 119 

Yugoslavia 
A 82,080 296 152 

310 143 
183 110 
65 54 
46 36 

973 252 
137 84 

pr. YU2RKE) 
1095 374 

. YU1ODS) 
986 355 

"310,612 750 268 
(Opr. YULPCF) 

"249,614 584 274 
7 333,318 630 219 

365,924 712 227 
xs (sekel Aik aly 

U.S.S.R. 
European 
A 528,250 1025 250 
A 228,058 703 202 
"" 102,754 405 166 
a 96,096 401 154 
us 86,460 330 132 
ss 84,056 353 152 
= 71,260 292 140 
& 69,678 265 126 

246 105 
219 
220 

Kaliningrad 
A 151,184 
ae 48,763 
" 27,048 

482 176 
202 121 
161 98 

365 155 
20 16 

203 108 
182 108 

Me 16,188 160 76 

UQ2GDQ 
UQ2GCN 
UQ2NU 

UP20U 
UP2CY 
UP20M 
UP2BAT 
UP2BAO 
RP2PEC 
UP2BAR 
UP2FA 
UP2PX 
UP2PBW 
UP2BAE 

UO5BZ 
UO50GE 
UOS5AP 
UO50WK 

UBSTK 
UB5MCS 
UBSJK 
UBS5LAY 
UB5LU 
UBSIDL 
UY5D3 
UY5YY 
UT5HP 
UB5VBY 
UB5SHBT 
RBSIOV 
UBSLCV 
UB5LBP 
UY5HV 
UB5OD 
UBSABJ 
UBSMBY 
UB5MDI 
UB5UBJ 
UB5FBO 
UB5GBD 
UB5ZBP 
UB5VCK 

UC2BF 
UC2BA 
UK20AA 

UC2ABT 
UC2ABF 
UC2WAN 

VK4VU 
VK5MF 
VK4UA 
VK3SM 
VK2XT 
VK20W 

| 4,218 60 37 
3.5 85,854 340 123 

Lu 4,914 63 39 

Lithuania 
A 415,672 966 233 
A 152,048 524172 
ue 93,636 400 153 
a 46,256 264 98 
4 4,770 55 45 

28 9 ee 8 
21 21,845 137 85 

Be 2,380 43 34 
14 275,500 834 250 

3.5 49,104 240 99 
ue 15344 eel 2 

Moldavia 
A 15,296 101 64 

28 378 15 14 
21 8,526 83 58 
14 17,952 121 88 

Ukraine 
A 146,672 480178 
A 100,344 363111 
du 26,505 194 93 
$4 22,764 156 84 
ue 17,745 162 91 
vat 9,400 76 47 
me 7,020 78 65 
u 5,044 74 53 
sie 1,600 31 25 
28 1,008 20 18 

by 225 cy ok) 
ae 200 pel 210 
hh 144 Gt 
534 114 Th AS 
21 208,086 571 158 
14 71,883 347 163 
me 21,243 161 97 
" 21,024 176 96 
7 14,400 95 60 

3.5 80,400 320 120 
3.5 61,344 285 108 
se 59,360 259 106 
ue 27,054 170 81 
UH 336 7 16=-12 

White Russia 
4A 45,150 199 129 
in 32,175 163 99 
14 LSZee cee Ll 

(Opr. UC20B1) 
hd 56,280 261 105 
3.5 47,040 218 98 

ye 8,190 89 45 

OCEANIA 
Australia 
A 989,976 1209 247 
A 181,800 610 101 
enlist SZOMO1 4104 
A 66,470 211 115 

21 251,136 660 128 
14 2,464 27 32 

Guam 
WAGEVX/KG6 

AG6JFY 
KGSJAR 

KH61J 
AH6IJA 

YBOACG 
YBOACH 
YBOABV 

ZLIBKX 
ZL2HE 
ZL2ACP 
ZLIRE 
ZLIAAS 
ZL2AH 
ZL1BPI 

ZK2AQ 

A 663,432 1291 168 
A 456,224 1340 106 

14 123,836 515 83 

Hawaii 
A 629,698 1180 146 

14 70,490 244 106 

Indonesia 
A 379,432 
A 170,576 

28 7,215 

750 172 
502 112 
67 37 

New Zealand 
A 647,802 
A 289,575 

369,155 
326,304 

“191,625 
a 58,116 175 116 
de 2, ASCE OMS 

(Opr. VK4PJ) 

769 261 
437 195 
583 215 
624 176 
380 175 

Niue Is. 
A 1,020,605 1583 215 

(Opr. WB7ABK) 

SOUTH AMERICA 
Bolivia 

CP1AT A 118,690 247 166 
CP1EU/CP6 

A 45,046 138 101 

Brazil 
ZW6AHU A 458,745 627 257 
PY4KL A 371,070 472 266 
PY8JO MZ OLOmAZ S221 
ZV6AM "" 266,282 458 211 
ZY2FOS (4 54,859 461 119 
PYSCK Eee 8,848 54 56 
PY1FI 21 99,470 235 145 
PYUCHPae 26,000 114 80 
PY2ELZ 7 62,510 120 95 
ZX2EUP See 33,200 86 83 

Chile 
CE3AOX A 20,944 103 77 
CE6EZ 28 383,114 607 223 

Single Operator 
U.S.A. TOP SCORES 

‘All Bandi. Te AASBWY  _......._. 711,480 

28M Zee ee AB2ZCSIip2 aes 2,209 

Di MH 7 teens eee AC4IW SH eee 170,340 

14*MH ze eer AG3CRES2==a > 802,113 

MH 73a de Be AG3 USS Sane sou 59,452 

3°8sMAZe es AGICE RE es 232,630 
1°S°M 7 ee WSsURL 2 =e 2,080 

Multi Operator 
SinglesXmtr ee AC6YRA __ 911,180 
Milt Xan tr eeeee AA4IVLSe= 2 es 209,689 

Ecuador DM4DE 107,074 385 157 
HD5EE 14 — 943,448 1148 302 | YRGKAF 102,076 481 169 
HC1BI ’’ 36,188 116 109 | SP6KGJ 98,728 354 164 
HD2TV 7 377,580 341 210 | SP9KMQ 97,382 338 146 

LAIR 82,170 472 99 
Paraguay OK1KYS 80,352 270 162 

ZP5RS A 5,625 47 45 | HA5KIX 79,560 397 130 
OK1KUR 70,560 292 147 

Peru SP5KOH 68,094 381117 
OASV 14 6,552 51 52 | SP9KDA 66,402 288 126 

DM4NJ 48,025 256 113 
Venezuela LZ1KDP 29,046 170 103 

YVZAMM 21 1,084,512 1169 316 | OH2TI 22,776 147 78 
YV4AEL '’ 132,682 281 163 | YO3KBC 19,646 159 94 
YV5EED/1 '’ 115,479 281 141 | OK1KOK 17,910 140 90 
YV4AGP 14 1,698,390 1704 339 | OHGAH 15,744 140 82 
YV5CVE 7 671,160 464 255 | SP9KCB 10,385 109 67 
YY4YC 3.5 739,468 586 223 | PIIKMA 10,143 93 69 

OK3KJJ 8,568 92 51 

MULTI-OPERATOR _ | Si3Kro 7540 88 88 
SINGLE TRANSMITTER | Fs5ke 5,650 82 50 

United States cr SP9PEY 2,100 35 28 
AC6Y 911,180 114 
AC6HX 824,064 1060 256 OCEANIA 
AC5NOP 745,714 956 358 | 5W1AZ 3,114,315 3307 295 
K8YZW 483,923 645 319 | VR8SD 1,576,179 2643 183 
AA4EYR 447,066 Hs a 
AB6GFJ 435,760 7 SOUTH AMERICA 
ADBIET 289,710 718270 | yviavo —2,133, 120 1898 320 
WBSLOK 245,490 561 245 | py3AHS —-1, 826,250 1659 375 
WONLS 230,400 386 256 | OA4AHA —-1,678, 260 1565 337 
AAAUFW 199,576 533 247 | PYIEMM —‘'1,421,931 1335 357 
LUIBAR/AC3 184,682 348 214 
na ABU ee 241 174 U.S.S.R 
AK8VDN/W. 9.0... 

: 22,260 121 105 CLUB STATIONS 
W5YR 11,615 144115 ASIA 
AC5YR 7,828 103 103 | yKOAAN 4,158,929 2927 437 

4J6A~ 2,931,577 2559 341 
ASIA UK@AAB 929,355 1916 4 

KAGRI 497,000 738 250 | Uxasar 723,500 5969 220 UK@SAA 457,878 1343 201 KA6JC 164,472 380 168 UK@LAB 360,165 1068 195 
JALYYB 8,712 82 66 | UKgAAC 286,528 928 176 
JASYES 4,756 63 41 | UKgsAJ 260,944 750 188 

dios east ya ie 6,151 573 169 
EUROPE UK8JAA 211,904 659 154 CTAAT 3,250,544 2636 484 UKSOAD 146,438 520 146 SP5PWK 1,113,738 1383 366 UK7LAH 135,682 262 179 

POU 936,225 1312 365 | yxgo UK#000 43,608 487 79 teak sos 48h 338 [URZIAE, 98.480 10h K ; : testa 813,936 1276 372 UK9CAM 23,328 170 81 

SP6PZB 804,2 
G3RUV 725,340 1130 330 EUROPE 
11GJC 719,776 1004 332 | UKSMAF 1,676,048 2083 356 
G3RCV 704,220 1046 330 | UK5IAZ 1,658,690 2092 374 
G8JC 648,507 1046 339 | UK3SAB 1,203,300 1780 315 
YR3KAA 618,528 1190 272 | UK2GKW 1,079,974 1531 389 
OH4RH 541,171 1040 293 | UK2BBB 1,009,225 1473 365 
HA7KLG 496,382 895 283 | UX3R 759,724 1500 301 
YO4KCA 491,288 1211 283 | UK2BAS 734,448 1207 321 
DLOUE 477,605 756 295 | UK4HBB 682,122 1224 218 
YU2CBM 469,362 973 274 | UK5IAA 595,866 1058 282 
HA5KKB 414,464 873 256 | UK4WAB 560,807 1264 241 
HASKOV 412,852 847 242 | UK3AAI 533,065 1119 295 
YU2CTF 390,094 745 262 | UK3QAA 504,654 1149 241 
YR6KEI 387,252 901 186 | UK3DBG 438,309 1012 279 
HA5KKP/3 385,295 767 263 | UK2AAA 376,425 878 239 
LAIK 383,116 868 284 | UK2PAF 345,790 812 229 
DLORCA 360,858 639 274 | UK3WAC 337,180 847 230 
PAOSMK 332,514 613 273 | UK5WAZ 332,748 773 234 
HA7KLF 307,131 739 227 | UK4LAC 294,380 859 205 
G6CW 298.592 741 248 | UKSAAO 287,300 739 221 
HA6KVB 287,793 843 187 | UK6LAI 269,816 705 232 
DM3CK 277,680 763 195 | UK6LTE 258,312 693 229 
OK3KAP 270,048 577 232 | UK3DBA 242,130 716 210 
HAGKNI 252,120 719 191 | UK4WAC 231,990 747 185 
G2FNK 242.608 585 236 | UK3UAA 227,256 602 204 
DM4HJ 234,421 643 211 | UK2PAT 165,725 612 175 
OK1KCI 207,557 577 199 | UK4HAC 163,496 509 191 
GDACCL/P 191,672 627 194 | UK2GCF 135,982 492 154 
HA4KYH 179,895 535 179 | UK3ABX 128,860 432 170 
SP9PDF 171,808 452 208 | UK6LKP 104,576 419 152 
OH2AA/3 166,320 446 198 | UK3IBA 102,850 409 170 
I14FGM 157,878 459 179 | UK2FAA 99,144 364 153 
HA5KFN 148,410 531 170 | UK6AAF 95,992 480 169 
PI1GOE 141,760 489 160 | UK3TBF 92,568 372 152 
PA5GIG/A 130,644 473 171 | UK2RIL 91,728 351 168 
YR6KBM 130,050 494 153 | UK4FAD 49,800 279 120 
OK3KWK 110,094 380 177 | UK4FAV 39,941 200 91 
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ependability 

THAT'S WHAT 
YOU GET FROM 

SENTRY CRYSTALS. 
ecause Sentry communication crys- 

tals are the most stable, reliable 
crystals available. Anywhere. At any 
price. 
Sentry crystals are made to the lat- 

est state-of-the-art specifications from 
the finest quartz. And they’re gold- 
plated for long-term reliability. 

Since Sentry has the largest semi- 
processed crystal bank in the world, 
we can custom-make crystals for any 
rig. Any frequency. Faster than any- 
one else in the business. 
We process our orders quickly and 

efficiently, too. And we stand behind 
our work. With solid guarantees. 
Maybe that’s why people who count 

on communications count on Sentry. 
Send for our complete 1976 cata- 

log. It’s just $1.50, deductible from 
your first order. It may be one of the 
best communications investments 
you'll ever make. 

Crystal Park, Chicasha, Oklahoma 73018 

Sentry 
Manufacturing 
Company 

Tuned-In to 
Quality 

“Cll tdi ddd erated? Ze LL 

SS SS 

. 
y— 
tel Ute 
— 

5 WKY, 
Phone: 405/224-6780 ALG 
TWX 910-830-6425 : 74 

Sentry Mfg. Co. CQ-2 
Crystal Park 
Chickasha, Okla. 73018 

Please send me the complete 1976 Sentry Cata- 
log immediately. Enclosed is a check or money 
order for $1.50. 

Name 

Address 

City State Zip 

CQ e December, 1976 

UK2PRC 35,532 250 108 
UK3DAU 35,175 222 105 
UK4YAN 26040 169 93 
UK2WAR 191564 145 73 
UK3DBE 12'684 136 84 
UK2GCL 10.692 93 54 
UK3XAM 81694 107 46 u es 
UK5QAV A144 54 28 
UK5WAA 713 31 22 

MULTI-OPERATOR 
MULTI-TRANSMITTER for 1977 

AJ3A 3,971,781 3861 473 
DK2BI 3,038,409 2688 517 
DLOKI 429,454 912 288 
VE5NN 383,075 787 199 
SP9KRT 374,750 899 250 
JALYFL 252,970 618 205 
JH1YDT 232,932 611 188 
AAAIVL 209,689 328 277 ° 
SPIKIZ 156,890 559 145 or ] eC 
SK1AQ 73,950 305 145 ; 
JALYFG 18,035 103 65 

Our thanks to the following sta- 
tions who submitted their logs for 
checking purposes: 
AB4KPU, AH6IAC/AC1, AC2HL, 
AC3GCO, AC4HYY, AC60KK, AD5- 
DEC, CEQAE, DM2YLO, DM3GG, 
DM3YZG/P, DM4YEL, DM5YVL, 
DM6AJ/DM3WBJ/DM3PBJ, DM6- 
TAF, JR1YYO, JRIZSG, LA2IJ, LA- 
2XT, OH2KI/3, OH5YX OK3CGI, 
OK3KFF, SP1CQN, SP3CDQ, SP3- 
1GB, SP9DFH, UK2GAB, UK3AAC, 
UK3MAA, UK3QBF, UK4PAE, UK5- 
CAO, UK5MAG, UK6LAZ, UK6LEZ, 
UW3WZ, WI1CF, W1WY, WA2AUB, 
WA2ZWH, W4UYC, WB4VQO, K4- 
YFQ, W6CLM, W60JW, W8GLC, 
WASHEU, WAQUEK, KH6IJA, KL- 
7HDX, XJ6WX. 

WPX-SSB 

Contest 

Next Month 

STATION OPERATORS 
Multi-Operator, Single-Transmitter 

AA4EYR & AB4EYX, AA4SGF, AD4UTE. AA4UFW & AB4IAI, AK4MFK. 
AC5NOP & AC5KKZ, AD5FVA, AD5SYMY, AASKND, AC5WQI. AC5YR & 
AK5SBH. AB6GFJ & AC6OAT, AA6BVY, AD6CQF. AC6HX & ABG6OLD, 
JAIFZO. AC6YRA: AA6DPQ, AA7DAC. AK8VDN/WA8UUY: AA8HMU, 
AA8UUY. ADQIET & ABGOED. CT4AT: CT1OY, CR6XX, K7CBZ, WA3HRV. 
DLOUE: DL3LU, DL8RL, DJ4GO. DLORCA: DJ4E!, DL2QB, DF2KO. DM3CK: 
DM3PCK, DM3WCG, HASRX DM4DE: DM4XDE, DM2BVE. DM4HJ: 
DM2AUJ, DM3ZCK, DM4ZHJ. DM4NJ: DM4JNJ, DM4QNJ, DM4VNJ. F5KG: 
CLUB. G2FNK & G3NTM. G3RVC: G3RZP, G3VLX, G3XMD, G3ZAY, G4BAH, 
G8KNW. G3RUV & G3HTA. G4DAA: G3FXB, G3MXJ, G3XBN, G3ZQW, 
G4BUE, G4BVH. G6CW: G3SJJ, G3TVY, G3WFV, G3YUT, G3ZMU, G4AFJ, 
G4ANS, G4CKG, G4DJJ G4DLR, G4EKW, G8IMC. G8JC: G3RMF, G3TOD, 
G3TQZ, G4BXS, G4CZE, G4DXD G4DXE, G4ETH, G8ASO, G8IXQ. GD4- 
CCL/P: G3YYN, G8FQM, G8GSH, GD3HQR. HA4KYH: HA4YO, HA4YQ, 
HA4YX. HASKFN: 2 OPRS. HA5KKB: 4 OPRS. HA5KKP/3: 3 OPRS. 
HA6KNI: HA6NN, HAGNI, HAGOH. HA6KVB: 2 OPRS. HA7KLF: HA7MI, 
HA7LR, HA7LW. HA7KLG: HA7MC, H-7015, H-7031, H-7032, H-7033. 
HAQKOV: 3 OPRS. HA5KJX: CLUB. liGJC & I1ANF, 11GUB, 11DSG, 11PCT, 
IIRBP, 11VVZ, I1UW. I4ZSQ & I4VEQ, 14USC. IQOU & IDAMU. II4FGM: 
I4ADS_ 14BJN, I4BMJ, I4LEC. JALYYB: JELNYS, JGIAOU, JIIMJN, JI1OBZ. 
JA3YEJ: JESEVC, JH3BJN, JR3STD, JR3STC. K8YZW & K8DVV, WASWWM. 
KA6JC & KA6DD, KA6DX. KAGRI & KA6BN, KAGWG, KA6YL, KA6ZZ. LA1K: 
LA2UO, LA3BO, LA4AU, LA4CQ, LA5KO, LA6MP. LA8TO. LAIR: LA2YT, 
LA4EO, LAQRT. LG5LG: G3UKS, G4ALG. LZ1KDP: 3 OPRS. LZ2KKZ: 5 
OPRS. LUIBAR/AC3 & LU2DX. OA4AHA & OA4AHZ, OA4ANR. OH2AA/3: 
OH2BKH, OH2BNP, OH2EC, OH2HR. OH2TI: OH51M. OH6IJ. OH4RH & 
OH4RF. OH6AH: OH6IZ, OH6UM. OKIKCI: OK1IDK & Group. OK1KOK: 
Club. OKIKUR: Club. OKIKYS: 2 Oprs. OK3KAP: OK3CGI & Group. 
OK3KFO: Club. OK3KJJ: OK3CKY, OK3TA. OK3KWK: OK3TEI & Group. 
PA5GIG/A: PAPHTR & PI1IARS Groun. PAPSMK & PAQSPD,. PAOWRR. 
PI1GOE: Club. PI1KMA: Club. PYIEMM: PYI1TC, PY1ZBJ, PY2AFM. 
PY3AHS & PY3AIT, PY3APH. SP5KOH: SP5GNG, SP5GNI. SP5PWK: 
SP5BSV, SP5CIC, SP5DZI, SP5DZJ. SP6KGJ: 2 Oprs. SP6PZB: SPGFAF, 
SP6FIH. SP9KCB: SP9CUA, SP9FZX. SP9KDA: Club. SP9KMO: Club. 
SP9PDF: SP4FUY. SP9-2706. SPOPEY: SPOHMF. SP3RYI. SP9KOT: 
‘SP9FKO. SPOHPP. UK2AAA: 3 Oprs. UK2BBB: UP2BAS. UP2BBB, UP2BC, 
UP2-038517. UK2FAA: 3 Oprs. UK2GKW: UO20N. UQ?2-02783. UK2RIL: 
UR2ED. UR2-08375, UR2-08378. UK3SAB: UA3SAO. UA3SCR. UA3SF, 
UA3VDE, UAQSDL, UA3-15125. UX3R: UA3AED. UA3FG. UA3HK, UV3EA. 
UV3FR. UW3AX. UA3-170320. UK5IAZ: UB5IDV, UBS5IDZ. RBS5IRZ, 
UB5-073202. UB5-073342. UB5-0731151. UB5-0731277. UK5MAF: UY5LK. 
UB5MAK, UB5MDC, UB5-05922. UK6FAC: UF6AP. UF6FCR. UK7AAF: 3 
Oprs. UK8JAA: UJ8JCC, UJ8JCL. RJ8JBJ. UK9AAN: UASAN. UA9ACZ, 
UASAFN, RAQAIL. UA9-165516. UA9-165686, UA9-165965. UL7-02671. 
UK®AAB: UAGABY, UAGAEE. UAQ-10340. UAG-103190. UAG-103259. UAQ- 
103344. VR8D: JA2PJC. JA3KWJ. JAQCUV. WB4LOK: W4GTS. WB4BCL, 
WB4TVU, WB4VAF. W5YR & WN5SBH. W6AB: Club. WONLS & ADSHDF. 
ABSIWN, AB9!IWO, ABSKLW. YO3KBC: YO3JE, YO3YZ. YOAKCA: YO4ASP, 
YO4HW. YOSAPJ. YR3KAA: YO3AOJ. YO3FU. YR6KAF: YO6AW. YO6GB. 
YR6KBM: YO6AFP. YO6DB. YO6OO. YR6KEI: YOGAWR. YO6UX. YU2CBM: 
YU?RTW & Club. YU2CTF: YU2RLD, YU2RTI. YU2RUX. YU2RUZ, YU2RXZ. 
YU2RZE. YVIAVO & YV1TO. 4J6A: UAGHZ, UK6GAE, UW6FZ, UW3HV. 
5W1AZ & 5W1AZ, WB6OOL. 

Multi-Operator, Multi-Transmitter 
AA4IVL & AA4SHL. DK2BI & DK5WL, DK5WM, DK5WN, DK6WL, DKOWB. 
DLOKI: DJ3UM & Club. JA1YFG: JA2WIQ, JA5GJI, JE1XZL, JGIILP, 
JRICKM. JALYFL: JAQJCJ, JEITSD, JH2KKW, JRIGVZ. JH1YDT: JH1AGH, 
JHIBBT, JHIGNU, JHISBE, JRIBSM, JRIEYB, JRIFNR, JRILYT. SK1AQ: 
SM1CJV, SMICXE. SPIKIZ: 3 Oprs. SP9KRT: SPOFYQ, SPOHMF. VESNN: 
VE5NW, VE5UA. 4J3A: UA3AFO, UA3AGW, UA3EAI, UV3CC, UA3ADM, 
UV3CO, UW3BO, UW3FI, UW3IB, RA3AKQ, UA3-142303, UA3-170885, 

LD a 



Harry Leeming describes the whys and wherefores 
of audio and r.f. clipping. 

Why Radio Frequency 

Clipping? 
BY HARRY LEEMING*, G3LLL 

There cannot be many amateurs who at some time 

or another have not experimented with audio pro- 

cessing and clipping. In the past, on a.m., results 

were quite encouraging, but for some reason the 

things just don’t seem to work in many cases with 

s.s.b.—why? 

A typical block diagram of an audio processor 

which includes clipping and compression is shown 

in fig. 1. This kind of unit looks quite impressive, but 

let us examine itstage by stage and see what we 

have to gain if we connect it into a good quality 

single side band transmitter. 

Preamplifier And Pre-Emphasis Stage. This stage 

does just about everything that a decent micro- 

phone (plus, perhaps, a bass-cut capacitor) should 

do. If you are short of audio gain or if you use a 

microphone with a bass-y response, it may help, but 

if you use something with plenty of output and a 

controlled response such as, say, a Shure 444 you 

will gain little or nothing. 

*21 Beresford Rd., Blackburn, Lancs. England 

The Compressor Stage. The a.l.c. circuit in any 

correctly operating amateur s.s.b. transmitter makes 

a very good audio compressor; why add another in 

series? 

Clipping Stage. Most a.l.c. circuits derive their out- 

put from the PA tubes grid. Before this type of cir- 

cuit can work the PA tube has to be over-driven, 

and in this condition the cathode and grid form a 

clipping diode limiting the audio peaks and giving, 

whether you want it or not, several db’s of radio 

frequency clipping. The small amount of clipping 

obtained may not increase the loudness of the sig- 

nal as much as 20 db’s of audio clipping, but as it 

will not produce any audio harmonic distortion, in 

many cases it will do just as good a job of improv- 

ing the intelligibility. 

The High Frequency Filter. While a separate audio 

high frequency filter may be needed to prevent 

square wave effects after audio clipping, it is cer- 

tainly not needed to clean up any signal which is 

going to be passed through a s.s.b. filter. A s.s.b. 

filter has a very clearly defined response and this 

Out 

F 

F Preamp and Compressor oe : 
; | tage HF filter Output 

36 v 
' Ree é [Heir 

Clipping 

(A) 

Out 
aL 

F F 

Mi Preamp and Compressor Clipping HF filter Output 

iB ) preemphasis stage stage 

(B) 

Fig. 1—A block diagram of an audio processor which includes clipping and compression. 
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ensures that any high frequency distortion products 
are ‘chopped off’. 

While doubtless, an audio clipper will help 

some sometimes, | doubt if it has much to offer 

when used with single side band equipment if the 

following conditions are already met: 
1. A good communications type microphone with 

a rising response and adequate audio output 
is used. 

2. The transmitter has an efficient a.l.c. circuit 
which is derived from the PA grid. 

3. Adequate drive with some clipping at the grid 
of the PA tube is available on all bands. 

Although many would argue otherwise, my own 
experience is that under these conditions the only 
clipper giving any real hope of more than a db or 
two improvement is a radio frequency clipper. 

Radio Frequency Clipping 

To refresh your memory, the general layout 
needed for an ‘‘add-on”’ radio frequency clipper is 
shown in fig. 2. The double side band signal is taken 
from the transmitter and first of all converted to 

single side band by the clipper’s filter FL 1. The 

then single side band signal is amplified by an 

is, | think it did; but the trouble was | hardly ever 

woke up sufficiently to sneeze! R.f. clipping can 
also have its problems. 

Heat. Most single side bands rigs are rated for a 

50% duty cycle on c.w., and for less than this at 

higher power on s.s.b. When using any form of clip- 

ping, the speech duty cycle becomes considerably 

extended and if the extreme of infinite clipping was 

to be applied the duty cycle would become 100%. 

At the more realistic levels commonly used, of 

around 15-20 db’s of clipping, you should be safe if 

you keep within the c.w. ratings, and if your equip- 

ment is not equipped with a blower, you install one. 

Distortion. R.f. clipping properly applied does not 

cause objectionable harmonic or intermodulation 

distortion, and speech can sound excellent even at 

30 db’s of clipping. How then do the distorted sig- 

nals which we all hear on the air on occasions, 

occur? The purpose of clipping the peaks is to 

boost up the low level signals, and r.f. clipping 

boosts up all low level signals. Distortion is, how- 

ever, a low level signal, and suppose for a moment 

that before the application of clipping your rig has 

an inbuilt distortion level of 5%. This level of dis- 

tortion is quite acceptable in amateur practice, 

. 
Clipped SSB output to DSB signal Input Fly ; : . ; from TX aching SSB filter Gain Clip Output be filtered by TX’s 

~ original filter 

NOTE: 

Clipping level adjusted by TX’s mic gain control. 

Fig. 2—Block diagram for an add-on r.f. clipper. 

amount necessary to ensure adequate clipping and 

is then clipped and fed via the output control back 

to the associated transmitter. 
lf things are working correctly it is impossible for 

a radio frequency clipper to generate audio har- 

monic distortion, as the s.s.b. signal fed to the clip- 

per diodes consists only of a bunch of radio fre- 

quencies. Harmonic distortion products in this case 

are at twice or more times the radio frequency, and 

so are filtered out by the simplest of tuned circuits. 

At very low levels of clipping no additional filtering 

is necessary, but as clipping is pushed to the higher 

levels needed to provide a meaningful improvement 

in performance, intermodulation distortion does oc- 

Cur and causes the signal to spread out on to 

adjacent channels. For this reason the signal is 

then fed back into the transmitter via the transmit- 

ter’s original s.s.b. filter which removes the addi- 

tional side bands which have been generated by the 
clipping process. 

R.F. Clipping Does Not Always Work 
Wonders 

Have you ever been prescribed a wonder drug 
for hay fever? | was, and it certainly worked: that 
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frankly no one is likely ever to have commented. 
If you do go ahead and add a radio frequency clip- 
per after the stages which have produced the dis- 
tortion, you will boost up the distortion. If you go as 
far as to add clipping in the region of 20-30 db’s the 
distortion will become boosted until it is nearer to 
90%, and then you will be told that your clipper is 
causing distortion. It is not causing distortion; it is 
simply amplifying the distortion which already 
exists. 
Hum. Here the same argument applies, as any hum 
which is introduced by the microphone lead, or in 
the early stages of the transmitter, will be boosted 
by an amount depending upon the level of clipping. 
Recently, | had a case where my r.f. clipper was ac- 
cused of causing hum. Upon examination of the 
FT. 101 being used with it, hum could just be heard 
when the signal was at the S.9 + 40 level without 
the clipper, but this had never been noticed over 
the air until the clipper was installed. Further check- 
ing located a poor chassis return from the trans- 
ceiver’s a.f. board and resoldering this completely 
removed the hum, with or without the Clipper. 
Microphone. First remember that r.f. Clipping shows 
up everything, and microphone distortion will be 



just as mercilessly amplified as any other kind of 

distortion. Frankly, if you do not wish to invest in a 

good quality microphone, you will be wasting your 

money on a radio frequency clipper. 

The frequencies which carry most information in 

speech are in the octave and a half above 1 kHz, 

and whether you use clipping or not, a microphone 

which has a peak response in this range will give 

maximum talk power. !f you want to get the best 

possible from any type of clipping you must use a 

microphone with a rising response, and even if you 

use a good mic it is still worthwhile adding extra 

low frequency cut. 

| use a Shure 444 microphone, and | have modi- 

fied the VOX/PTT switch so that it adds a 2000 pf 

capacitor in series with the audio lead in one posi- 

tion. Under poor conditions switching in this capac- 

itor is at least as good as doubling the power but 

somewhat cheaper! 

Clipping Circuits: | could be wrong, but | am not 

personally very keen on using arrangements where 

clipping diodes are associated with tuned circuits. 

Under these conditions it is very difficult to measure 

just what is happening, and | cannot help feeling 

that it might just be possible for phase modulation 

to occur at some signal levels as the diodes change 

capacity with signal voltage. The very simplest 

arrangement is resistance capacity coupling; it only 

being essential to ensure that there is adequate 

dynamic range so that clipping definitely occurs in 

the diodes and not in the transistors. In this con- 

nection it is helpful if two stages of clipping are used 

as shown in fig. 3 the gain of Q2 being adjusted so 

that at the maximum level of clipping desired, say, 

20 db, clipping is shared equally by each stage. 

Does R.F. Clipping Really Work? 

With a generously rated transmitter having an 

inherent level of distortion in the high fidelity class, 

it should be possible to run 40 or 50 db’s of r.f. clip- 

ping and gain anything up to fifty times effective 

increase in power. Under these conditions perhaps 

it would be necessary to operate under ground in a 

padded cell to keep blower and room noise down to 

a reasonable level, but in any case the considera- 

tion is purely academic. 

In more practical terms | use radio frequency 

clipping with my Yeasu FT. 101 mainly in a static 

mobile condition. Without the engine running | get 

only 12 volts out from the battery, and so the FT.101 

runs at reduced power. Under these conditions | 

can really “push” the FT.101 without worrying 

about overloading the power supply or PA tubes, 

and | often use 20 db’s or more of clipping. Even at 

these levels of clipping | often get unasked for com- 

ments of ‘“‘excellent speech quality,” and some sta- 

tions have told me that apart from being much 

louder and easier to read with the clipper, the 

speech quality is actually better! This may be due 

Output 

Fig. 3—Clipping circuit described in the text. 

to over-enthusiasm, but certainly the sound quality 

at any level of clipping which is within the capabili- 

ties of the FT. 101 is of a kind that will not upset the 

most critical listener. 

Reception 

As explained previously, before you can incor- 

porate r.f. clipping it is necessary to purchase an 

extra s.s.b. filter which usually is quite an expensive 

item. With quite a few transceivers it is possible to 

design the clipper so that the extra s.s.b. filter is in 

circuit on reception as well as on transmit. The 

extra filter gives quite a notable improvement in 

skirt selectivity which is well worth having as it is 

“thrown in free of charge.’’ This approach is not 

possible with all transceivers, but if you are home 

brewing a radio frequency clipper the possibility 

should certainly not be overlooked. 

Conclusion 

Radio frequency clipping is not cheap, but pound 

for pound or dollar for dollar it seems a much better 

proposition than a linear amplifier. If you really want 

to flatten the opposition there is no reason why it 

should not be used in addition to a linear, in which 

case you will have talk power in the broadcasting 

station class! R.f. clipping will make an excellent 

rig, even better, but as it amplifies everything in- 

cluding any hum or distortion, one should not try 

and incorporate it in any equipment which is the 

slightest amount under par in audio quality or else 

the results will be disastrous. a 
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In the almost three years since John introduced his 
low profile quad many variations ensued. This is the 
latest version for 10, 15 and 20 meters. 

A LOW PROFILE, 
THREE-BAND QUAD, MK IV 

BY JOHN P. TYSKEWICZ*, W1HXU 

The diamond quad has many features that make 
it preferable over the square or cubical kind. Struc- 
turally the vertical spreader is nicely guyed by the 
wire loops and supports the horizontal spreaders. 
Performance is said to be better, particularly with a 
low tower installation, for at the same boom eleva- 
tion the upper current loop is higher, and in all 

cases the high current*loops are stacked further 

apart. Also in a square quad the effective quarter 

wave long horizontal sections and the vertical com- 
ponents are well defined whereas in the diamond 

*77 W. Euclid St., Hartford, Conn. 06112 

No. 16 galvanized wire 

36 pcs. required 
——— 

es +10” (25cm) ala Lathe 

Tame arte 2%" (63.5mm) 

2. 
1G) % turn twist 

2 turn loop 0.13’’(3.5mm) |.D. 

5’(1.52m) 
3 Form to fit 

Additional twist 

1’(30.4cm) 
ie 

1’(30.4cm) 

3 turn twist 

version it’s conceivable that the radiator sections 

exceed a quarter wavelength; after all the diamond 

quad element and a stretched folded dipole are very 
similar. 

For many reasons the trend is towards smaller 
antenna structures utilizing some form of loading. 

The Low Profile Quad was introduced in the Feb- 
ruary 1974 issue of CQ and this Mk IV is another 
variation. 

The dimensions in fig. 1 reveal that the outer 20 

meter quad has been reduced to half size while it’s 

peripheral wire length is 73 per cent of a full quad; 

and the 15-10 meter loops are 84 per cent of a full 

2 turns =f 

No. 6 Panhead screw 2 layers of 
friction tape 

5’(1.52m) 

To spider 

Fig. 1—Construction of the tri-band elements and wire loop anchors. 
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Bambco spreaders 

12'(3.66m) long 

6 pes. required 

pa 2 ; Loading COIL-STICK (see Figs. 2 and 3) * = Jumper 

Small insulators 

24 pes. required 

NOTE: 



This.is how the whole thing will look after you finish it and mount it high atop your tower. 

wave. The latter two can be further expanded since 

space is available but | prefer the dimensions given 

for it provides better support and looks better. 

Construction 

The spiders were made as shown in fig. 4 and 

should offer no difficulty except for the welding part 

to some constructors. The 24 inch (60.8 cm) long 

horizontal angle iron is notched with a hacksaw and 

the cut out section used as the filler piece insert 

between the lower half of the pipe stub and vertical 

Driver: 
15 10 10 

. a . es 
en A ee 

8’ (20.4cm) 
Feedpoint Feedpoint 

O ‘@) 

5 turns 

78" they 
m 2’'(5cm) 2” (5cm) 2” (5cm) 2.6'(6.6cm) 

(20mm) (20mm) 

angle iron. The spreader clamps are made from 20 

gauge (1 mm) thick stainless or galvanized iron 

stock formed to a snug fit. A less elegant method is 

to wrap the spreader and spider arm with friction 

tape and bind with wire. The tips of the bamboo 

poles should be reinforced with wood inserts ap- 

proximately 3 inches (7cm) long using epoxy glue. 

Seal tips with masking tape and position poles to 

insure epoxy flows and sets at tip. Bamboo spread- 

ers are now Spiral wrapped with 3%4 inch (19mm) 

wide paper masking tape and given two coats of 

10 

102: ey 

12’ 30.4cm) 

5 turns 19 turns 

-|1”(25mm) O.D. 

ashy 

(12mm) oer 

No. 14 

(2,5cm) 

Fig. 2—Mechanical diagram of driver element, and coil sticks. 
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wire bands 

NOTES: 

Coil form = Hardwood dowel, 1’ O.D. 

Coil wire = No.14 plastic insulation, 

Type TW, 600v. 

Wire holes = No. 29 drill, .1360’ dia (3.5mm) 

Buss wires 

2 layers of friction tape 

3—No, 14 GAL. 

8’ (20.4cm) 

.92” 1.04’ 
2” (5cm) 2’ (5cm) 2” (5cm) 2.86” (7.3cm) 

(2.4cm) (2.7cm) 

10" (25.4cm) 

12" (30.4cm) 

—_— 
7 turns 21 turns 

A aye 

(12mm) 

(2.5cm) 

Fig. 3—Mechanical diagram of reflector element, and coil sticks. 

latex paint. 

ELEMENTS Fig. 1 shows the tri-bander’s driven 
and reflector elements which are identical except 
for the loading coil-sticks. The wire-loop anchors 
were attached to the spreaders prior to spider- 
Spreader assembly therefore make allowance for 
spider fit when locating anchor points which are 
wrapped with 2 layers of friction tape. 

The wire-loop anchor forming sequence begins 
by bending the wire around a nail held in a bench 
vise; formed piece is then fitted to spreader and 
longest lead wrapped about for 2 turns, drawn up 
tightly with pliers and leads twisted. Excess wire is 
cut off and a nail inserted into the 2 turn eyelet and 
given another twist. Adjacent to each pair of anchors 
(towards the spider) drill a small! pilot hole for a 
number 6 panhead screw. Along the horizontal 
Spreaders attach small egg insulators for the wire 
at these points will be “hot.” Previous experiments 
with the LPQ MkIl & Ill indicated that a metal central 
spreader can be used and quad effectively ground- 
ed, however this was not tried with this antenna. 
LOADING COILS in the form of coil-sticks, see figs 
2 & 3, are used to restore elements to a full wave 
loop and attain correct resonance. The coils are 
made in pairs and are connected according to 
driven or reflector operation. The hardwood dowel 
coil-stick should be given 2 coats of clear varnish 
after drilling required sets of holes. The coil wire is 
standard “house wire,’ Number 14 TYPE TW 600 V. 
which has a heavy plastic covering. The coil leads 
connected to the buss wires are 2 inches (5cm) 
long and the antenna side leads are as indicated or 
longer. The reflector coil buss wires are separated 
approximately 80 degrees apart around the coil- 
stick. Each coil-stick is fastened to the butt end of 
the bamboo mast by two 3 inch (7.5 cm) long wood 
or sheet metal screws straddling the tape covered 
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Spreader-mast and banded with three galvanized 
iron wire loops. 

Wire Stringing is done with the assembled ele- 
ment on the ground, pipe stub up, and spider 
propped on a block 6 inches (15 cm) high. The 
spreaders will sag a bit to retain correct wire ten- 
sion after completion of wire loops. The antenna 
wires radiating from the coil-stick are attached 1% 
inch (12.5 mm) away from the coils and left “float- 
ing,” see wiring diagrams figs. 2 & 3. 

Adjustment and Feeding 

The completed array can be tuned near ground 
level using a grid dip meter. Temporarily bridge the 
driven element buss wires with an insulated wire 
one turn link but without the feedline or balun. Be- 
cause of the ground effect, body capacity, power 
leads etc. the resonant frequency of elevated an- 
tenna will shift; in my case final results indicate the 
gdm must show a higher frequency in the order of 
200 kHz. on 20, 600 kHz. on 15, and 300 kHz. on 10. 
Resonant frequency of raised antenna with feedline 
was determined with an antenna noise bridge in the 
shack. To attain fair accuracy of the g.d.m. reading 
| installed a loud-speaker near the tower and ran a 
line to the receiver. With the g.d.m. coupled to the 
driven element, zero beat and adjust some form of 
a fiduciary to line up the dial reading. 

Elements will be tuned by shifting the tap posi- 
tion along the antenna wire. When the coil lead is 
fully extended the loop is tuned to it’s highest 
fundamental frequency; shifting the tap towards the 
coil-stick will lower the frequency. Any slack in the 
lead wire is taken up by moulding the lead against 
Or around the coil-stick thereby adding to the load- 
ing inductance. 

Proceed by setting calibrated receiver to 28 MHz 

=| =1174(25imm)rO)D. 



Iron pipe machined to 1.870’(47.5mm) O.D. 

x 5'"(12:8cm) long 2 pcs. required 

Aluminum boom 

2’'(5.1cm) O.D. 

x 8’ (2.44m) long, 16 ga. 
r 3%" (8.8cm) x 

%'"(6.5mm) dia x %'’(12.5mm) long—M.S. 3” (7.5cm) 
8 pcs. required 

Fig. 4—Spider and spreader clamp construction. 

and adjust g.d.m. for 14 MHz. (receiver will pick up 

2nd harmonic). The 20 meter dip should be near 

14.4 MHz.; then check g.d.m. at 28 MHz. and look 

for a dip at 28.8 MHz. A very strong dip will occur 

around 30 MHz. which is from the 20 meter loop. 

Touching a driven wire will cause the greater meter 

deflection and verify a reading. Follow by setting 

receiver to 21 MHz., adjust g.d.m. dial and look for 

a dip at 21.8 MHz. The g.d.m. coupling loop is re- 

moved and a homemade 1:1 air core balun and 

RG-8 50 ohm cable was connected. Finally the re- 

flector’s coil lead connections checked and Mk IV 

raised to firing position. 

Tests were made at low power to determine s.w.r., 

relative field strength and front to back perform- 

ance. The most useful data can be obtained from 

the field strength readings taken by a remote and 

simple receiver consisting of a short (non resonant 

to 10-15-20) horizontal dipole, IN34 diode detector 

and transmission line leading to a 0-1 ma meter in 

the shack. 

Using direct feed to a 3 band array of varied im- 

pedances will result in some mismatch which can 

be reduced to acceptable levels when the elements 

are tuned to the most desired part of a band and 

the co-axial line trimmed to length. 

Lacking sufficient data to offer a design formula 

or a simple co-ax “line stretcher’? one must resort 

to the cut and try method. The pronounced effect 

of a few random lengths of insertable co-ax will 

show up on the s.w.r. meter but to a lesser degree 

on the field strength meter. The inconvenience of 

handling extra lengths of cable when changing 

bands can be solved with co-ax switches; which 

turns out to be easier and safer than peaking up 

three gammas while perched on a shaky tower 

during a blizzard at midnight. el 

9’’(22.9cm) 

1s’ (3mm) angle iron 1” x 1” x 12’ long 
(2.5 x 2.5 x 30.4cm) 2 pcs required 

Angle iron as above 24’’(60.8cm) long 

2 pcs required 12’(30.4cm) 

een 30 Acorn} 

Fillet weld all joining surfaces 
1%" 

¥%,""(19 mm) wide—20 ga. 
(Asie) pty 12 pcs required 

%'‘(6.5mm) dia 

x %' (19mm) long—M.S. 

%'" (6.5mm) 

lockwasher — nut 

Spider -spreader clamp 

GREGORY ELECTRONICS 

The FM Used 
Equipment People. 

190-170Mii. 
MOBILE 

-« 8 UNITS 
GENERAL ELECTRIC TPL. 
Transistorized Progress Line, FE53JA6, 

Front Mount, 150-174 MHz, 12 volt, 35 watts, 
fully solid state receive, 4 tubes in transmitter, 

fully narrow band, complete with accessories, 

shipping weight 50 Ibs. 

A GREGORy = 

fae 

Regular 

NEW LOW PRICE Sii8. 
(Schematic available on request) 

GREGORY ELECTRONICS CORP. 
249 Route46, Saddle Brook, New Jersey 07662 

(201) 489-9000 
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Great thermionic emissions radio fans... pull up a 

chair and tune in to another excellent Bill Orr 

episode guaranteed to keep you in nostalgia. 

The Famous 210 Tube: 

Its Birth, Life and Death 
BY WILLIAM I. ORR*, W6SAI 

fn the spring of 1921 the Radio Corporation of 

America introduced a new series of vacuum tubes: 

the UX-200 and UX-201 for reception and the 

UV-202, UV-203 and UV-204 for transmission. 

Speaking of the latter tubes, the RCA announce- 

ment said, ‘‘The era of C.W. transmission is here. 

Colleges, Laboratories, relay stations and experi- 

menters can use these new tubes to help establish 

long distance records’. Presumably amateurs 

*48 Campbell Lane, Menlo Park, CA 94025 

“RADIOTRON” 
UV-202 

5 Watt Transmitting Tube 
Specifications 

Filament current: 2.35 amps. 
Filament voltage: 7.5 volts 
Normal life: 250 hours 
Plate current: 50 milli-amps. 
Plate voltage: 350-400 volts 
Rated output: 5, normal. 

Price, $8.00 each 
Include Postage on 1 Pound 
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came under the classifications of relay stations and 

experimenters. In any event, the UV-202, priced at 

eight dollars, was the first transmitting tube gener- 

ally available to the amateur. Rated at 5 watts, the 

UV-202 had a ‘‘normal” life of 250 hours (hopefully) 

and boasted a pure tungsten filament. It lit up like 

a lamp bulb and in reality had a short, and unreli- 

able life. But it was the only transmitting tube 

available at a reasonable price to amateurs and it 

had to do (Figure 1). Some amateurs operated as 

many as eight UV-202s in parallel to achieve high 

HO AC 

Fig. 1—The UV-202, introduced in 1921 was the “grandfather” of the 
famous UX-210 transmitting tube. The UV-202, manufactured by the 

General Electric Co. and sold through the Radio Corporation of 
America, cost eight dollars and was famous for its short life and 
unpredictable operation. A representative circuit for a shortwave 
transmitter using two of these tubes is shown above. (Illustrations 

from ‘‘Radio News’”’ Magazine, May, 1921). 



Fig. 2—The birth and growth of the 210 tube. At left is the old UV-202 a valued collector’s item today. Plate dis- 
sipation was rated at 5 watts. Next, is the UX-210 as manufactured in 1926. The anode, rated at 7.5 watts dissipa- 
tion was supported from the bottom glass stem of the tube. The filament and grid were supported and strengthened 
by a glass bar placed across the top of the element structure. Second from right is the “‘perfect’”’ 210. The extra- 
large anode structure raised the hope among amateurs that this tube would perform better as an oscillator. Alas! 
designed only for audio service the big 210 proved to be a poor oscillator and gave the 210 family a bad name 
among many radio amateurs. At right is the ruggedized 210 used during World War II. Ceramic headers at top and 
bottom of the elements, plus an indented glass envelope made the tube suitable for use in aircraft transmitters of the 
1938-1942 period. A low-loss micanol base took the place of the old “mud” base. An improved version of the 210 
(with the military designation VT-25A) was introduced in 1943 but by then the military equipment using this old 
tube was obsolete. VT-25 and VT-25A tubes are still available today on the surplus market for those nostalgic 

amateurs interested in building up old-time gear. 

power. The bigger UV-203 and UV-204 tubes were 

very expensive, fragile and hard to obtain. So the 

UV-202 it was, for a few years at least, until the U.S. 

Navy demanded a more reliable transmitting tube. 

This is the story of the replacement for the vener- 

able UV-202; the UX-210, and how it influenced the 

history of radio transmission and the future of ama- 
teur radio. 

Broadcasting! The word was on everyone’s lips! 

Stations were coming on the air by the hundreds 

and the craze had started. Build-it-yourself broad- 

cast receiver kits were snapped up and the modern 

receivers even had a horn, or loudspeaker, whereby 

several members of the family could listen to music, 

news and sports. 

By 1924, it became apparent to the Radio Corpor- 

ation of America that a more powerful audio ampli- 

fier tube was required to supplant the popular 201A 

in the new family of receivers to be marketed in 

1925. The timing was propitious, as the new X-L 

(Thoriated tungsten) filament was generally avail- 

able and the U.S. Navy was anxious to have a re- 

placement transmitting tube having a longer life 

than the old UV-202. These specifications coin- 

cided in the design of a radically new tube, desig- 

nated as the UX-210. 

The 210, as QST described it in October, 1925, 

was “‘designed to handle an enormous amount of 

power for receiving purposes” and ‘‘should be the 

berries in the so-called 5-watt transmitting set’’. Lit- 

tle practical information was given, but it was noted 

that the new tube had a filament capable of oper- 

ating from a 6-volt storage battery. When used for 

transmitting however, it was recommended that fil- 

ament voltage be raised to 7.5 volts for increased 

emission. 

Undoubtedly the UX-210 was a great improve- 

ment over the UV-202. It had a quartz rod across 

the top of the elements which braced everything 

together. That should make the Navy happy. And it 

had copious emission from the thoriated tungsten 

filament. That should make amateurs happy. And 

best of all, it could be made on a mass production 

basis, on the regular equipment used for manufac- 
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turing receiving tubes. Since the UX-210 was to be 

sold for nine dollars (and it is estimated that pro- 

duction costs ran less than fifty cents), that should 

make the stockholders and management of RCA 

very happy! 

The “Perfect” Tube 
In spite of the exorbitant price, the 210 proved 

to be a very popular transmitting tube. True, as 

amateur radio expanded into the higher frequen- 

cies, the 210 proved to have some problems. The 

biggest problem was the ‘‘mud” base. At 20 meters, 

for example, the dielectric losses in the base were 

very high. Continued operation of the 210 caused 

the base to overheat and the ‘‘mud” bubbled and 

boiled until the base was grotesquely distorted out 

of shape. Needless to say, power output and stabil- 

ity suffered. 

The 210 received its first major revision about 

14927. While it was still produced as a replacement 

tube for audio equipment, it had been superseded 

by newer and better tubes, such as the 171A and 

the 250. In order to make a better replacement 210 

—one that would give more audio—a “‘perfect”’ 210 

was designed that had a larger anode and more 

filament emission (Figure 2). The new 210 was quite 

a bit larger physically than the standard one, and 

ham’s eyes bugged out when they saw the new 

tube. No doubt it would be a real giant when used 

in the transmitter! 

Alas, the ‘‘perfect’”’ 210 proved to be a transmit- 

ting flop. Worse, it confused everybody as its oper- 

ation as an oscillator was erratic and most ama- 

teurs couldn’t tell whether the transmitter was at 

fault, or the tube. Some 210s worked OK, others 

had characteristics that seemed to wander off the 

data sheet. What had happened? 

Viewing those days from these days, the story is 

simple. The “perfect” 210, while bigger and more 

robust, incorporated an oxide coated filament for 

improved emission characteristics. This was satis- 

factory for class A audio operation wherein the grid 

was never driven positive. But when the tube was 

used in class C service, where the grid was driven 

positive, serious grid emission problems developed. — 

These were brought about by a slow and steady 

migration of oxide from the filament to the grid. 

After a few hours of use, the “perfect” 210 just 

would not perform in class C service, grid and plate 

current “running away” to the eventual destruction 

of the tube. 

May 25, 1931 
An action of the Supreme Court of the United 

States on this date was of tremendous significance 

to the radio world, to the amateur, and to the 210 

tube. A decision, written by Associate Justice Stone 

held that the famous Langmuir high vacuum patent 

No. 1,558,436 was invalid. This patent was con- 
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trolled by the General Electric Company who sued 

the deForest Radio Company claiming infringe- 

ment. The decision of the Supreme Court was final 

from which there was no appeal, and brought to a 

close a case which had been before the courts 

since 1926. 

Stated simply, this meant that the manufacture of 

radio tubes was free of patent limitations and that 

the strangle-hold that General Electric, RCA and 

Western Electric had on vacuum tube production, 

distribution and sales was broken for all time. 

The effect of this landmark decision was immed- 

iate and impressive. Dozens of independent tube 

companies sprung up and by early 1933 Gross 

Radio in New York was advertising 210 tubes (guar- 

anteed) for $1.40. And by fall of that year, the price 

of the 210 had dropped to 99 cents. The RCA 210, 

still priced at about $7, had literally been “shot out 

of the saddle’. Transmitting tubes by Sylvania, 

Raytheon, Duo-vac, Gordos (Gordos??), and V.T7.E. 

were advertised in the amateur magazines. 

Sylvania, in particular, tried to bring the 210 back 

to life. It offered ‘‘the first 210 ever designed and 

manufactured as a transmitting tube”. The Sylvania 

tube, priced at $4.75 offered a carbon anode con- 

servatively rated at 15 watts dissipation. Maximum 

plate potential was raised to 600 volts, and the tube 

boasted an isolantite base for high frequency 

operation. 

The Tube “Explosion” 
RCA, caught off-base by the Supreme Court de- 

cision, was determined to get back into the ama- 

teur game, regardless of the fierce competition. In 

April, 1934, RCA commenced a series of full-page 

advertisements in QST, aimed directly at the radio 

amateur. In the first rear-cover ad, the president of 

RCA, E. T. Cunningham, spoke directly to all radio 

amateurs, 

“It has long been a special wish of mine that 

the RCA Radiotron Company might be better 

equipped to handle the particular require- 

ments of radio amateurs. That wish has been 

fulfilled in the RCA-deForest Amateur Radio 

Division, which was recently reorganized to 

handle both the engineering and sales of ama- 

teur types exclusively”. 

RCA was back in the game again and new tube 

types designed exclusively for shortwave transmis- 

sion poured forth during the next few years. Of 

particular interest to the amateur was the newly 

announced version of the 210, designed at 801, and 

specifically aimed to take the market away from 

the Sylvania graphite-anode tube. The 801 boasted 

a graphite anode, too, and with the tremendous 

push of RCA marketing behind it soon eclipsed the 

Sylvania product. Sylvania couldn’t stand the in- 

tense competition and soon faded from the ama- 

teur scene. By 1935, RCA had the lion’s share of 
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Fig. 3—The final flowering of the famous 210. At left is the Hy-tron HY-25, a 210 with the plate lead out the top of the envelope and an isolantite base. At center is the Taylor T-20, a comparable design to the HY-25. When this 
tube went into large production, the price was less than two dollars. The HY-25 eventually dropped in price to 
$1.45. At right is the RCA type 809 which signalled the end of the 210 dynasty. The 809 had an oversize 6.3 volt filament and a husky anode rated at 25 watts dissipation. Early 809s had a ceramic base, but large production tubes had a micanol base. The 809 design was later upgraded into the popular and famous 811A, the final off- 

spring of the old 270. 

the amateur transmitting tube market back again 
and the 801 quietly became the 801A. The carbon 
anode was replaced by a cheaper metal anode and 
the “new” tube looked suspiciously like the old 

RCA 210 brought up to date and sold at a slightly 
higher price. 

Wartime 

While all this jockeying-around was going on, the 

military was quietly pressing for an improved 210 

for aircraft service. Military specifications were set 

up and to meet them the 210 was again revised. 

Tolerances were tightened, the structure was rug- 

gedized and tighter quality controls were _ intro- 

duced. A micanol base was substituted for the 

ceramic base and the military designation of the 

improved 210 was VT-25. Thousands of these tubes 

were built between 1938 and 1945 and many of 

them surfaced in the surplus market immediately 

after the war. A little-known version of the 210 was 

the VT-25A, an interesting tube having a 25 watt 

plate dissipation rating and an oxide coated fila- 

ment suitable for very high peak emission. The 
problems inherent with the old ‘‘perfect” 210 were 
avoided by giving the VT-25A a control grid wound 
with gold wire; gold having very low emission 
characteristics. 

The Last Hurrah! 
The 210 was very nearly on the way out. In mid- 

1937 RCA dropped the 801A from its full-page ad- 
vertisements. On the other hand, a brash, young 
tube company had completely modernized the 210. 
The Taylor T-20 was the new tube! This was a 
ceramic-based 210 design, with the plate lead out 
the top of the envelope (Figure 3). Selling for only 
$2.45, the T-20 was an inexpensive bottle, rated at 
59 watts input up to 5 meters! (What do you think of 
those numbers, RCA?). Hy-tron made a competitive 

tube at the same price and what amateur could re- 

sist these fine tubes, selling at such a low, low 
price? 

(Continued on page 84) 
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Operating The DX Contest With 

QRPP (Part I!) 

To continue last month’s discus- 
sion of DX contesting with QRPp, 
let’s turn to a consideration of the 
many variables that can be operative 
in the contest situation and how they 

can influence the QRPp operator’s 
technique. In the “passive analysis” 
mode, the operator must be aware 

of a multitude of factors that deter- 
mine departures from conventional 

on-the-air methods of making con- 

tacts and he must make oftentimes 
split-second judgments as to the 
active response with the highest prob- 
ability of successfully establishing 
contact with a DX station. The fol- 
lowing discussion is intended to pro- 
vide a sampling of the factors that 
are operative and important in the 
DX contest situation, and examples 
of how the passive-active modes 

function in tandem in that situation. 

Conventional Responses 

In the contest situation, the major 
objective of most DX stations is to 
contact as many other stations as 
possible, and consequently, an im- 

personal, business-like, competitive 

approach predominates which leaves 

no time for cordialities or other un- 
necessary data. Even when a DX sta- 
tion is merely putting in an hour or 
two into a contest with no concern 

for a high score, the fact that numer- 
ous stations are feverishly calling 
him tends to motivate him to answer 
as many as possible in an economic 
and efficient manner. The conven- 
tional response in a contest situation, 

then, is brief and to the point, con- | 
sisting of station call letters and the 

required exchange 
general rule of thumb is to imitate 

the DX station’s exchange format. If 
he is hurrying along with a 1x1 ex- 
change, i.e. “K8EEG 59926 BK,” 

*83 Suburban Estates, 

57069 

Vermillion, SD 
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respond in kind, unless some aspect 
of his report or behavior indicates or 
suggests a need for a lengthier re- 
port because of signal strength or 
QRM. Do not attempt to match his 
code speed if it is beyond your 
ability; otherwise, go ahead at his 
speed. If the DX sation operates at a 
leisurely pace with no apparent con- 

cern for abbreviation, /.e. “K8EEG DE 
G4XXX 599100 599100 73 ES GL 
K8EEG DE G4XXX BK,” no rush is 
desired or necessary. In a word, it is 
adviseable to play it by the DX sta- 

tion’s rules. 
On s.s.b., repress the impulse to 

chat and tell him of your great 

pleasure at meeting him, hoping to 
see him further down the log etc and 
etc. He probably doesn’t want to hear 
it, and neither do the rest of us who 

are waiting in line. Likewise, judge 
from his transmission whether or not 
repetition or the use of phonetics is 

necessary. If he has copied your call 
correctly, there is no need to con- 

tinue using phonetics. If he gets your 

call incorrectly, by all means repeat 
with phonetics, but do not go into a 
lengthly repetitious explanation that 

he copied your call incorrectly. When 

he hears the proper phonetics, he 
will automatically make the correc- 
tion. Likewise, avoid exotic phonetics 

that are mind-bogglers in them- 
selves, i.e., “WASHINGTON EIGHT 
TANGANYIKA AFGANHISTAN BHU- 
TAN,” or sublimely witty combina- 
tions, f.e., “WILLY SIX LOVES OLD 
NELLY,” (save it for the CB’ers!). 

Use the standard phonetic list— 

monosyllabic words which emphasize 
the specific letter which they 

represent. 

Modifying Circumstances 

Circumstances, however, can call 
for a modification of the basic re- 
sponse format for any number of 
reasons, including the fact that you 
are QRPp with under five watts. 
Some factors that should be judged 
in the passive mode are: (1) a large 

“wolfpack” may be calling the DX 
station; (2) several “‘tailenders’” may 
be QRM’ing exchanges; (3) QRM 
from adjacent channels may be over- 
lapping the frequency; (4) the wolf- 
pack may be tightly zeroed on the 
DX station’s frequency, rather than 
“spread out” a bit; (5) the DX station 

may be quite weak and buried in 
stateside QRM much of the time; (6) 
the DX station may be responding 

only to areas other than your own; (7) 

the DX station may be giving reports 
that indicate that all stateside sta- 
tions are weak or QRM’d at his QTH, 
or that he is only hearing a few 

stations. 
Some of these factors can be de- 

duced by listening to the stateside 
stations, others by observing and 
analyzing the DX _  station’s ‘“be- 
havior.”” For example, it will be ob- 
vious at a glance that a wolfpack is 
obliterating the frequency. If the DX 
station replies irregularly in picking 
up stateside stations, the two facts 

suggest that the pack is so heavy 
that it is making copy difficult at his 
end, or it may indicate very poor prop- 
agation to his location for everyone. 
If he replies instantly, but has obvi- 
ous difficulty getting call signs cor- 
rect, this can indicate that signal 
strengths are good, but QRM heavy. 
Or again, if you hear many strong 
signals replying to the DX station’s 
QRZ, and he comes back with an- 
other QRZ or several in a row, short 
skip, or one-way skip may be indi- 
cated. On the other hand, if the DX 
station is strong, and running wolf- 
pack stations with instant responses, 

brief exchanges, i.e., “BK W7CUF 
589100 BK’’, and stations are being 
worked from all areas, conditions 

should be very good. 

Objectives of Analysis 

Our observation and analysis of 

factors such as the above have the 
following objectives. We are attempt- 
ing to determine: (1) propagation 

conditions between our area and the 
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DX QTH, whether widespread favor- 
able/unfavorable, or whether favor- 
able only to a limited area of the US: 
(2) the intensity of QRM and competi- 
tion from responding stations; (3) the 
frequency distribution of responding 
stations. Analysis of these conditions 

enables us to decide whether or not 
to call the DX station, how, when, 
and where to call him, and how long 
to continue calling without success. 
In any given situation, it may be 
necessary to try several different 
answers to the “how, when, and 

where” questions. Let me explore 
this subject further in terms of ex- 
ample situations, but first, consider 
the following system of analysis. 

DX Profile Analysis 

The following set of categories and 
characteristics is helpful in the pas- 
sive analysis procedure mentioned 
earlier. The categories are ranked 
inversely according to the degree of 
difficulty that the ranked character- 
istics presents to a successful con- 
tact, /.e., a “1” rank indicates the 

most difficult degree. 

1.) Distance Factor (DX). DX1 — over 
7000 miles; DX 2 — 4-7000 miles; 

DX 3 — under 4000 miles. The effect 
of direction of the path varies with 
bands and QTH (transpolar, trans- 
equatorial etc). 

2.) Demand Rating (DR). DX stations 
can be grouped into four ranks rela- 
tive to the demand that their appear- 

ance in a contest occasions. These 
are as follows. DRI — DX-pedition, a 
once-in-a-lifetime to work exotic 
places like San Andres, St. Peter and 

Paul Rocks, Deception Is., Aland Is. 

and the like; DR2 — rare country 

with only a couple active stations, 
very infrequent appearances; DR3 — 
fairly uncommon country, infrequent 

appearances, but could be worked in 
routine operation, and most hams get 
it before hitting DXCC; DR4 — many 
active stations, frequent appearances, 
easily worked in routine operations. 
3.) Availability (AV). AV1 — only sta- 
tion from that country to appear 
during the contest; AV2 — several 
On from that country; AV3 — many 
on. 

4.) Station Type. TYPE 1 — In it for 
the fun. Slow QSO rate — perhaps a 
QSO every couple minutes; pauses 
between exchanges; may be silent 
for minutes between QSO’s; irrele- 
vant data in exchange; seems 
inexperienced. TYPE 2 — Smooth 
operator, moderate-to-strong signal; 

obviously experienced and can con- 
trol the frequency; quick exchanges 
but no irrelevant data; no hesitation; 
relaxed. TYPE 3 — Big gun veteran, 
crack operator; rapid 3 QSO’s per 
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minute or more, 1x1 exchanges; 
usually strong signal; can copy any- 
thing. 

5.) Density Factor (DF). Based upon 
observation of stateside responding 
stations. DF1 — wolfpack obliterates 
3 kHz wide segment; DF2 — wolf- 
pack strong, but several individual 
Stations easily distinguished in the 
general bedlam; DF3 — normal, with 
half-dozen and more stations re- 
sponding and spread out over a kHz 
or so; DF4 — prime, with one or two 
responding stations and _ relatively 
clear frequency. 
6.) Propagation Facter (PF). The 
ranking of conditions is primarily in 
reference to the path between the 
DX station and the stateside station’s 
area, PF3 — DX station is working 
many stations from your area; PF2 — 
he is working mostly stations closer 
or farther than you, but intermittently 
calling a few from your area; PF1 — 
he is showing a definite tendency to 
another area with few or no re- 
sponses to your area. In addition to 
these rankings, see last month’s 
column concerning the “pipeline” 
phenomenon as a corollary to the 
above. Since most contesters ‘‘pro- 
gram” a single signal report either 
mechanically or thru habit (“599KW” 
to all comers, weak or strong), signal 
Strength reports are usually unde- 
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pendable as an index to propagation 

conditions. 

DX Profile System Applied 

Bear in mind that the above DX 

Profile Analysis system is merely this 

operator’s attempt to consciously de- 

fine the important components that 

have been functional in his own pas- 

sive mode. Other operators undoubt- 

edly will share some of these com- 

ponents, while incorporating others 

gotten from their own experience. 

Further, the fact that we are discus- 

sing QRPp operation rather than 

QRO in part explains the emphasis 

and approach. Also, the system func- 

tions as an aid in determining how, 

where, when, and if, to call a DX station, 

and in selecting the proper response 

to that station and the circumstances 

that are evident. Lady Luck can over- 

rule the conclusions suggested by 

the system analysis of the operating 

situation — I’ve had several experi- 

ences where a look at the situation 

suggested that even making a call 

was foolhardy, and yet the DX station 

was contacted in three calls or less. 

But there is little sense in bucking 

the odds if you don’t succeed right 

off with Lady Luck! A PF1 ranking is 

perhaps the only unbeatable factor in 

the whole list! But let’s move on to 

some hypothetical situations and 

responses. 
Situation A. Profile: DX2 (4-7000 

miles), DR3 (Demand Rating), AV2 

(Availability), TYPE 2, DF3 (Density 

Factor), PF3 (Propagation Factor). 

This station will attract a continuous 

series of callers, and hence, there 

will be stiff competition for the QRPp 

station which may require several 

15 minute calling periods. But a PF3 
indicates that the chance to make 

contact is good from a propagation 

standpoint. Likewise, the distance is 

such that five watts will still deliver a 
healthy signal that can be heard 
among the big guns. The station 
Type indicates that the QRPp station 

can count on eventually being heard 

and worked if his signal is getting 

through. The DF3 permits a careful 

selection of the response frequency, 

either in between other respondents, 

or off to one side. A check of the 
frequencies to which the DX station 
is responding indicates the band- 

width which he is scanning, /.e., 

whether his transceiver is left station- 

ary, or whether he is using incre- 

mental tuning to dig out stations. A 

Type 2 that answers signals over a 
wide bandwidth (2kHz) is a good 

opportunity for the QRPp’er because 

he is tuning across gaps in the wolf- 

pack frequency distribution. The Pro- 

file, then, suggests that Situation A 

is very good for the QRPp chances 

of success. Patience and persistence 
should pay off in a successful con- 
tact. What remains is to select a 
proper response that enhances the 
probability that contact will be com- 

pleted with the DX station. 
The DX station’s QSO-rate and ex- 

change speed will indicate whether 
the QRPp’er has to limit himself to 
brief 1x1 or 1X2 calls, or can “string 

out” his call sign several times. The 
major objective is to make one’s call 
distinguishable at the DX end, and 

hence, it is unnecessary to include 
the DX station’s call, j.e., “ZD2X DE 

K8EEG BK.” It is more effective to 
simply use the time period for noth- 
ing but one’s own call letters, since 
the DX station will assume that any- 
one on frequency is probably calling 
him rather than another DX station. 
Break-in capability is a great asset 
because it allows one to stop a re- 
sponse as soon as the DX station 
recognises another caller. Likewise, 
overlapping can be avoided, and the 
QRPp operator can also tell when no 
one has been recognised and the DX 
station is still listening — the pack 
will finally all end their calls, and 
then start calling again until the 
whole bunch is on. That gap which 
occurs when the pack for the most 

part has signed “BK” is a good 

QRPp opening. 
If the DX station recognises you, 

an instantaneous response from him, 
i.e., your “BK” immediately followed 

by his ‘BK’, indicates that he is 

copying you solidly and a 1x1 or 
1x2 exchange will suffice. However, 

if there is any indication of difficulty, 

i.e., mistake in call sign, a “QRZ 

K8E? BK”, take time to repeat cor- 

rections to your call sign and your 
report several times, clearly and 
without rushing. Perhaps even a QRS 

is in order, and certainly in the event 

that he has to ask for a second re- 
peat of call sign or report. Putting a 

little extra time into repeats during 

the first exchange transmission will 

save time otherwise lost in an extra 

transmission. Needless to say, once 

the DX station recognizes you, do not 

change frequency in the attempt to 

get out in the clear — he’s listening 

for you where he first heard you. 

Some crack stations will request a 

standby (‘QRM AS”) if QRM is 

momentarily heavy, and then give the 

go-ahead to repeat the exchange 

with a “BK”. In this case, be ready 

and listening. 
Situation B. Profile: DX3, DR1, AV1, 
TYPE 3, DF1, PF1/PF3. The HK@ ex- 
pedition to San Andres or Galapa- 

goes has been announced far in 

advance in all magazines. A PF1 
condition suggests that there is no 

sense in joining the bedlam, but try 



SWAN METERS HELP YOU 
GET IT ALL TOGETHER 

These wattmeters teli you what's going on. 
With one of these in-line wattmeters 
you'll Know if you're getting it all 

together all the time. Need high ac- 
curacy? High power handling? Peak 

Osner * 
WM - 2000 

WATT METER 

WM2000 in-Line wWatt- 
meter With Muscle. Scales 
to 2000 watts. New flat- 
response directional coup- 
ler for maximum accuracy. 

$49.95 

WM3000 Peak-reading 
Wattmeter. Reads RMS 

power, then with the flick 
of a switch, true peak 

power of your Ssingle- 

sideband signal. That's 
what counts on SSB. 

WM1500 High-Accuracy In- 
Line Wattmeter. 10% full 

scale accuracy on 5, 50, 
500 and 1500 watt scales, 
2 to 30 MHz. Forward and 
reflected power. Use it 
for trouble-shooting, too. 

$66.95 $64.95 

Lady Luck for several minutes — 
just in case. PF3 is a go-ahead, but 

settle in for a couple hours of frus- 
trating calls and the possibility of no 

QSO after all the calls. With a DF1, 

frequency selection won’t influence 
the outcome. The decision to call 
depends on whether you value a con- 

tact with this country above all else. 
If you are aiming at QRPp DXCC and 
are at the 40 country level, one ex- 
tremely rare one weighs in the 
balance against 5-8 new, less exotic 

countries that could possibly be 
worked in the time spent calling the 

HKO. If you are nearing DXCC, ,at 
least give an hour or so to calling 
him. It may pay off! My Galapagos 

QSO on 15 meter SSB came on my 
third call in DF1 conditions! Have 
had others like it too. 
Situation C. Profile: DX2, DR4, AV3, 

TYPE 1, DF4, PF2. If you’ve already 
worked this country (DL, G, F, LA 

etc), chances are that going after him 
would waste time because of the 
TYPE 1 operator, especially if his 
responses are erratic. His weak-to- 
moderate signal may indicate a 100w 

transmitter and unsophisticated an- 
tenna, and perhaps poor receiver, 

rather than poor propagation. I'd 
pass him up. 

Situation D. Profile: DX1, DR3, AV1, 
yee 2, DF4PF2.(perhaps VK1). 

The distance and propagation are 
| the chief concerns here. He will prob- 
ably be weak because of the dis- 
tance, which means that your signal 
will also be weak. However, the DF4 
and PF2 suggest a decent chance. 
If you need this one, or want it, it is 
worth the effort. 

Situation E. Profile-Group: DX1, DR3 

(opening to UA%), AV3, TYPES 2/3, 
DF3/4, PF3. The case covers numer- 
ous stations from a given area during 
an opening. Conditions are good. 
Don’t sit on one station for more than 
several minutes, but skip around try- 
ing different stations. 

Summary 

The foregoing’ situations were 
selected to include most of the 

factors and judgments that I’ve found 
to be important in working DX Con- 
tests with QRPp. Several re-readings 
and some thought should help the 
newcomer to this elite sport to 

familiarize himself with what he is 
looking for while operating the DX 
contest. After a while, one learns 
to recognize familiar Profiles and re- 

call former successes or failures, and 
response techniques that have suc- 

ceeded in similar situations. 
In scanning the CQ WW DX Con- 

test announcement in the August 

issue, | find no indication that the 

power readings? For whatever purpose 
we've got the wattmeter for you. Use 

your Swan credit card. Applications 
at your dealer or write to us. 

OQOSwa M.. 
ELECTRONICS 
A subsidiary of Cubic Corporation 

305 Airport Road, Oceanside, CA 92054 

(714) 757-7525 

(Prices FOB Oceanside, CA) 

special QRPp section has become a 
reality, contrary to my comments in 
an earlier column when plans were 
still underway to initiate that section 
this year. I’m disappointed if my 
reading is correct. If QRPp logs in 
sufficient number show up at head- 
quarters, I’m sure the section will 

have to be included next year, so get 
into the contest and submit your 
entries anyway, specifying QRPp in 
bold letters. But this ‘‘ground roots” 
approach usually is insignificant — 
if the category is there, the logs will 
be entered, if it isn’t there, the logs 
won't be entered. At any rate, | hope 
that our discussion in these past 

two columns helps you all enjoy DX 
contesting. In the meantime 

73, Ade, KBEEG 

SST T-1 RANDOM WIRE ANTENNA TUNER 

All band operation (160-10 meters) with 
most any random length wire. 200 watt 

Power cap ability. Ideal for portable or 
home operation. A must for Field Day. 

Size: 2 x 4% x 2-3/8. Built-in neon tune- 
up indicator, Guaranteed for 90 days. 

Compact - easy to use. .. . only $29.95 
postpaid. (Add Sales Tax in Calif.) 

SST ELECTRONICS, P.O. BOX 1, LAWNDALE, CA. 90260 

RR 

GOVERNMENT SURPLUS 
If you haven‘t received your 

copy, write for FREE surplus 
listing today! 

Colonel Wayne D. Russell 

9410 Walhampton, Louisville, 

Kentucky 40222 (502) 426-2838 
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| the best 

| be a terrific 
| Texas, Bob seems to work just about 

Season’s Greetings From W2DD! 

Bis that time of year again. My best 

wishes for Happy Holidays and a re- 

warding 1977 to “In Focus” readers. 

Time to say, “Thanks again!” for the 

letters and photographs received 

during the past year. Please keep 

them coming! 

Slow Scanner Of The Month 

Bob King’s call, WBSIXK, is one of 

known SSTV_ signatures 

around the world. From what must 

location in Houston, 

everything that comes along. His 

WAS is SSTV Number 13. He also 

holds a WAC certificate and has 

worked 92 countries on SSTV. 

Bob’s antenna is a two element 

quad at 55 feet. As you can see in 

the accompanying photos, Bob is not 

short on equipment! Gear in the pic- 

tures includes a TS-820, TS-520, 

Henry 2K4, Drake L4B, Robot 300, 

Robot 400, WOLMD keyboard, and 9 

and 17 inch monitors. That object in 

Bob’s hands is one of those famous 

coconut QSLs sent to Bob by Peter 

Kuehn, WB6TOC during the latter's 

recent trip to Hawaii. 
Although Bob spent ten years in 

*9112 Turk Hill Road, Fairport, N.Y. 11450 

Fig. 1—Bob King, WB5IXK displays the 

most unusual “QSL” he ever received. It’s 

a coconut, sent to him by Peter Kuehn, 
WB6TOC, while Peter was in Hawaii! 
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Fig. 2—As mentioned in the text, Bob is 

not short on equipment! Through some 

oversight, Bob has only ONE keyer and 

ONE telephone. Perhaps this can be cor- 

rected by the time we publish another 

photo of WB5IXK’s station! 

the U.S. Army doing communications 

work, it wasn’t until fourteen years 

later that he got into amateur radio 

with an Advanced Class ticket. That 

was five years ago. Bob has been 

active in SSTV for four years. He’s 

46 years old. 
Bob is well-known for the out- 

standing job of Public Relations he 

has done for amateur radio in gen- 

eral and SSTV in particular. Oh yes, 

| might add a P.S.—Don’t be sur- 

prized if this tall Texan turns out to 

be the winner of the Albatross SSTV 

Contest. 

What’s New Department— 

Sales Of Robot’s Model 400 

Going Strong 

According to Dave Smith, WB6ZFT, 

Sales Manager of Robot Research 

Inc., sales of the new Model 400 are 

going great guns. The number of 400 

owners checking in on various SSTV 

nets confirms Dave’s understandable 

enthusiasm. Ease of operation seems 

to be a prime factor in the accep- 

tance of the 400. 
| received my Robot 400 (S.N. 55) 

last September. It works just fine. It 

is a neat, compact package. As a 

matter of fact | was a little ‘“‘shook’’ 

when | took it out of the shipping 

carton—it was So Small! It’s only a 

little bigger than one of those keyers 

with a memory feature and weighs 

in at a mere 15 pounds. 

The 400 produces a very satis- 

factory display on a conventional TV 

monitor. It’s an easy-to-operate, well 

designed, reasonably priced piece of 

gear. There'll be photographs of the 

400 itself and off-the-screen pix too 

in an early issue. 

| had hoped to have some compar- 

isons of scan converted displays 

from BOTH the 300 and 400 units in 

this issue but the strike of a delivery 

service has deprived me of the use 

of the Model 300 until nobody knows 

when! A most frustrating experience, 

to say the least. 

A Comment On SSTV Images 

Viewed Via Scan Conversion 

There is a predictable difference 

between digitally scan converted 

images and analog scan converted 

images (Storage Tube versus the 65K 

Memory digital methods without 

image processing). In my opinion, 

the discrete dot pattern of a digital 

system (65K) is easily discernible by 

the eye at viewing distances that are 

Fig. 
checks the performance of the Robot 400 

scan converter at his home station prior 

to its installation at the Pearl River H.S. 

ARC station, WB2YCR. That pretty girl 

3. — Jordan Makower, WA2BRV, 

picture on the screen originated at 

WA4LZZ’s station. 



acceptable (same size image) for 
analog converted images. If the dot 

pattern is distracting, the viewing 
distance should be increased until 
the pattern is no longer resolvable. 
However, | would advise anyone con- 
templating the purchase of ANY scan 
converter to stick with the smaller 
screens, say, nine inches or less, for 

desk top viewing. After all, the line » 
pattern of US/525 line broadcast TV 
can be distracting too if you’re sitting 
too close to a 17 inch set. 

Through The Looking Glass 

With SSTV 

Slow scan television is many 
things to many people. To some, it 
is a “window to the world’. It pro- 
vides them with a means of seeing 
their amateur counterparts and 
equipment arrays around the world. 
To others, it is an escape from the 
older forms of communication, or a 
new toy to play with. Cop MacDonald, 
the inventor of SSTV, sees it as a 
medium for the exchange of ideas. 
As mentioned here last month, he is 

interested in exploring and develop- 
ing the human side of SSTV. 
Two school teachers in separate 

small towns in New York state see 
SSTV as an educational tool with 
great potential. | hope that you’ll 
agree that their ideas and how 
they’ve put them into practice makes 
an interesting story. 

A Tale Of Two Teachers 

And SSTV—Background 

Last Summer | received letters 

from two high school science teach- 
ers who are trustees for school club 

stations. 

Jordan Makower, WA2BRV,_ is 

trustee for WA2ABJ the Pearl River 

High School ARC station at Pearl 

River, N.Y. John Kienzle, WA2UON, 

is trustee for WB2YCR, the Maple 

Fig. 4—WB2WBO, Barry Kantrowitz, and 

fellow club member, WA2KYW, Paul 

Mowat, are seen here checking out the 

reception from YV5FBL with WA2BRV 
““MC-ing” the proceedings, using Jordan’s 

station. 

Hill High School ARC station at 
Castleton, N.Y. Both of these teacher- 
amateurs are convinced that SSTV 
has great educational value. How- 
ever, the means chosen by the two 

men to establish slow scan capabili- 
ties in their respective club stations 
just happen to be vastly different! 

A Tale Of Two Teachers— 

The Educational Grant 

Approach To SSTV 

Let’s take a look at what Jordan, 
WA2BRV, did. 

It was Jordan’s feeling that there 
are a number of ways in which SSTV 
can be shown to have significant 
educational value. He decided to 
convince the New York State Depart- 
ment of Education that an SSTV 
system would indeed be a worth- 
while educational tool. He applied 
to the Dept. of Education for a ‘‘Mini- 

Grant” of $810 to purchase SSTV 
equipment for the club station. 

The text of Jordan’s justification 

for the grant is a bit too long to in- 
clude in this article, but in summary, 

it presents SSTV as: A means of 

Fig. 6—When VK3LM goes “on holidays”, 
the gear goes with him! This collection of 
HF, VHF, and SSTV equipment went 

along when John and his family visited 
an Aussie ranch last Fall, or was it last 

Spring? (It was HIS Fall, MY Spring, | 
think, W2DD.) 

making what is learned in several 
disciplines more relevant to each 

other; A way to communicate with 

people of different cultures; A source 

of experience with natural phenom- 
ena such as skip effects, sun spots, 
etc. All this was tied in with a license 
training program. 

Grantsmanship 

Can Be Rewarding! 

Jordan’s request for funds was 

granted early this summer. As you 
can see in the accompanying photo, 
the Pearl River High School ARC 
elected to purchase a Robot Model 

400 scan converter as the keystone 
of their slow scan set-up. (See ac- 

_Parsons’’.) 

AMATEUR 

RADIO STATION 

WB2YCR 

Fig. 5—John Kienzle, WA2UON, and stu- 

dent Tim Sanger are shown here demon- 
strating the flying spot scanner and 
converted “‘scope” monitor built by the 
hams of Maple Hills H.S. ARC a few 

months ago. WB2YCR is the club’s sta- 
tion call sign. 

companying photos.) That ‘‘chewed 
up” a good share of the grant! How- 
ever, Careful scrounging and surplus 

searching made it possible’ to 
acquire a monitor, tape recorder, 

and an Hitachi CCTV camera to 
round out the SSTV gear. 

One should not look at this project 
from just the standpoint of the hard- 
ware acquired by means of a grant. 
The objectives are excellent, and it 

is a certainty that much will be 
learned by the students under Jor- 
dan’s guidance. 

Jordan Makower should be con- 
gratulated for thinking-through and 
organizing a well coordinated ap- 
proach to a combination of academic 
and “‘hands-on”’ learning. How often 
do we find someone capable of put- 
ting it all together? Well done, 
WA2BRV! 

A Tale Of Two Teachers And 

SSTV—The Club Project 

Approach 

Now let’s take a look at a very 

different approach to “going slow 
scan” as organized by _ John, 
WA2UON, and his club members. 

The student members of the Maple 
Hill High School ARC are part of a 
group called “Media Men’. (Maybe 
that name should become ‘Media 

Participants are 14-18 
year old boys and girls who have 

been trained by John to run all of 
the school’s PA _ systems, lighting 
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Fig. 7—Warren Weldon, W5DFU, had his 
“lofty-lookie camera” down for a check- 

up when this photo was made. See Text 

for details. 

systems, as well as video tape and 

CCTV units. Their technical experi- 

ences and interests extend beyond 

the limits of amateur radio alone. 

They are familiar with the needs and 

practices of the press, radio, and 

television media. In addition, they are 

VERY project-minded. 
Nearly 50 percent of the club mem- 

bers are licensed amateurs. All mem- 
bers are encouraged to study for 
FCC examinations. OK, but what 
about the club’s SSTV activities? 

The Maple Hill High School 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 

New ITEMS... New BARGAINS! 

FREE UPON REQUEST! 
If you haven't received our new Cata- 

log, write for free copy today. Address: Dept. CQ 

FAIR RADIO SALES 
1016 E. EUREKA * Box 1105 + LIMA, OHIO + 45802 

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 
SE  — ————————— 

125 Hz Crystal Filter for Drake R-4C Cuts ORM. 
Ideal for DX and Contest Work. Does what no 
audio filter can do. A must for CW operators who 

want the best 125 Hz @ -6 db, 325 Hz @ -60 db, 
8 poles CF-125/8 $125.00. Money back if not 

satisfied. 
Sherwood Engineering, Inc., Dept. C, 

1268 South Ogden Street, Denver, Colorado, 
80210. (303) 722-2257 Master Charge, Bank 

Americard. 

54 e CQ e December, 1976 

amateurs started out with a home- 

brewed flying spot scanner and a 

converted scope monitor as seen in 

the accompanying photo. Then came 

the decision to upgrade their gear as 

mentioned in these excerpts from 

letters to yours truly: 

“During the summer, we meet to 

work on radio projects, experiment, 

take trips, and plan. Recently we got 

a home-brew flying spot scanner 

working and enjoyed an SSTV QSO 

with Lee, WODO. But the equipment 

is very primitive and we’d like to 

improve our SSTV station.” 

“We do build some gear and raise 

money by selling hot dogs, putting 

on dances, etc.” 
In a later letter, John and his 

Maple Hill amateurs stated that they 
had decided to buy a scan converter, 
but lacked the money. Yes, you 
guessed it, another bunch of projects 
are in the wind! They said: 

“To raise the money, we are put- 

ting on a Rock and Roll Revival show 
in September. This will Kick-off the 
new school year with a bang and 
beats any competing school group to 

the punch with fund raising! Who 
says amateurs don’t hustle? In 
October, a Halloween night with 
Frankenstein and Wolfman movies, 
Basketball tournaments (we sell hot 
dogs, soda, etc.). For next Winter 

and Spring, a record hop. It will take 

a while, BUT WE’LL GET THERE!” 

Projects Can Be Work— 

But They’re Rewarding! 

For the Maple Hill High School 
ARC, one project leads to another. 

You can be sure that they'll stick with 

this one until they get that new gear 

in operation. After that? Well, I'll bet 
they will be off and away, building a 

“keyboard”, a video mixer, or what 

have you? John and his club mem- 
bers seem to have a strong emphasis 
on action as a group. The group 
makes the decisions, and the group 

does the work. John has obviously 
inspired a great esprit de corps in 

the club. He has extended his teach- 
ing task well beyond its boundaries 
into the realm of everyday practi- 
cality by making sure that club mem- 

bers know how to build and repair 

the equipment they use. 

Summing It Up— 

Grants And Projects 

| hope that | have not created the 

impression that the Pearl River High 
School youngsters don’t have any 

projects, they do, and they have 
worked hard to secure their equip- 
ment (other than SSTV). The club 
members in BOTH schools have 
shown great initiative and willingness 

to WORK to get a job done. My 

personal congratulations to both club 

groups WA2BRV, and WA2UON, for 

what they have accomplished. For 
their willingness to share it with 
readers of ‘‘In Focus’, many, many 

thanks! 

From Far Away Places With 

Strange Sounding Names— 

Australia, Oklahoma 

From ‘‘down under’, John Wilson, 

VK3LM, of Melbourne, Australia 

checks in with a picture of his gear 
all set up for “portable” operation. 
John and his family vacationed at the 
ranch home of a friend recently. 

Judging by the grand collection of 
h.f., v.h.f., and SSTV equipment 
showing in the accompanying photo, 
they must have left all of their lugg- 

age at home! First things first! 
In Tulsa, Oklahoma, Warren Wel- 

don, W5DFU, is still transmitting fast 

scan video of local thunderstorms to 
the U.S. Weather Service office on 
430 MHz. Be sure to take a good look 
at the photo submitted by WS5DFU. 
It shows his “‘lofty-lookie camera” at 
ground level for servicing. A pair of 
tracks running up the side of War- 
ren’s tower make it possible for him 
to raise and lower the whole assem- 

bly with a motor drive. Needless to 

say, there is a neat enclosure over 

“the works” when it’s in use 

Final-Final 

The enormous lead time necessary 
for any magazine publication makes 
it difficult to be ‘“‘current” in a column 
like this. However, what is perhaps 
more important is the general con- 

tent of ‘‘In Focus’’. 
If you have ideas about what you 

would like to see in this column, be 

sure to drop me a line stating your 
views. | will do my best to bring slow 
scanners everywhere the items that 

they find of greatest interest. 
In a little over a year’s time, “‘In 

Focus” has brought you over a hun- 

dred pictures of slow scanners and 

SSTV related equipment. This has 

been possible through the generous 

response of readers to my repeated 

pleas for letters and photos. Above 

all else, readers indicate that they 

are interested in seeing pictures of 

other slow scanners and their sta- 

tions. So, if YOU have some pictures 

of yourself, your home, your station, 

and your pet projects, BE SURE to 

send them in! 
Thanks again for the warm re- 

sponse to “In Focus’. Same old 

address for your letters, 2112 Turk 

Hill Road, Fairport, N.Y. 14450. 

73, Bill DeWitt, W2DD 



Power Input And Output: 

Amplifier Efficiency 

The FCC rule permitting any U.S. 
amateur to run a maximum d.c. 

transmitter power input of 250 watts 
in the Novice bands is easy to under- 

stand. This input is calculated by 
multiplying the applied d.c. plate 
voltage by the plate current in 
amperes drawn by the amplifier 

tubes feeding the antenna. Thus: 
POW ease leer) IN tran- 
sistor amplifiers, substitute the word 
“collector” for the word “‘plate.” If 
the key-down plate voltage is 650 
volts and the plate milliameter reads 
400 milliameters (0.4 amperes), the 
indicated d.c. power input is 260 
watts. We say “indicated” input 
because the plate milliameters of 
most modern amateur transmitters 
and transceivers actually are in the 
amplifier cathode circuit as a safety 
measure, Putting the meter in the 

cathode lead gets the high voltage 
off the meter and meter switch 
terminals. But, as a result, the meter 
reads screen current and control- 
grid current in addition to the plate 
current of the amplifier tubes. 

Some manufacturers simply dis- 
count the screen and control-grid 

currents when rating the power input 
of their transmitters and transceivers, 
which may be why their figures and 
your calculations may not always 
agree. Other manufacturers simply 

ignore the problem or label the meter 
switch position ‘‘cathode,’ and let 

the user figure out the plate current 
for himself. The direct way to check 
for this ambiguity is to temporarily 
connect a milliameter in the B+ lead 
between the amplifier power supply 

and the amplifier. If the internal 
meter is only reading plate current, 

the two meters should read the same. 
In making this test, be careful not to 
get tangled up with the high voltage. 
Also, do not operate the amplifier 

*409 So. 14th St., Chesterton, Ind. 46304. 

Novice 
BY HERBERT S. BRIER*, W9AD 
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Fig. 1—The basic diagram of a tetrode, radio-frequency amplifier. Whether it operates 

as a Class A, Class-AB, Class-B, or Class-C amplifier depends largely on its fixed, 

negative grid-bias voltage and the amplitude of its input signal. 

without plate voltage but with screen 
voltage, or you will probably damage 
the amplifier tubes. 

Although the d.c. power input of 
c.w. transmitter is quite easy to 
measure accurately, measuring its 
radio-frequency output with equal 
accuracy is quite difficult with the 
instruments available to the average 
amateur. Fortunately, a reasonably 

accurate estimate of the output 
power can be made when the input 
power is known, because the effi- 
ciency of r.f. power amplifiers is well 
known. 

Class-A Amplifiers. By adjusting 
the grid bias and signal input of an 
amplifier tube so that its plate cur- 
rent does not change with signal, a 

class-A amplifier is formed. As 
usually operated, a class-A amplifier 

does not extract any power from its 
exciting source, and it amplifies with 
low distortion. Its overall power effi- 

ciency is low, however—usually less 

than 25 per cent; so it is seldom 
used when more than a few watts of 

output power are required. 

Class-B and Class-AB Amplifiers. 
A class-B amplifier is adjusted or 
designed so that its no-signal plate 
current is low. But the plate current 
increases linearly with an increase of 
grid voltage. When a radio-frequency 

or other a.c. signal is applied to the 
grid, its positive half cycles cause 
corresponding pulse of current to 
flow in the plate circuit and to couple 
energy in the output tank circuit. But 
the negative half cycles of the input 

signal reduces the already-low plate 
current to zero. However, the ‘“‘fly- 
wheel” effect of the tank circuit 
stores excess energy during the 

positive plate current pulses and re- 
leases it gradually during the entire 
excitation cycle. Consequently, the 
antenna does not know that the sig- 
nal was torn in half and reassembled 
in passing through the amplifier. 

Class-B amplifiers. By reducing the 
negative fixed bias voltage of a 
class-B amplifier somewhat, the am- 

plifier acts like a class-A amplifier 
on weak signals and like a class-B 

amplifier on strong signals. The 
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Dave Hanson, WNQ@SHI, 3921 Effrem 
Road, White Bear Lake, Minn. 55110, op- 

erating his Heathkit HW-16 c.w. transceiver 
and Heathkit electronic keyer. Many Nov- 
ices and former Novices felt a pang of 

regret when the Heath Company dropped 
the HW-16 from its line a few months ago. 
We are sending WN@SHI a 1-year subscrip- 
tion to CQ for this picture of what the 
HW-16 did best—making an eager Novice 
happy. If you wish to try your luck in our 

Monthly Photo Contest, send a sharp pho- 

tograph of you and your station and some 

details of your radio career to: Photo Con- 
test, CQ Magazine, c/o Herbert S. Brier, 
W9AD, 409 So. 14 St., Chesterton, Ind. 

46304. Non-winners are published as space 

permits. 

Home 
training in 

AMATEUR 
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, 

8-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. 

80-106 
agapadin2 .e++» MAIL NOW .. 
NATIONAL RADIO INST!TUTE 

.« Washington, D.C. 20016 

Please send me information on Amateur Radio 
training. 

Name Age 

Address 

City = ee ee State Zip 

; ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL ° 
eeeeereoeeeeseeeseesereseoees e@ooeeceesaeeoree 
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class-AB amplifier is easier to drive 
and—with modern tubes—is almost 
as efficient as a class-B amplifier. It 
is the universal choice as the output 
amplifier in modern, self-contained 
c.w./s.s.b. transmitters and trans- 

ceivers. 

Practical class-AB r.f. amplifiers 
have an overall power efficiency of 
approximately 60 per cent. Therefore 
a 250-watt transceiver or transmitter 
can be expected to have an r.f. power 
output of approximately 150 watts— 
possibly a few watts more on. the 
3.5-MHz band, and a few less on the 

28-MHz band. 
Grounded-Grid, Class-B Amplifiers. 

If the control grid of an amplifier 
tube is grounded for r.f. and its in- 
put signal is fed into the cathode, a 
Grounded-Grid amplifier is formed. 
When the input signal varies the 
cathode voltage, it also varies the 
effective control-grid voltage, which, 

in turn, varies the plate current. At 

the same time, the input signal mod- 

ulates the plate current directly. As 
a result of the latter, a grounded-grid 
amplifier requires several times as 
much driving power as a grid-driven 
amplifier for the same power input. 
The extra power is not wasted, how- 
ever; it flows through the tube and 
is radiated by the antenna. Coinci- 
dently, the output power of a typical 
table-top s.s.b./c.w. transmitter/ 
transceiver will drive an accessory 

1,000-watt, grounded-grid, triode 
class-B amplifier to full power. The 
overall efficiency of the driver-ampli- 
fier combination is approximately 60 
per cent. 

The often-ignored FCC regulation 
97.197 requires that the d.c. input 
power of a grounded-grid amplifier 
exciting the antenna must be added 
to the final amplifier input power to 
comply with the FCC rules governing 
maximum permissible power input. 

Class-C Amplifiers. By operating 
an amplifier tube with a fixed nega- 
tive voltage two or more times as 

high as necessary to reduce its 
plate current to zero and increasing 
the amplitude of the input signal until 
plate current flows, a class-C ampli- 
fier is formed. Although its plate cur- 
rent flows in spurts during the 
positive peaks of the exciting signal, 
the flywheel effect of the output tank 
circuit results in a continuous sine 
wave of power being delivered to the 
load. Class-C amplifiers can be used 
to amplify c.w. signals with an over- 
all efficiency of over 70 per cent. 
But, because their output waveforms 
are not linear reproductions of their 
input signals, class-C amplifiers can- 
not be used to amplify s.s.b. or other 
amplitude-modulated signals without 

extreme distortion. 

No More Novice Call Signs! 

In mid-August, the FCC announced 
that, effective October 1, 1976, all 

new Novices will be issued perma- 
nent call signs with prefixes begin- 
ning with WA, WB, WD, etc., instead 

of temporary call signs beginning 
with “WN,” etc., that are changed as 
the licensee upgrades his license 
class, Also, the FCC will mail notices 
as quickly as possible to Novices 
whose licenses expire after October 
1 what their new call letters are. 
Continue to use your present Novice 
call sign until you receive the offi- 
cial notice telling you what your new 
call is: then start using it. Some Nov- 
ices take a very dim view of the 
elimination of Novice calls. The 
FCC’s explanation for their elimina- 
tion that the FCC computer has trou- 
ble translating some Novice call 
signs to unassigned higher-class call 
signs when the Novices upgrade 
their license class. This difficulty has 
resulted in problems of the same call 
sign being assigned to more than 
one licensee. 

Technical Note 

One sought-after piece of used 
equipment is the Johnson ‘“Match- 
box,” a 3.5-30 MHz antenna coupler 
designed to match single- and two- 
wire antennas and transmission lines 
to the 50-ohm output impedance of 
amateur transmitters and transceiv- 
ers, but it balks -at matching some 
antenna and feeder lengths, espe- 
cially on the 3.5-MHz band. In the 
July, 1976, Central Oklahoma Radio 

Amateurs Collector And _ Emitter, 
W7KFV/W6MUG recommends con- 
necting a two- or 3-gang broadcast- 
band variable capacitor (750-1100-pf 
total) with its stator terminals 
strapped together in series between 
the center terminal of the Match- 
strapped together in series between 
the center terminal of the Matchbox 
input coaxial connector and the 
coupling coil. Mount the new capaci- 
tor on a piece of insulation, and 
connect its shaft to the adjusting 
knob through an insulated coupling. 
Adjust the Matchbox original controls 
and the new capacitor to achieve 
minimum s.w.r, in the 50-ohm coaxial 
line coupling the transmitter to the 
Matchbox. W7KFV says that after the 
change, the Matchbox works as well 
as his home-built antenna coupler! 

Will Roberts, WN4PSL, P.O. Box 
907, Roseboro, N.C. 28382, was a 

Novice for only three weeks before 

(Continued on page 90) 



EE xverimenters that do much audio, 

low frequency a.c., video, or other 
analog circuit work are well aware 
of the use and problems associated 
with mechanical switches. Contact 
bounce, poor or noisy contacts and 
hard-to-get contact configurations 

are but a few of the problems one 
has to put up with. 

There is another technique to 
switch analog signals however and 
that is to use semiconductor devices 
as the actual switching elements. 
This technique is becoming more 
and more prevalent today, so much 

so in fact that a new group of de- 
vices called “analog switches’ is 
now available — and in integrated 
circuit form. To acquaint the experi- | 
menter with this technique we have 
presented a brief discussion of ana- 

log switching as the first of this 
months topics. 

In fig. 1, we have one of the sim- 
plest configurations of an analog 
switch. When the base of the transis- 
tor is at ground level, it is cut off and 

the input signal has only the resist- 
ance of Rd in series with it. If Rd is 
10K and the output drives a FET or 
other high impedance load, the 
signal passes virtually unattenuated. 
When the base of the transistor is 
positive however, the transistor con- 

ducts effectively short circuiting the 
signal at its collector. The purpose of 
R1 and R2 is to introduce an average 
positive d.c. level to the analog 
signal to allow the transistor to oper- 

ate properly. The output coupling 
capacitor effectively removes the d.c. 
level after switching. One require- 
ment here is that the peak excursions 
of the input signal do not exceed the 
bias voltage. If the bias point is 5 
volts for example, the maximum sig- 
nal that can be properly switched 
will be approximately 10 volts peak- 
to-peak. Also, when the signal is 
blocked, the collector is not exactly 

at zero but at some higher point. 

*5 Melville Lane, Great Neck, NY 11020. 

Maths Notes 
BY IRWIN MATH, WA2NDM 
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Fig. 1—A simple transistor switch that is discussed in the text. 

Therefore, there is some feed through 
with this circuit. 

Fig. 2 shows the use of a diode as 
an analog switch. This circuit acts in 
a similar manner to that of fig. 1. 
When the diode is forward biased (+ 
on the control line) it conducts block- 

ing the signal. When the diode is re- 
verse biased, it is cut off and the 
signal passes. As in the first case, 
care must be taken to not attempt to 
switch levels that are much above the 
control voltage levels or the diode 
will not work properly. Again, there is 
a small residual voltage across the 
diode when it conducts, so isolation 
is not perfect. The circuit of fig. 2 can 
be used up into the u.h.f. region how- 

ever, with appropriate high frequency 

diodes. 
In fig. 3 we have employed a junc- 

tion FET as a switch. When the gate 

of the FET is negative, it is cut off and, 

unlike the first two circuits, no appre- 
ciable signal passes. With the gate 
grounded however, the 100K resistor 

forward biases the FET and it con- 
ducts. Because of the high impedancy 
of this circuit, the gate-to-source ca- 

Ra 
Signal . yl 

input 

Small signal diode suitable for 

frequency range desired 
audio choke 

pacitance unfortunately limits opera- 

tion to a few KHz. 
Most of the shortcomings of these 

methods is solved by the new so- 
called “analog switch’. These devices 
employ bipolar and/or FET elements 
to achieve a switch that comes very 

close to its mechanical counterpart. 

One example of this is the National 
Semiconductor LF16500 quad analog 
switch shown in fig. 4. Note how the 

schematic as given by National is 
virtually a relay type hookup. 

Hookup is the same as you would 

hook up an equivalent relay except 
that a + 15 volt supply (V.. and V..) 
is necessary. Also present is a “‘dis- 
able” input which will turn all switches 

in the package off regardless of their 

individual input signals. The control 
voltage is fully TTL compatible and 
will operate the switch from as little 
as + 2 volts up to the V... supply—2.5 

volts. 
On resistance of the switch is 150 

ohms typically while the isolations of 
the switch in the OFF position is about 
—50 db at 1 MHz and —90 db at 10 
kHz. Crosstalk between switches is 

Signal -—> $9 output 

R.f. or | Current 

limiting 

resistor Drive 

signal 

Fig. 2—A diode switch for analog or r.f. signals. The choke should be selected for the 
frequency range to be used with the circuit. 
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Fig. 4—Schematic of the National LF1650 

analog switch. 

sheets all slated toward the radio 

amateur. There is something in this 
book for just about every amateur and 
no doubt the answer to many home- 
brewer’s problems will be found here. 

Included also are mathematical for- 

mula, LC and R network calculations, 

coilwinding data, antenna calcula- 

tions, filter design, transformer data 

and a host of communications ori- 

ented circuits. 
Other than the fact that the data 

seems to be literally ‘‘packed in” this 
publication, at $4.00, is a handy book 
to have around if you do any signifi- 
cant amount of ‘‘homebrewing’’. Cop- 
ies can be obtained from the ARRL 

at Newington, Connecticut 06111. 

See you next month, Irwin, WA2NDM. 

e 
, paapter 

“Helps @ 
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JAN 
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Fig. 3—A junction FET switch. 

—65 db at 1 MHz and —110 db at 10 
kHz. In addition, analog currents up 

to 20 milliamperes can be handled. 
Devices such as this are available 

from National and other semiconduc- 
tor manufacturers in configurations 
ranging from the simple s.p.s.t. switch 
to d.p.d.t. varieties and multiple switch 

58 e CQ e December, 1976 

elements in one package for use as 
multiplexers, choppers and commuta- 
tors. If you have an interest in this 
type of device, write to National Semi- 

conductor, 2900 Semiconductor Dr., 

Santa Clara, California 95051 and ask 
for analog switch data sheets as well 

as application notes AN-33, AN-38 
and AN-53. 

Our second topic this month, some- 

what different than we have done in 

the past, is a brief review of a new 

well-advertised ARRL publication, The 

ARRL Electronics Data Book. This 
125 page manual is a collection of 
charts, tables standard Radio Ama- 

teur’s Handbook type circuits and 
design notes and manufacturers data 

for i 
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Read how WB6JKW modified his LMD keyboard so he can 
program a single line he wants fo correct or to 
update the next line. 

WOLMD SSTV 
KEYBOARD 
MODIFICATION 

BY ROLPH VAN JINDELT*, WB6JKW 

This article describes a modification to the SSTV 

Keyboard, originally designed by WOLMD. Refer to: 
CQ Magazine September 1974 “An SSTV Key- 
board” by Dr. Robert Suding, W@LMD. 

Quite a few amateurs have constructed the W@L- 
MD keyboard. The distinct sound of keyboard gen- 

erated characters became very familiar on the air. 

As the precise characters are displayed on the 

screen, so are the mistakes in key punching. How 

often does it happen you find a mistake in key 

punching, after you have completed one or several 

lines, or, maybe you have filled the total screen with 

30 characters? So you either have to erase the total 

information and start from the beginning, or, if you 

had punched the total format of 30 characters, start 

from the top and update the information til you get 

past the wrong character(s). This is very time con- 

suming and frustrating. 

With this design modification to the WRITE 

CLOCK of the SSTV keyboard, you have the capa- 

bility of programming a single line, you want to cor- 

rect or update next. Instead of making both, charac- 

ter and line counter, programmable, | have the 

character counter fixed to BCD ‘‘5” (when the pro- 

gram is loaded into memory). That orients the next 

character, you punch, to the beginning of a line. 

This line counter is completely programmable 

though. Thus, you can select any line from 1-5, to 

be edited or undapted next and DO NOT have to 

erase and re-punch the total information. 

Circuit Description 
1C-numbers: IC-16, 1C-18, IC-19, and IC-20 refer 

*17 California St., Arcadia, CA 91006 

to the above mentioned article. 1C-45, 46, and 47 

are added. 

In the original WRITE CLOCK design by W@LMD, 

IC-19, a % 7493 (divide by 6) accomplishes the 

WRITE HORIZONTAL CHARACTER ADDRESS, and 

IC-20, a % 7493 (divide by 5) the VERTICAL CHAR- 

ACTER ADDRESS. These 2 IC’s are replaced by 

74193’s. 

Horizontal Counter 
Since the output of the 74122—IC-16—(30us 

clock), pin 6, sends a negative going pulse and the 

74193 counts on a positive going pulse, an input 

inverter IC-46—(% 7400) is needed, which connects 

to pin 5 of the 74193 (divided by 6)—IC-19. Pin 4 

is connected to +5V. The program lines of the hori- 

zontal counter, pins 15, 1, and 10, are preset to BCD 

Oen( BCD s52e=8171-4) eT nus pInSslosand a1 OLg0uto 

+5V for a ‘‘1” and pin 1 goes to ground for a “9” 
programming. Since the 74193 can count up to 16, 

special gating has to be incorporated to reset the 

counter AFTER BCD “5”. The first gate—IC-47— 

(Y 7400), connected to pin 2 and 6 of the horizontal 

counter, detects BCD ‘‘6’’, when lines 2 and 4 are 

high, and outputs a “0”. The second gate—IC-47— 

(Y% 7400) inverts this signal and resets the counter. 

Pin 14 has to be “‘high” for reset operation. The 3 

input lines of the 7430—IC-18—go to pins 3 and 6 

of IC-19 and pin 6 of IC-20. The output line of the 

7430 remains the same as per original design. 

Vertical Counter 
Again, an inverter—IC-46—(% 7400) is needed to 

change to a positive going input pulse to the verti- 
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7400 FF hook-up 
Preset to BCD ‘’5” 

+5 +5 

ICie from 74122 13 ts 
Pin 6 [| teas )p 

12 30us ICi9 
Horizontal 74193 + 6 

+50 

NOTE: 

SS , 
—O o = Keyswitch 

Fig. 1—Diagram for the SSTV “4 v 
keyboard modifications. ue 

readout 

cal counter—IC-20—. This 74193 has to be reset 

AFTER BCD ‘“‘4’. The first gate—IC-47—(% 7400), 

connected to pin 3 and 6 of the 74193 (divide by 5) 

—|C-20—, detects BCD “5” and outputs of “hf”. The 

second gate—IC-47—(% 7400) inverts this signal 

and resets the counter. The 3 program lines, pins 

15, 1, and 10, are connected to the output of 3 FLIP- 

FLOPS. See Sub-Schematic of FLIP-FLOP connec- 

tions. One FF input line each goes to the common 

RESET KEY SWITCH, pins 5, 13, and 5. The other 

FF input lines, pins 1,9, and 1 each go to a separate 

PROGRAM KEY SWITCH. FF-1—I!C-45—represents 

BCD ‘1’, FF-2—IC-45—represents BCD ‘2’, and 

FF-8—IC-46—represents BCD ‘4’. The load lines 

of both counters, pins 11, are connected together 

through a1 K pull-up resistor to +5V and to a com- 

mon LOAD KEY SWITCH. The BCD 1-2-4 output 

lines of both counters go to the READ/WRITE MUL- 

TIPLEXER, IC-12 and IC-13, and optional DIGITAL 

READ-OUT, as per original design. 

The .01 uf capacitor from pin 15 to ground elimi- 

nates loading spikes on line 1 of IC-20. 

Programming 
SEQUENCE 
1) Punch RESET KEY to clear the 3 memories. 

2) Punch and hold down LOAD KEY, and punch 

PROGRAM KEY for a specific line. Keep in mind, 

when programming for a specific line, to be up- 

dated, the line counter has to be set to the previous 

line. The character counter automatically is set to 

the last character of the programmed line. Then, 
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the next character punched in, will appear as the 

first character of the following line. Thus, if you 

want to update the information of line 2, you pro- 

gram the line counter for line 1. Since output “0” 

of the counters is used as address “l’, the pro- 

gramming is as follows: 

To Update Program Program 

Line Line BCD 

1 5 4 

2 1 ) 
3 2 1 

4 3 2 
S 4 3 

EXAMPLE 1 
The full format of 30 characters is punched in and 

displayed on the SSTV Monitor. Now you discover 
- a mistake on line 4. You then punch the RESET 

KEY, punch and hold down the LOAD KEY and 

punch the PROGRAM KEY, BCD “2”, and update 

the information for line 4 only, thus correcting the 

mistake(s). 

EXAMPLE 2 
Let us say you have the following information 

punched in and displayed on the SSTV Monitor: 

HELLO 
CALL SIGN 

DE 
CALL SIGN 

NAME 

(Continued on page 84) 
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Everybody knows that when your trans- 

mitter is talking 50 ohms and your an- 

tenna only wants to listen to 30 ohms, 

nothing much gets through. 

Least of all you. 

But now you can get your antenna 

and your transmitter speaking the same 

language and keep it that way with the 

flip of a switch with our new Model 

MMBX impedance matcher. 

Just mount the MMBX with four No. 6 

screws near the antenna, connect the 

coax and you're ready to match trans- 

mitter impedance to antenna impedance 

at ratios from 1:1 to 1:.06 in seven 

switch-selected increments of 50, 38, 28, 

19,12, 7 or 3 ohms. 

And if your antenna impedance is 

higher than your transmitter impedance, 

just reverse the coax connections and 

you've got a step-up matcher with the 

same Capability. 

The new MMBX will handle up to 500 

watts Of RF power with ease on frequen- 

cies from 3 to 30 MHz. And it works great 

on either fixed or mobile rigs. 

If your transmitter doesn't come 

across to your antenna, how are you 

going to get through to anybody? Solve 

the problem with an MMBX today. Here’s 

a message that’s loud and clear: Only 

$23.95. Use your Swan credit card. 

Applications at your dealer or write: 

'S) SW iN, 
ELECTRONICS 
A subsidiary of Cubic Corporation 

305 Airport Road, Oceanside, CA 92054 

(714) 757-7525 

(Price FOB Oceanside, CA) 

NEW SWAN MMBX 
IMPEDANCE MATCHER. 

It keeps your transmitter and your 
antenna'¢ 

‘ 
n speaking rms fora song. 



In Part I of this two part series Gary Price 

explains the whys and wherefores of those 

fascinating metal parts we’ve seen and pondered. 

WAVEGUIDES—Part I 

BY GARY H. PRICE,* W6IRA 

Introduction 

Ban electromagnetic wave launched into space 

tends to spread in all directions if it is not confined. 

For some purposes, such as broadcast transmis- 

sion, this tendency is useful. It is as often detri- 

mental; the signal amplitude is necessarily reduced 

as the wave energy is spread through a larger and 

larger volume. In the transmission of a signal be- 

tween specific points, such as from transmitter to 

antenna, we attempt to guide the wave along some 

structure and thereby minimize the loss of power 

delivered to the load. This guidance is normally 

provided at low frequencies by some form of trans- 

mission line, the operation of which is not neces- 

sarily obvious. At higher frequencies our approach 

is less subtle; we simply enclose the wave in a 

waveguide. 

Waveguide construction is familiar to most of us, 

but their electromagnetic characteristics are often 

much less so. Why do their dimensions have to be 

the order of the wavelength for them to work? Or 

do they? Perhaps surprisingly to some, they do not, 

at least not in all cases; transmission lines are really 

no more than a special type of waveguide. Under- 

standing why a transmission line can be small 

compared to a wavelength and work, but a hollow 

pipe cannat, is not especially difficult. However the 

governing principles are rarely discussed in non- 

specialized publications. This neglect is unfortun- 

ate. Waveguides are not that complex; indeed, they 

*733 Blue Sage Drive, Sunnyvale, CA 94086 
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Fig. 1—Wave path in parallel-plate waveguide. 
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demonstrate many properties of electromagnetic 

waves with fewer complications than are met in 

most situations. The concepts naturally used to 

describe fields in waveguides also have wider ap- 

plication than is generally appreciated. We shall 

see below just how far a few simple concepts can 

go toward explaining their behavior. 

A Simple Example 
First, consider a very simple waveguide, two 

parallel metal plates. An electromagnetic wave can 

propagate along between these plates by reflect- 

ing from each of them alternately in turn, as is 

shown in fig. 1. Consider the wave propagating 

along the path shown in fig. 1 after reflection at A. 
Following one further reflection from each wall, at 

B and at C, the wave is again going in its initial 

direction. The resultant field between the plates 

can be thought of as being built up by the sum of 

the initial wave, that produced by its reflection from 

the first wall, that produced by the reflection of 

this wave from the opposite wall, and so on. 

Of course, in adding these waves attention must 

be paid to their phases. At a given instant in time, 

the amplitude of the field along the wave path 

varies sinusoidally with a period equal to the wave- 

length. This variation is normally measured as a 

phase angle, one complete revolution, or 360°, 

equalling one wavelength. We can define a wave- 

front as those points at which the wave has the 

same phase at some instant in time. Thus, the wave- 

fronts are planes perpendicular to the wave path, 

as illustrated by W, and W, in fig. 1. 

If the difference between the direct (PQ) and the 

reflected (PBCR) path lengths to the wavefront W, 

in fig. 1 is an integral number (0, 1, 2, and so on) 

of wavelengths, all the different multiply reflected 
waves add in phase, and the wave can propagate 

along the guide indefinitely without self-cancella- | 



tion. This condition defines a waveguide ‘mode.’ 
The different modes can be characterized by the 
number of extra wavelengths in the reflected path. 
When this condition is not satisfied, on the other 

hand, the phase of the wave arriving at wavefront 
W, along the direct path segment PQ is not the 
same as that arriving along the reflected path seg- 
ment PBCR, and the two waves will not add com- 
pletely constructively. When all the different multi- 
ply-reflected waves are considered, the net result 

is that they cancel each other. Thus, the wave can- 
not propagate effectively along the waveguide 
under these circumstances. 

The wave path also reflects at a distinct angle 
to the walls for each mode. This angle, denotede< 
in fig. 1, can be found with the aid of some simple 
geometry. If the wavefront W, is drawn as shown in 
fig. 1, so that it intersects the extended path seg- 
ment PQ directly above the reflection point C, then 
the segment BQ of the extended path has the same 
length as the segment BC of the reflected path. 
Thus, the difference in lengths of the two paths is 
just the length of segment CR of the reflected path 
in fig. 1. Now the angles< of the wave path relative 

to the walls is also the angle of wavefront W, 

relative to the vertical line CQ, and the sine of this 
angle is just the ratio CR/CQ. But CQ is twice the 

distance a between the walls of the waveguide, and 

we have required CR to be an integral number of 

wavelengths for a mode to exist. Thus, if we denote 

the wavelength by ~ , we have 

MeO a et eee 1) 

Since the sine of an angle cannot exceed one, 

we can see from Eq. (1) that, except for n = O, 

there is a maximum wavelength that can propagate 

along the guide. As this maximum is approached, 

the angle ~ approaches 90°, and the wave reflects 

back and forth across the guide more and more 

frequently in its progress along it until, at the max- 

imum wavelength, the wave simply reflects back 

and forth without making any progress at all. This 

behavior is called the waveguide ‘cutoff.’ As we 

shall see below, it is just whether or not such a cut- 

off exists for all modes of a guide that distinguishes 

the conventional waveguide used at high frequen- 

cies from the transmission line used at lower fre- 
quencies. 

Itc< is set equal to 90° in Eq. (1), we find that the 

cutoff wavelength A .. is given by 

nee 
ae ihe (2A) 

or 

Jee 2B ee (2B) 
Thus, the higher the mode number n, the shorter 
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Fig. 2—Field pattern across guide. 

the cutoff wave length A ., or, equivalently, the 

higher the cutoff frequency. More than one mode 

in a waveguide normally is an undesirable compli- 

cation, and practical waveguides are usually, al- 

though not always, constructed with dimensions 

such that all modes except the lowest are cutoff in 

the frequency range for which the waveguide is 

designed. 

If the waveguide walls are perfectly conducting, 

the wave propagates along the guide without at- 

tenuation so long as the frequency is above the cut- 

off value. However, if the walls have only finite con- 

ductivity (as is always the case practically), the 

wave is gradually attenuated as it progresses. The 

waveguide attenuation characteristics are often dis- 

cussed in terms of the currents that flow in the 

walls. A finite conductivity implies ohmic losses that 

can be directly calculated in terms of these cur- 

rents, which are confined near the reflecting sur- 

faces of the wall for metallic walls at typical wave- 

guide frequencies. 

The losses in a parallel-plate waveguide can be 

more simply described in terms of the repeated re- 

flection of the wave from the walls. If the walls are 

not perfectly reflecting, the amplitude of the re- 

flected wave is slightly less than that of the inci- 

dent wave, and the attenuation rate is just the prod- 

uct of the amplitude loss in each reflection and the 

number of reflections made in going a unit distance 

along the guide. The energy lost from the wave in| 

each reflection propagates into the wall as a ‘pene- 

trating’ wave; in a metallic wall this wave is rapidly | 
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_ depends on the free-space wavelength A , 
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Fig. 83—TEo,2 electric field in rectangular waveguide. 

attenuated. The conduction currents produced by 

the electric field of the penetrating wave are just 

the wall currents, and the ohmic losses which ac- 

company such currents result in the penetrating- 

wave energy being absorbed by the wall. However, 

the disposition of the energy of the penetrating 

wave is only incidentally related to the waveguide 

characteristics; the energy would be just as much 

lost to the waveguide mode even if the penetrat- 

ing wave propagated without attenuation. Optical 

dielectric waveguides and microwave atmospheric 

ducts are examples of guided-wave structures, for 

which there can be modal attenuation with little 

absorption of the penetrating wave. 

Another property of a waveguide field which is 

of practical interest is its pattern in the guide. The 

variation of field strength across the guide deter- 

mines the nature of probes that will couple into it 

effectively, while the phase variation of the field 

along the guide determines the wavelength in the 

guide, and thus the proper length of matching stubs 

and the like. 

The wavelength along the guide is just the dis- 

tance between the intersections with one of the 

| guide walls of two wavefronts that are one cycle 

| apart. If we look at fig. 1, we see that as the angle 

o< at which the wave path reflects from the guide 

walls increases for a wave approaching cutoff, the 

| wavefronts tend to become parallel to the walls, and 

the guide wavelength must increase. The ratio of 

the wavelength along the wave path to that along 

the guide is just the cosine of the wave-path angle 

o. Thus, the wavelength along the guide, Ag, is 

_longer than the free-space wavelength along the 

| wave path by just the factor 1/cosx< : 

Ag = Cos : 

If we refer back to Eq. (1), we see that >< also 

so that 

A, is not simply proportional to 2 . When this de- 

pendence of & upon A is made explicit in Eq. (3); 

we find 
A 

toad eal a)? 
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Eq. (4) shows that A, becomes infinite as A ap- 

proaches 2a/n = Xz, the cutoff wavelength. 

Across the guide, the wave forms an integral 

number of half cycles between the guide walls. To 

show this, we recall that the segment of the wave 

path CR in fig. 1 between the reflection point C and 

the wavefront W, contains an integral number of 

wavelengths. But the wavefront W, crosses the per- 

pendicular to the guide wall that passes through C, 

CQ, exactly two guide widths above C, at Q. Thus, 

CQ must also contain an integral number of full 

cycles, and the guide an integral number of half 

cycles, as shown in fig. 2. We can determine the 

mode order, n, by counting the number of half 

cycles between the walls. 

This result is scarcely a coincidence. We as- 

sumed that the guide walls were perfectly conduct- 

ing; a consequence of this assumption is that any 

component of the electric field parallel to the walls 

must be zero at the walls. If this condition is satis- 

fied at one wall, it can be satisfied at the other one 

as well only if the two walls are an exact number of 

half cycles apart. A similar condition holds for the 

magnetic field; for perfectly conducting walls, the 

component of this field perpendicular to the walls 

must be zero at their surfaces. 

Rectangular Guide 
A parallel-plate waveguide is nota realistic model 

for most actual waveguides (an exception is dis- 

cussed in the last section), but it demonstrates the 

principles that govern propagation in all wave- 

guides. Consider, for example, the conventional 

rectangular waveguide. The wave path, bouncing 

as it does off both pairs of walls, is a bit hard to 

visualize, but the field pattern across the guide is 

readily determined. As before, for perfectly con- 

ducting walls the electric field parallel to any wall 

must be zero at that wall, and this condition can be 

satisfied only if the field pattern across the guide 

from one wall to the other contains exactly an in- 

tegral number of half cycles. Each mode in the 

rectangular waveguide is therefore characterized 

by a pair of numbers, which give the number of half 

cycles in the field pattern across the guide between 

the two pairs of walls, rather than by the single 

number that suffices for the parallel-plate guide. 

This number pair forms the basis of the standard 

notation for identifying the modes. 

To describe a mode uniquely, it is also necessary 

to define the wave polarization. Waves propagating 

in free space are conventionally referred to as 

vertically or horizontally polarized, as determined 

by the antenna used to radiate them. This termi- 

nology describes the orientation of the electric field 

in the wave relative to the ground. An analogous 

pair of polarizations exists in a waveguide, but the 

names used to describe them are somewhat differ- 

ent. The horizontally polarized free-space wave 



would be called a transverse-electric (abbreviated 
TE) wave in waveguide terminology because its 
electric field is perpendicular to the direction of 
propagation of the wave. The vertically polarized 
wave would be called a transverse-magnetic (ab- 
breviated TM) wave because its magnetic field is 
perpendicular to the direction of propagation. 

The term transverse-magnetic is more accurate 
than is the term vertically-polarized even for a free- 
space wave; the electric field is strictly vertical for 
this wave only if it is traveling exactly parallel to 
the ground. Otherwise the electric field has a hori- 
zontal component pointing along the direction of 
propagation. The magnetic field of this wave, on 
the other hand, is oriented just as is the electric 
field of a horizontally polarized wave, that is, hori- 
zontal and perpendicular to the direction of propa- 
gation. 

In a rectangular waveguide, the terms horizontal 

and vertical are not very helpful in any event since 

turning the guide on its side would change one into 

the other. The terms transverse-electric and trans- 

verse-magnetic, on the other hand, retain their 
meaning. In a transverse-electric mode the electric 

field is perpendicular to the guide direction, while 

the magnetic field has a component along it. Con- 

versely, in a transverse-magnetic mode the mag- 

netic field is perpendicular to the guide direction, 

while the electric field has a component along it. 

Each polarization has a full set of modes, char- 

acterized by the number of half cycles in the wave 

pattern in each direction across the guide. We can 

uniquely identify each mode by giving its polariza- 

tion and the half-cycle indices, which are conven- 

tionally written as a pair of subscripts to the polar- 

ization initials. Thus, a TM,,; mode has transverse- 

magnetic polarization and a one-half-cycle field 

pattern between both pairs of walls, while a TE,,» 

mode has a transverse-electric polarization, a con- 

stant field pattern between one pair of guide walls 

and a two-half-cycle pattern between the other pair 

of walls. Since any electric-field component parallel 

to the walls must vanish, the two-half-cycle pattern 

must occur between the walls to which the electric 

field is parallel. This field pattern is illustrated in 

fig. 3. The intensity of the electric field is indicated 

by the spacing of the electric-field lines—the closer 

the lines, the stronger the field. 

A transverse-magnetic mode of the form TMon 

Cannot exist in a rectangular waveguide with con- 

ducting walls. Our knowledge of the field patterns 

implied by the mode indices can quickly show us 

why. The fields of such a mode would be constant 

across the guide between one pair of walls. As we 

noted earlier, the boundary condition for the elec- 

tric field at a conducting wall is that its component 

parallel to the wall must be zero. But the TM mode 

has an electric-field component along the guide, 

and this component must be zero everywhere in 

g9 
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order for it to be zero at the walls between which 

it does not vary. Thus, any such mode necessarily 

has zero amplitude. 

A similar argument applied to the TE modes in- 

dicates that one of the indices must be different 

from zero, but both need not be. We now know why 

conventional waveguides must have at least one 

dimension similar in size to the wavelength of the 

field they confine—the field must vary across the 

guide in at least one direction, which it can do only 

as rapidly as its wavelength allows, for it to satisfy 

the boundary conditions at the guide walls. 

The cutoff characteristics of the rectangular 

waveguide can be determined from the condition 

that the wave path reflected from the walls be an 

integral number of wavelengths longer than the 

direct path to a wavefront, just as was done for the 

parallel-plate waveguide. Although the course of 

the wave path is more difficult to visualize in three 

dimensions than it is in two, the cutoff condition is 

readily determined with the help of a little algebra 

and our knowledge of the field behavior at cutoff. 

Namely, we can find the cutoff wavelength by not- 

ing when the wavelength along the guide become 

infinite. In part two we shall see just how this is 

done and examine a number of other interesting 

properties of waveguides. 

(to be Continued) 
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Take a look at something you cannot see, may not 

be there, or be something else entirely. 

A PROBE INTO 

RADIATION 

BY IRVING M. GOTTLIEB,* W6HDM 

A cordial invitation is extended to the interested 

_ reader to accompany the author as he ponders the 

| mysteries of radiation and propagation of electro- 

_ magnetic waves. At the outset, let it be understood 
| that the usual descriptions of new antenna-con- 

| *931 Olive, Menlo Park, CA 94025. 

_ Fig. 1—The ‘Pointing Vector’—tomorrow’s fad in an- | 
_ tenna styles? This technological lampoonery drives home | 

the fact that antenna progress predicted upon present 
radiation and propagation theory will primarily comprise 
differing arrangements of familiar geometric elements. 
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figurations purported to exhibit umpteen db gain 

over a real, or ficticious, reference radiator, will be 

conspicious by their absence. Nor will the world be 

any poorer for it—as with women’s hats, antennas 

evolve with a relentless momentum, suggestive of 

an intrinsic law of nature. In both instances, a “new 

model’ seemingly qualifies as fashionable if it com- 

prises a hitherto untried permutation of old ele- 

ments. It is easy enough to anticipate that to- 

morrow’s antennas will involve novel arrangements 

of dipoles, directors, reflectors, 

planes, and feed techniques. Whatever will be the 

appearance of those sophisticated clothes-lines, 

the underlying essence will be a strong dependency 

on geometrical dimensions. (Momentary intermis- 

sion for under-the-breath mutterings of “natur- 

ally!) A possible (?) conglomeration is depicted in 

fig. 1. In any event, such is likely to be the general 

trend, unless, this article stimulates fruitful. investi- 

gation into other domains of radiation phenomena. 

li should also be understood that there will be no 

concerted attempt to diminish the integrity of 

present antenna theory. For, it is obvious that we 
do have a “‘handle” on the subject. Most theorists 

are reasonably happy with extant concepts. And, 

the needs of both engineers and hobbyists are 

served in a practical way. The only drawback is that 

much of what we identify as science tends to 

describe, rather than explain. This being the case, 

a different way of viewing things can lead to profit- 

able insights without toppling the basic framework 

of prevailing notions. We might even stumble upon 

a better way of skinning that proverbial cat. If, in 

the process, we find ourselves impelled to revise 

our previous ideas about what makes the cat tick— 

well, so be it! 

loops, ground- | 



90° 

RF cycle 135° 
Near 180° 

0 0 0 

Fig. 2—The prevailing concept of the radiation mecha- 
nism. Electric lines of force are seen to peel off much 
like the outer skin of an onion. (A) The peak of a cycle 

—the ends of the dipole bear opposite charges (90°) 
(B) An eighth-period later in the cycle (135°). (C) Very 
close to polarity reversal (near 180°). (D) Approximately 

A more relevant analogy to our objectives than 

the cat, is the wheel. We all have heard cliches 

about re-inventing, or improving the shape, of the 

wheel. As wonderful as the wheel must have ap- 

peared to its original implementer, he surely real- 

ized that nature had conspicuously by-passed this 

technique when she endowed her: creatures with 

the power of locomotion. Today, much develop- 

mental effort is being expended on the air-blast 

vehicle, which supports itself on a cushion of air. 

Such vehicles skip nimbly over the terrain with no 

need for roads or freeways. Although next year’s 

marvels from Detroit may not sport such a mode of 

locomotion, it does not dim one’s awareness of 

alternatives to the wheel when the objective is 

locomotion. When the objective is radiation, do we 

dare contemplate antenna alternatives? (Remem- 

ber, mere re-arrangement of elements will not qual- 

ify your prophetic or speculative efforts.) 

It is probably easier to imagine alternatives for 

the wheel than for the basic antennas that we are 

more-or-less familiar with. It is tantalizing that, 

despite an extensive arsenal of mathematical 

“tools,” and much know-how about roof-top ap- 

plications, the actual mechanism of radiation retains 

an elusive aspect. A popular description of this 

strange phenomenon is approximately as shown in 

fig. 2. The radiating source is a center-fed vertical 

conductor, which we recognize as a dipole. It is 

not necessary to assume that its length comprises 

two quarter-wave elements, as is often the case in 

practice. (Analytical procedures usually deal with 

a “short” dipole—one often implied to be of infin- | 
itessimal length.) Lines of electric force are, by | 

mutual repulsion, crowded away from the antenna. 

The outermost lines then experience increasing dif- 

ficulty in maintaining their terminations on the oscii- 

0 \ ] 
225° 

(D) 

another eighth of a period later (approx. 225°). In an- 
other eighth of a period, the condition depicted in (A) 
will occur again, but with the polarity of the charges 

reversed. (270° not shown.) And, a quarter of a cycle 
later, radiation will “peel” off as in (C), but with the 
direction of the electric field reversed. (360° not shown.) 

lating charges on the dipole. According to this 

“model,” a portion of the electric field surrounding 

the antenna becomes forcibly detached from it be- 

cause of its inability to remain in step with the 

oscillating charges. Once detached, the electric 

lines of force representing the freed field close upon 

themselves, and sally forth as a propagating wave 

with a free-space velocity of nearly 3 x 108 meters 

per second. 

For the sake of simplicity, only the electric field 

has been considered in the act. The magnetic field 

is involved in an analagous way—the ‘“‘peeling-off” 

behaviour also pertains to it. It is, indeed, axiomic, 

that the electric and magnetic fields always have 

interdependent existences. Not only are their exis- 

tences mutual, but the very propagation of the 

electromagnetic wave is predicated upon the sup- 

position that one type of field begets the other. 

H-field 

E-field 

Fig. 3—Three dimensional view of a propagating electro- 
magnetic wave. As shown, the electric field, E, oscillates 
along the Y axis; the magnetic field, H, oscillates along 
the Z axis. (This is ordinarily called vertical polarization.) 
As propagation occurs, there is repetitive generation of 
one type of field by the other. Speed of propagation in 
free space is approximately 3 « 108 meters per second, 

or 180,000 miles per second. As shown, propagation is 
to the right, along the X axis. 
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Fig. 4—A_ strictly non-textbook view of transformer 

action. The time-varying electric field accompanies, or 

is ‘generated by’’ the time varying magnetic field of the 

solenoid. This electric field has a spatial existence 

whether or not the secondary “winding” (shown in 

dotted lines) is in Biose physical proximity to the sole- 

noid. The secondary can be thought of as a monitor or 

detector of the electric field. (current is available from 

the secondary because the free electrons within the 

copper respond to the gradient, or pressure along the 

electric-field lines of force.) Thus an emf is developed 

across the ends of the secondary turn. 

Thus, a time-varying electric field “generates” a 

time-varying magnetic field. Then the time-varying 

magnetic field generates, or begets, a new time- 

varying electric field. The process repeats itself 

over and over. Each generated, or “‘begotten”’ field 

is positionally advanced in the direction of propa- 

gation because time is required for the generation 

process. Fig. 3 shows a three-dimensional view ofa 

vertically-polarized electromagnetic wave. (The po- 

larization corresponds to the spatial orientation of 
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Fig. 5—A strictly non-classroom view of antenna action. 

Three zones of action are shown. These correspond to 
behavior defined by mathematics and confirmed by ex- 
perimental evidence. What is lacking is a satisfying 

explanation of why and how the energy invested in the 
oscillating charges which go up and down the dipole 
elements, ultimately propagate into space. The dual 
arrows in the near region symbolize electromagnetic 

energy which is cyclically stored in the space close to 
the antenna, and returned to the antenna. For simplicity 

of presentation, the identical situation, prevailing to the 

left of the antenna, is not shown. 
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of the electric field.) In this drawing, one thinks of 

a cycle of magnetic field as having been brought | - 

into existence by a previous cycle of electric field, 

and vice-versa. 

The three parameters describing the electromag- 

netic wave of fig. 3 maintain an orthogonal relation- 

ship, that is, the electric field, the magnetic field, 

and the line of travel are mutually perpendicular to 

one another. And, regardless what you would report 

if you were riding on such a wave, relativity informs 

us that any entity traveling with the speed of light 

is observed as if its length along the direction of 

travel is shortened to zero. This complies with all 

experimental evidence that such waves appear to 

behave as transverse, rather than longitudinal un- 

dulations, such as sound waves. 

Encyclopedic volumes have been written on the 

behaviour of electromagnetic waves; the subject 

turns out to be a ‘natural’ for mathematicians. In 

our effort to acquire insights into radiation and 

propagation of these waves, we will make use of 

the homely simile, the analogy, and the “model”. 

Let us, for example, contemplate the basic action 

in a simple transformer. It often serves our practical 

needs to refer to a current induced in the secondary 

winding. More accurately, we should, of course, 

think of the current as being available as a con- 

sequence of an emf developed in the secondary. 

If this seems nitpickingly trite, it will vindicatively 

serve as a bridge to the next idea, (See Fig. 4)—one 

which is not commonly found in texts on transform- 

ers. Whether or not the secondary winding is phys- 

ically present, there is a time-varying electric field 

in the space surrounding the primary winding, or 

the core. This electric field is generated in space by 

the time-varying magnetic field, which in turn, owes 

its existence to accelerated charges, that is, the 

sinusoidally-changing primary current. Therefore, 

the secondary winding may be thought of as an 

electric-field detector. It merely “reports” the exis- 

tence of the aforementioned electric-field. Of course, 

if the secondary winding has “‘n’” number of turns, 

we get this report cumutatively-added n times. Cur- 

rent is available because of the tremendous number 

of free electrons contained within copper wire. 

Summing up, a time-varying magnetic field gener- 

ates a time-varying electric field in “space”. The 

charges within the copper-wire secondary con- 

tinually redistribute themselves under compulsion 

of this ‘electrified space’, or field. We see that the 

electromagnetic field for a transformer bears some 

resemblance to the electromagnetic wave. In the 

transformer, however, the spatial fields grow and 

collapse in the vicinity of the transformer only— 

there is virtually no radiation. (at least in low-fre- 

quency transformers.) 

Yet another view of the secondary winding would 

be as a receiving antenna. Even though propaga- 

tion of fields does not come from a remotely-located 



source, this concept is not at all far-fetched. For, 
as pointed out, an electric field is there to be mon- 
itored whether or not the secondary winding is in 
place. And, whether you call the monitoring pro- 
vision a winding, or an antenna, derives from tra- 
ditional usage. In our quest for the different view- 
point, it will do us no harm to consider the seman- 
tics of tradition as purely arbitrary. This digression 
from the r.f. scene has been for the purpose of 
emphasizing that electrical effects commonly as- 
sociated with conductive materials can actually be 
manifestations of fields in space. This does not 
bother the mathematician—to him, neither the elec- 
tric nor the magnetic field require any “material” 
support. The concept does, however, prove bother- 
some to a school of theorists who find the ordinary 
notion of space, as an idealized vacuum, suspect. 

Long before we qualified as amateurs, some of 
us experienced mental-reservations with regard to 
the concept of spatial energy-storage. For example, 
a vacuum capacitor stores electric energy, as does 

a capacitor with some material, say mylar, as the 

dielectric. Now, mylar has a relative dielectric- 

constant of approximately two. This implies that a 

vacuum capacitor would have its capacitance 

doubled if its interplate material were mylar, rather 
than “nothingness.” In other words, the relative 

dielectric-constant of vacuum is unity—it provides 

Capacitance and stores energy as if it were a “‘sub- 

stance” with a relative dielectric-constant of one. 

This bothers the mathematician, with his ‘‘field”’ 

concepts, not one bit, but we find ourselves 

prompted to make the hypothetical wager that if it 

were not otherwise known, many a deep-thinking 

theoretician would “‘intuitively” guess that a vacuum 

should behave as if its dielectric constant were zero 

—this would harmonize with the very definition of 

empty space. The fact that vacuum functions as a 

dielectric in capacitors, stores electric energy, and 

serves as a “medium” for the propagation of elec- 

tromagnetic waves cannot be ascribed to the im- 

perfectness of man-made vacuums. For then, we 

should expect to see the capacitance of a vacuum 

Capacitor decrease as the vacuum is made better. 

There is no evidence of this. Yet, life would have 

One less imponderable if vacuum capacitors could 

not be! 
Admittedly, the quandary exists only in the minds 

of those, who, like your author, require some kind 

of imagery to lend viability to those cold and lifeless 

equations. For those of us cursed with such mental 

apparatus, the conjecture that true emptiness some- 

how differs from even a perfect vacuum, or from 

“free” space, is not easy to put aside. Adding to 

our torment, we can only flounder in response to 

such a “‘childish’” question as ‘“‘what, then, is “true 

emptiness,’ and where does one find it? 

A similar situation prevails for the storage of 

magnetic energy. In a simple solenoid with an air 

= Burst of oscillatory energy, or 

“quanta” of electromagnetic 

radiation. 

Fig. 6—The atom—nature’s transmitter-antenna system. 
In the simple hydrogen atom shown, the solitary electron 
can occupy any of several orbits, such as those desig- 
nated as 1, 2, 3. More energy is associated with large 

electronic orbits than with small ones. If, say because 
of electric fields introduced from the external environ- 
ment of the atom, the electron “jumps” to a smaller 
orbit, it releases its surplus energy. This released energy 
is conveniently represented as being carried by photons. 

“core,” the relative permeability is very, very close 

to unity, which actually is prescribed for a vacuum. 

Various materials, particularly those displaying fer- 

romagnetic properties, have relative permeabilities 

many times that of the ‘reference material’— 

vacuum. Summing up, free space behaves as ‘‘mat- 

ter’ possessing a relative magnetic-permeability 

of one, as well as a relative dielectric-constant of 

one. The fact that space, or something associated 

with it, can store electric and magnetic energy 

leads to interesting models for accommodating the 

propagation of electromagnetic waves. There is, of 

course, no denying that these models often reflect 

the biases and insecurities of those who derive dis- 

pleasure from the ability of ‘‘nothingness” to mani- 

fest itself as energetic “‘somethingness.”’ 

Those who harbor such mental reservations about 

the alleged “emptiness” of space and about self- 

sustaining qualities of force fields may be said to 

be throwbacks to previous generations of thinkers, 

especially, those who contended with the problems 

ee 2 — = )— 
Coaxial cable Two wire “ribbon” such as 

TV lead in. 

,/L/C ohms /L/C ohms [E L L E 

Characteristic impedance =,/L/C ohms 

ak 
Speed of propagation in pass-band =,/LC ohm meters/sec. 

Fig. 7—Basic low-pass networks. The coaxial cable, the 
TV lead-in, and the “lumped” circuit of inductors and 
capacitors can all be made to yield similar behavior. An 
objection to the use of the low-pass transmission line 

as a “model” for space propagation of radio waves is 

that this network will transmit a steady d.c. signal. 

(Continued on page 871) 
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"ET he CQ Worldwide C.W. Contest 
on November 27 and 28 made that 
the biggest month of the year for the 
c.w. DXer, as this contest attracts a 
truly worldwide following of c.w. DX 
enthusiasts. The greatest concentra- 

tion of rare, semi-rare and just plain 
DX stations of 1976 were operating 
from 0000 GMT Saturday night the 
27th until 2400 GMT Sunday night, 
the 28th and their QSL Managers will 
be prepared to see that your contact 
is confirmed. For complete contest 

rules see page 47 of the August, 
1976 issue of CQ. 

An important feature of the CQ 
contests each year are the special, 

weekend DXpeditions to rare and 
semi-rare countries. These have be- 
come so prevalent in recent years 

that a new term, ‘‘Contestpedition,”’ 

has been coined to describe them. At 
our early presstime it is too soon to 
give you a complete roster of all 
Contestpeditions proposed for the 

1977 contests. Therefore, it is im- 
portant that you consult one of the 
regular DX bulletins which publish 

the latest information on a short term 
basis. Many of these bulletins appear 

*P.O. Box 205, Winter Haven, FL 33880. 

Bill Braithwaite, W4NML, earned C.W.- 

Phone WAZ #3989 as WA3SWI. Bill’s new 

QTH is in Falls Church, Virginia. 
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JOHN A. ATTAWAY, K4IIF, ON 

The WAZ Program 

S.S.B. WAZ 

NSSS8heee ROR, 1339....SM3DSP 

C.W.—Phone WAZ 

4000....W5RTX 4006....G3JTO 
4001....W8BDO 4007....HA5KKN 
4002....K5FKD 4008....YO3QK 

4003....WB8ABN 4009....11SBU 
4004....JA2BUR 4010....I30BO 

4005....K7INE 

Phone WAZ 

521....JAIWTI 

The complete rules for all WAZ awards are found 
in the May, 1976 issue of CQ. Application blanks 
and reprints of the rules may be obtained by send- 
ing a business-size, self-addressed, stamped enve- 
lope to the DX Editor, P.O. Box 205, Winter Haven, 
FL 33880. 

weekly and are invaluable to the 
DXer building up his score. Names 
and addresses for the bulletins we 

receive are as follows: West Coast 

DX Bulletin, 77 Coleman Drive, San 

Rafael, CA 94901; the Long Island 

DX Association Bulletin, P.O. Box 

222, Levittown, NY 11756; DxXer's 

Magazine, P.O. Drawer DX, Cordova, 

SC 29039; DX’-Press, Jan van Gel- 

derdreff 11, Voorschoten 2260, Neth- 

erlands; DX News-Sheet, 62 Belmore 

Road, Norwich NR7 OPU, England; 

The CQ DX Awards Program 

S.S.B. C.W. 
450. ...WA6FZI 225....WA3SWI 
451....16FLD 226....ZD8TM 
452....HA7PQ VUEH ES, ove PAC] 

453....WA4DZZ 
454....G3TJW 

455....WA2GEZ 

S.S.B. Endorsements 
S20 ev elite 275....WB4SIJ 
310....FORM 250....G3TJW 
S10nalORED 250....16FLD 
lOlcs o ol MOSS 200....G3TJW 
310....K9WEH 200....16FLD 
310....W6YMV 200....IGMBX 
300....G3TJW 200....W6MFC 
300....16FLD 150....G3TJW 
275....G3TJW 150 saan lOneD 

OT Sa Of eD 

C.W. Endorsement 
ON4QX....310 

Complete rules and application forms for the CQ 
DX Awards program can be obtained by sending 
a business size, No. 10, envelope, self-addressed 
and stamped to: ‘‘CQ DX Awards’, 5632 47th 
Avenue S.W., Seattle, Washington 98136. 

and Long Skip, P.O. Box 717, Station 

Q, Toronto, Ontario M4T 2N7. 
Also very helpful are the DX- 

oriented club newsletters such as 
the Department of State Amateur 
Radio Club letter, the Totem Tabloid 
published by the Western Washing- 
ton DX Club, The DXer published by 
the Northern California DX Club, and 
the North Florida DX Association 

News. 
Another important aid to the DX 

and Contest operator is Mail-A-Prop, 
a detailed, up-to-the-minute forecast 

of propagation conditions for each 
band for each time period. This ser- 
vice is published by CQ’s interna- 
tionally famous Propagation Editor, 
Mr. George Jacobs, W3ASK. For sub- 
scription information write to George 
c/o P.O. Box 86, Northport, NY 11768. 

Getting Those Rare Zones 

During The Contest 
Zones 18, 19 and 23 are very hard 

to work from North America, but 
there will be several stations active 
from these zones during the contest 
and if propagation conditions are | 
reasonable you should get a chance 
to add them to your already worked 
list for regular WAZ or the Single 

reid frismishi | 
Ve | 

amateur-radio-station 

| Peter Berger, DL3RQ, of Seubersdorf, Ba- 

| varia, 75 miles north of Munich, made WAZ 

in 1% years with his Drake line barefoot 
to a 2-element quad. His 15 year old son 

_ holds the call DF2RQ. The above photo 

| 

| 

was taken in Hohenfels, Bavaria at the U.S. 

training area during friendship week 1976. 
The rig was set up behind a big beer tent | 

in the meadow. 
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The 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 count. 

Mixe 
W4LRN 1625 YU1BCD ..1182 K4KQB .... 960 WA6JVD ... 875 K2ZRO .... 782 WA6MWG ..1453 W8ROC ...1181 K2AAC 963, SDLTCE sae 872 YU4EBL ... 782 
FORM ...... 1368 WB4KZG ...1180 K6ZDL 957 WA4BYU 859 JATAG 765 
W2NUT 1333. WA2EAH ...1150 W4IC ..... 950 WA1JMP ... 857. K8UDJ 750 
VE3GCO ...1300 PAQSNG ...1146 I6SF ...... 946 G3DO ..... 849 CTILN 749 
ON4QX 1268 WA6GLD 1125 DL1MD 940 WASCPX 844 WA5LOB 749 
W3PVZ 1275 WAS5VDH 1085 WSAUB 929 WAGSKDI 824 PY4AP 735 
WSDWQ ...1253 W3GJY 1052 WB4SIJ 1020 W6NJU 811 KGBLT 733 
W4CRW_ ...1251 K6SDR 1037  W®SFU 908 W9WHM 811 K7NHG 719 
WB2FMK ..1240 W9FD ..... 1035 SM7TV 905  W9ZTD 807 WAGEPQ ... 713 
W4WSF 1235 WélSQ 1028 WA6TAX 899) NIG JX alee 803 PAQVB 706 
W4BQY 1230 YU1AG 1016° W3YHR .... 882 SM6DHU .. 803 
Da7CX@n 1202 YU2DX 995 YU20B...... 882 IT9AGA ... 791 

SSB 
W4UG ..... 1405  14ZSQ 1021. F2MO ..... 904 WASVDH .. 840 OKIMP 763 
ESR Mire 1299 WENARIK oonas 1008 WB4SIJ . 304 W6RKP .... 822 W2EHB 750 
IQAMU ..... 1257 DK2BiIeaeeat: 1003 WA2EAH 900 W3DJZ .. 818 WAS5LOB 747 
WA6MWG .1164 HP1JC .... 954 WQYDB 884 PY3BXW 808 W6YMV 720 
[ISKDBieee 1106 WB2NYM 941 K2POA 883 DJ7CX 800 WB6DXU 708 
W4WSF 1098 YU1BCD 940 ZL3NS 874 W41CS eee. 800 CX2CN . 702 
W9DWQ ...1083 WA6TAX 925 WB4KZG .. 860 OE2EGL 780 WB2FMK ... 700 
IOZVw eases 106%, ae CTIPK . {5 923 DLIMD 858 1GSD0 me 765  CR7IK 613 
AGSNG ..1034 ITOJT ..... 916 W3YHR 857 YU1AG 764 I4LCK ..... 608 

DL9QH 1033 

C.W. 
WELY wou. ae 1256 YU1BCD 962 K6ZDL 833 WA6JVD 803 WB4KZG .. 650 
W8KPL 1256. G2GM ..... 911 K2AAC 826 W4BYU 768 K2ZRO .... 649 
WA6MWG ..1109 W3ARK 910 ITSAGA 825 W4IC ..... 754 KILWI..... 629 
WB2FMK ...1085 DJ7CX 887 Wé6ISQ 824 VO1KE 750 OK2QX 600 
ON4QX 1081 W2HO .... 885 WASVDH .. 817 WA2EAH 750 VE4OX 600 
W9FD ..... 1056 VO1AW _.... 873 YU1AG 814 I6SF...... 726 
DLIQT ....1030 WA2HZR... 853  K7ABV .... 812 SM5BNX 706 
W2AlW .... 972 W4WSF 850 VK3AHQ ... 809 OK2DB 693 

Band WAZ Awards. Even if you | fixes represent Cape Schmidt, Ber- 
aren’t interested in running up a big 
contest score it will be a good op- 

portunity to log the zones and coun- 
tries you need for award purposes. 

Stations with UA9, UV9, UW9 and 
UK9 prefixes may be in Zones 16, 
17, or 18, while UAO, UVO, UWO and 

UKO stations may be in either Zone 
18 or Zone 19, both of which are 

quite rare. The key to picking out the 
UAY9 or UAO in the zone you need 
lies in the first letter of the suffix, or 

described another way the first let- 
ter after the numeral of the prefix. 
The zone 18 UAQ’s have the letters 

O, P, U, V and Y immediately follow- 
ing the number 9, @ and P being used 
for stations in the Novosibirsk area, 

U and V for stations in Kemerov, and 

Y for stations in Altai or Barnaul. 

Other UAY stations are probably in 
zone 16 or zone 17. An example of a 

zone 18 station in Novosibirsk is 

UASOA. 
UAQ, UKQ, UVZ, and UWG stations 

NavimgeA, 80.76; 97 1, WeandeVicas 

the first letter of the suffix are in 

zone 18, while those with C, E, F, G, 

|, J, L, M Q, and R as the first letter 

of the suffix are in zone 19. The zone 

18 UAO stations with A or B are in 
Krasnoyarsk, Nobilsk, Cape Chel- 

yuskin or Dickson Island. The O and 
P, UAQ® suffixes represent Buryat- 

Mongolia, Ulan-Ude and Yakutsk, 

while S and T indicate Irkutsk and U 

and V are in Chita. 
The UAQ stations in zone 19 hav- 

ing C, E, F and G as the beginning 

letter of the suffix are in Khabarovsk 

or on Sakhalin Island, while -I— suf- 

ing Magdan, Perek and Wrangel 
Island, -J— suffixes represent Blago- 

veshchensk (Amur), -L— indicates 
Vladivostok, -M— means Ussuriisk 

and -O— and -R— are in Olenck. If 
you are lucky enough to snare a 
UAOY— station, it is in Tannu-Tuva, 
Zone 23, the most difficult of all 

zones to work from North America. 

U.S. amateurs active in the 1975 
c.w. contest were rewarded with con- 

tacts with zone 18 stations UA9OO, 
UA9UDR, UA9O0S, UASUGA, UA9SVK, 
UAQODY, UAGAG, UAZKAN, UAQVF, 
UA@BBC and UAQUBA, plus zone 19 
stations UAQJAY, UV@EX, UAQ@FBF, 
UA@CBH, UW6FB and UA@FCK. In 
recent months the following stations 
have been heard on c.w. from zone 
18: UA9OO, UK9OAD, UAZAAK, UA- 
QAU, UA®BAP, UA@BBI, UAQ@KAP, 
UAGKAW, UAGOAZ, UK@AAB, UK@O- 
SAJ, UK@SAL and UWSAYB. Zone 19 
stations recently worked on c.w. in- 
clude UAOFCK, UA@QBF, UK@IAK, 
UK@ZAD, and UW@FM, while UK@- 
YAA has been quite active from zone 
23 along with JT1AM, JT1AO, JT1AU 
and JT1BF. 

Another real prize in a CQ contest 
is the Northeastern Zone of Africa, 
zone 34, as activity from Libya has 
been virtually non-existent for sev- 
eral years and stations in Egypt and 
the Sudan are quite scarce. How- 
ever, in recent months there have 
been several stations, SM4ATE for 

example, operating /4U. These are 
United Nations troops in the Sinai 
peninsula of Egypt and they count as 
zone 34 contacts. According to the 

Our new WPX Manager, Bob Huntington, 
W6TCQ. Bob started in radio as a military 
operator during World War Ii, and subse- 
quently applied for an amateur license in 
1952. He operates c.w., s.s.b. and s.8s.t.v. 

on the high frequency bands. His chief in- 
terests are DX and WPX and he is a mem- 
ber of the Pacific DX Net and YL-ISSB. 

For WPX info, contact Bob at 5014 Mindora 

Drive, Torrance, CA 90505. 

West Coast DX Bulletin there is also 
a Sinai Field Mission from the U.S. 
monitoring the Giddi and Mitla 
passes. W7LXE is reported to be 
among this group. 

Good hunting in the next contest! 

Here and There In The World of DX 

Contestpedition to GC4 — G3FXB, 
G3MXJ and G4BUE of the Channel 
Contest Group (G4DAA) plan to 
activate GC4DAA from Guernsey 
during the CQ Worldwide C.W. Con- 
test in November. Operation will be 

in cooperation with the Guernsey 
Radio and Electronics Society using 
the frequencies 3535, 7035, 14035, 
21035 and 28035. There are rumors 
of a new prefix for Guernsey, GU, as 
well as a new GJ prefix for Jersey. 
These could be fact by the time of 
this operation. QSL via GBZQW. (Tnx 
G3FXB) 

In last month’s column we reported that 
Stig Roskvist, SM5AYY, had earned the 

first single band WAZ on 40 meter c.w. 

after a delay induced by the arrival of 
triplets in the family. To show that we 

weren't kidding, here is Stig’s beautiful 
XYL Gunnel posing in the shack with left 
to right, triplets Bjorn, Anders and Lars, 

age 1%, and their older brother Tobias, 

age 2/2. Stig says “look for us in the multi- 
operator class in a few years.” 

December, 1976 @ CQ e 7] 



The CQ DX Honor Roll recognizes those 

must clearly state that the submission is 

CQ DX Honor Roll 
DXers who have submitted proof of con- 

firmation with 275 or more countries for the mode indicated. The ARRL DXCC 
Country List, less deleted countries, is used as the country standard. Total number 

of current countries on the DXCC as of this listing is 322. Honor Roll submissions 
for the Honor Roll. Those wishing to be 

placed on the CQ DX Award Honor Roll should request the Honor Roll Check List. 

C.W. 
W6PT ...... 322 W4YWX..... 312 WA6GLD....306 VK3AHQ ....301 W6NJU ..... 294 
K6EC cee B10 WELY see 310 W9DWQ ....305 W®AUB..... 301  WA6MWG ...293 
ON4QXi eee 316. 1 W4IC cee: 309  K6LEB...... 202") 1 DUSRK 5.5 298 WA6EPQ 288 
W8KPL ..... 316 Wé6ISQ ..... 306 W4BQY..... B02) \WASDXAp. 26206 DJ7CXirc.<.: 281 
W6ID! Sent 315 

S.S.B. 
W2TP Semeee 321 W6YMV ..... 313 ZUSNSS year 308 WB6DXU_.. .300 XE2QY Rare 289 
WA2RAU 320 FORM ...... 312 ZS6LW ..... 308 KG6AQV ..... 999. VVILA oe 289 

, OOOH Ghaee 319 K4MQG ..... B12 Mm iSYRKe ene 307 W4WSF ..... 299 WAQKDI 288 
IBAMU .....- $1806 IOFLD ACen St aerKSGKUS ae 307 W6TCQ ..... B09 | DJ7CXuu ee 287 
KOFL. anon 18 K6WR...... 311. VE3GMT ....307 WA6GLD 599° | KIKNQ).. «<. 287 
W9ILW ..... 3180 WeOKi ae 311. FOMS? «. ane 306 HPIJC ..... 298 OE3WWS ...287 
W3AZD ..... 317 W6EUF ..... 311 KH6BB ..... 306 WYDB ..... 298 SPS5BSV 287 
TI2HPS cucteietevs 16 WSKTE See 311 WIOEDME ac 306 K4HU Ese 297 DEWMDitienae 286 

G3FKM ..... 315 WGRK Peer 311 XEVAE Se ae 306 W6ORW) Sens «0. 297 K8GQG ..... 286 

VESMR ¥en 315 W9DWQ 311 NN KZ aeedeaens 306 DK2B iano. 296 WASTAWEIE 5 5 aris 284 

W3CWG 315 WA2EOQ 311 OE2EGL ....305 G3RWQ 295  WS3CRE ..... 284 
W4SSU ..... 315 ae KGEC Hee: S10 MenOZSSK ann 305  W9OHH ‘295 WB4SIJ 283 
WEE eta: 315 KOWIETeercrers 310 WENJU aerate 305 VSO. 295 Glas aoase 282 

W6REH) 2e Silo) K4RT Ae ee. - 309 WAEAWNC on 5 ca 304 WABAGS — 0.aibee 294 KSPY Daan 282 

BONE Go aatbic 14 W3aDUZaieacre 309 W2GCNGRnaw 304 WSZOKaE 293 OKIMP arse 282 

SM5SB_..... 314 WA6MWG ...309° G3DO ...... 303  WA@CPX ...293 WB6PNB 282 
SM6CKS 314 ZL1AGO 309 WGK ZS aieriens 303 DEGKGilee 292 WA2VEG 280 

W3NKM ..... B14) ECMO Aepeeke 308 WAG6AHF ....303  WE6FET ..... 292 W6HUR 279 
W4NJF ....- oe « WOAL cooncce 308  VESMJ ..... 302 WQSFU ..... 291  W7YBX ..... 278 
ISAASieetenese 313 WENN soe 308 G3TUW eae ans 301 GSKYiFaee.t 290 WSYRA ©... 277 

[sKDB ue ce 313 W9KRU..... 308 WA2HSX ....301  OEIFF ..... 500° * WWE eaeee 275 
W4EEE ..... 313. WASIKK ....308 K8DYZ ..... 300 WB2RLK ....290 VE7HP ..... 275 
W4iGuEe cere 313 
a 

Seychelles Prefix — The new prefix | an ellipse-shaped, central lagoon- 

for the Seychelles Republic embrace 

the series S7A-S7Z. The old prefix, 

VQ9, will probably not be used again 

in the future as the islands are now 
an independent republic. It is as- 

sumed that VQ9/A Aldabra, VQ9/D 
Desroches and VQ9/F Farquhar will 
join the ranks of deleted countries. 

(Tnx DX’Press) 

Geyser Reef — After Bill Rindone’s 
\peration it was discovered that 

“any DXers are uncertain regarding 
'e location of this exceedingly rare 
country.” Reference to a standard 
world atlas doesn’t cast much light 

on the situation as it isn’t usually 
listed. For your info the exact loca- 
tion is 12°21’ south and 46°26’ east, 
or about half way between Mayotte 
Island in the Comoros and Glorioso 
Island to the east. Hydrographic Of- 
fice Publication 65 says: “... the 
formation consists of a group of 
rocks and sandbanks that lie around 

HUAINIK|. JAPAN, 

wo, SAGAGS 

H 

a 
Kaoru 

Phone WAZ #3966 from his QTH in 
Miyazaki, Japan. 

Iwamitsu, JA6AGS, earned C.W.- 

72 @ CQ e December, 1976 

like interior. the British Naval 

vessel that first examined the reef 

was not taken across the formation 

because such action was considered 
dangerous. . . . a vessel wrecked on 
Geyser Reef described it as a dan- 
gerous reef extending east north- 
eastward and west southwestward 
with numerous rocks and dry sand- 

banks. The largest rocks appeared 
about the size of boats under sail. 
The area of Geyser Reef is consid- 

ered to be the most dangerous part 
of the Mozambique Channel. (Tnx 

West Coast DX Bulletin). 
Sunrise and Sunset Times — When 
making schedules for low frequency 
DX contacts it is important to know 

the exact sunrise and sunset times 
for each station. The general rule is 
that there are 2 short path peaks, 
one around sunrise time with the 
station at the eastern end of the path 
and the second one around sunset 

with the station at the western end 
of the path. A long path means a 
peak at sunrise with the station at 
the western end of the path or at 
sunset with the station at the eastern 
end of the path. A long path contact 
is possible only if the sunrise at the 
western end of the path is later than 

the sunset time at the eastern end of 

the path. 
John A. Devoldere, ON4UN, has 

made a computer program which re- 
sulted in 96 pages of printout giving 
sunrise and sunset times for all 
DXCC countries, all 48 states of the 
continental U.S., all Canadian prov- 
inces, and the 7, VK call areas, in 

intervals of 5 days. There are 24 

sunset and 24 sunrise times per area 
or country resulting in 18,528 com-. 

puted times, all in GMT. You can get 
copies of the computer runs plus 2 
pages of explanation and examples, 
totaling 99 pages, by placing a di- 
rect order to John. He will accom- 
pany each order with a _ personal 
printout for your particular QTH. 
Prices are $10. for one set, $25. for 3 
sets, $40. for 5 sets or $75. for 10 
sets. Payment may be made by 
check to John at Poelstraat 215, 
9220 Merelbeke, Belgium. (Tnx 
ON4UN) ‘ 
Prefix List—The DX News-Sheet is 
offering a 15 page prefix list with 
country, continent, CQ zone, ITU 
zone and DXCC notes for the very 
nominal sum of $1.00, which in- 
cludes mailing by air, and a self- 
addressed envelope. This is a very 
useful operating aid for DX and Con- 
test operators. Orders go to Mr. 
Geoff Watts, DX News-Sheet, 62 Bel- 
more Rd., Norwich, NR7 OPU, 

England. 
Icelandic Radioamateur Award, IRAA 

—To celebrate the 30th anniversary 
of the Icelandic Radioamateur So- 
ciety, a new diploma is being issued. 
Complete rules and requirements 
may be obtained from the Award 
Manager, I.R.A., P.O. Box 1058, 707 

Reykjavik, Iceland. (Tnx TF3JA) 
160 Meter DX—For those of you just 
becoming interested in DX on Top 
Band, most European DX operates 
in the “DX Window” at 1825-1830 
kHz and listens for U.S. and Cana- 

The WPX Program 

Mixed 
537....UT5RT 540....K4CKA 
538....UB5ES 541....HASHW 
539....YU1SJ 

S.S.B. 

924....UK5QAV 926....ZP5RS 
925....JA3WBK 927....WBONHG 

C.W. 

1506....UK9LAA 1515....VE3HLC 
4507. ...UB5XY 1516....DM2FNN 
1508....UB5FAL 1517....DM2FIL 
1509....UV3WT 1518....G3MZE 
1510....UI8AX 1519....SP2IW 
1511....UB5CAY 1520....LZ1MH 
1512....UQ2PQ 1521....F6DBX 
1513....UA3GBI 1522....ZL2AH 
1514....UAQLL 

Endorsements 
MIXED: 1279 W4QBY, 1260 W4WSF, 1180 WB4KZG, 

1150 WA2EAH, 1039 K2AAC, 850 K5DB, 848 
W2MB, 757 OK3EE, 655 W2FVS, 601 WAQUEK, 
600 W90YZ, 425 W4DZZ. 

SSB: 1100 W4WSF, 900 VE7WJ, WA2EAH, 860 WB- 
4KZG, 550 K2AAC, 450 JH1VRQ. 

CW: 850 W4WSF, K2AAC, 750 VO1KE, WA2EAH, 
670 OK2BLG, 650 WB4KZG, 615 W2FVS, 500 
WASTPO, 451 WOMHK, 406 JA1VE, 400 W6YMH, 
351 VE3HLC, 350 WA8TDY, 300 ZL2AH. 

40 Meters: OK3EE 
20 Meters: ZL2AH, LZ1XL 
Africa: OK3EE 
No. America: VE3HLC 
Oceania: K4RDU 

Complete rules for WPX may be found in the May, 
1976 issue of CQ Magazine. Application forms may 
be obtained by sending a business size envelope, 
self-adressed and stamped, to ‘‘CQ WPX AWARDS”, 
Bi F. Huntington, 5014 Mindora Dr., Torrance, CA 
0505. 



dian stations on 1800-1808 kHz. 
Australians are found in the 1800- 
1808 band segment while most New 
Zealand stations will be 1803-1813 
kHz. KH6 and stations on other U.S. 
islands in the Pacific will be from 
1995-2000 kHz and the Japanese 
top-banders are limited to a very 
narrow band from 1907.5-1912.5 kHz. 
Other DX stations can generally be 
found in the “DX Window.” (Tnx 
DX’ers Magazine) 
Potomac Valley Radio Club Officers 
—Newly elected officers are John C. 
Kanode, W4WSF, President; Steve 
Jarrett, K4CFB, Vice President; Dick 

Klein, K4GKD, Secretary; and Don 
Search, W3AZD, Treasurer. Tom, 
W4BVV, and Gene, W3BQV, were 
elected to the Executive Committee. 
John, W4WSF, is also the club’s rep- 
reseritative on the CQ DX Award’s 
Advisory Committee. 
Contestpedition to Saipan — Assis- 
tant DX Editor, Rod Linkous, W7YBX, 
plans to operate the CQ Worldwide 
C.W. Contest from KG6S-land. Go 
get ‘em Rod! 

Rules for the CQ Slow Scan 

TV DX Award 

As announced in the October 

issue, the CQ DX Award’s Advisory 
Committee has approved the addi-. 
tion of a Slow Scan TV DX Award as 
a companion to our C.W. DX Award 
and S.S.B. DX Award. This new 
award, requiring 100 countries con- 
firmed by S.S.T.V., will be available 
beginning Jan. 1, 1977 and will be 
handled by Assistant DX Editor Rod 
Linkous, W7YBX. Complete rules are 
as follows: 

Applications: 

1. The CQ SSTV DX Award will be 
issued to any amateur station sub- 
mitting proof of contact with 100 or 
more countries on SSTV. Applica- 

tions should be submitted on the 
official CQ DX Award Application 
Form. (CQ Form 1067) 
2. All QSO’s must be two-way SSTV 
—cross mode or one-way QSO’s are 
not valid. QSL’s must be listed in 
alphabetical order by prefix and all 
QSO’s must be dated after Nov. 15, 
1945 and must be from the same call 
area. 
3. QSL cards must be verified by 
one of the authorized checkpoints 
for CQ DX Awards, or must be in- 

cluded with the application. Postage 
for their return by first class mail 
must be included. If Certified or 
Registered Mail return is desired, 
the proper additional postage should 

be included. 
4. Country endorsements for 150, 
200, 250, 275, 300, 310 and 320 coun- 
tries will be issued. 

5. To promote multi-band usage and 
special operating skills, special en- 
dorsements are available as follows: 

A. A 28 MHz endorsement for 100 
or more countries confirmed on 
the 28 MHz band. 

B. A 3.5/7 MHz endorsement for 
100 or more countries con- 
firmed using any combination 
of the 3.5 and 7 MHz bands. 

6. Any altered or forged confirma- 
tions will result in permanent dis- 
qualification of the applicant. 
7. Fair play and good sportsmanship 
in operating are required of all ama- 

teurs working toward CQ DX Awards. 
Continued use of poor ethics will re- 
sult in disqualification of the appli- 
cant. 

8. A fee of $1.00 or 8 IRC’s to defray 
cost of the certificate and handling 
is required for each award. An 
S.a.S.€. Or S.a.e. and one IRC is re- 
quired for each endorsement. 

Country Status: 

1. The ARRL DXCC country list con- 
stitutes the basis for CQ DX Award 
country status. Deleted countries 
will not be valid for the CQ SSTV DX 
Award. 

2. All contacts must be with licensed, 

land-based amateur stations work- 

ing in authorized amateur bands. 
Contacts with ships and_ aircraft 
Cannot be counted. 

3. Decisions of the CQ DX Awards 
Advisory Committee on any matter 
pertaining to the administration of 
the CQ SSTV DX Award will be final. 

We do not plan to have a SSTV 
DX Award Honor Roll in the immed- 
jate future. However, as soon as 

there are enough applicants to make 

an Honor Roll meaningful, one will 

be initiated. 

QSL Information 
A6XR—Via G4CHP 
A35AF—To WA4RNE 
C5AJ—Via D.A.R.C. 
C31JT—c/o SM7FQX 
C31JV—Via P.O. Box 280, C-11009 Pully, 

Switzerland 
CEOAE—To WA3HUP 
CT3BM—c/o P.O. Box 490, Funechal, Madeira 

Islands 
CT4AT—Via W1YRC 
CP1AT—c/o WOGX 
DU6BG—To WA7RFH 
EP2VW—c/o K4DAS, 6321 Northwest 1st. Court, 

Miami, FL 33150 
FGOCRZ/FS7—Via W5SJS 
FG@AD/FS7—To W9MR 
FK8CK—Via P.O. Box 1966, Noumea, 

New Caledonia 
FP9BB—c/o VE3ECP 
FR7BE—To P.O. Box 137, Tampon, Reunion Island, 

Indian Ocean 
GD3RFK—Via W5MYH 
HL9TO—To WB6GYS 
JY9CS—c/o K50EA 
KP8USC—Via W8KAJ 
K4ITU—To W4LVM 

Dieter, DJ3NK, worked WAZ with a home- 
brew receiver and a 500 watt linear to a 
14 AVQ vertical. He is 38 years old and 

was first licensed in 1956. 

N6RPV—c/o WA6HXM 
NC4M—Via W4CQ 
NS@DAK—To KOCXL 
ODSHH—c/o0 P.O. Box 3637, Beirut, Lebanon 
OH®AC—Via OH2NM 
OH®@NJ—To OH Bureau, P.O. Box 10306, Helsinki 

10, Finland 
P29BN—c/o W3LPF 
P29CD—Via ZL2FA 
P29UC—To WA7ILC 
PY3APH—Via Caixa Postal 20, 97670 Sao Borja 

(RS), Brazil 
SVOWZ—c/o OE3NH 
SVOWSS (Crete)—Via P.O. Box 201, FPO, New York, 

N.Y. 09525 
TA1MB—To DK3GL 
TU2FH—c/o R.E.F., 2 Square Trudaine, 75009 Paris, 

France 
UM8FM—Via W3HNK 
VK2FT/LH—To K1TZQ 
VK@LB—c/o VK2RS 
VP2AG—Via WB2TSL 
VR1AF—To W70K 
VR1AH—c/o VK5JW 
VR3AK—Via KH6AHZ 
VR4BT—Via G4CRY 
VR8A—c/o ZL2BJU 
VS6DO—Via K4CIA 
VS6GG—To PO. Box 521, Hong Kong 
WF4WBC—c/o WBOOYX 
WM3PEN—Via WA3RCA 
YB9ABX—To SM6CVE 
YB@AAG—c/o DJ2JB 
YJ8DE—Via P.O. Box 56, Vila, New Hebrides 
ZD8EW—To G4EHJ, or to B.B.C., Ascension Island, 

South Atlantic 
ZF1MA—c/o VE3BWY 
ZK1DA—Via WA5OCN, or to P.O. Box 269, Rara- 

tonga, Cook Islands 
ZK1CV—To P.O. Box 23, Raratonga, Cook Islands 
ZS3KC—c/o P.O. Box 1235, Swakopmund, Namibia 

(Southwest Africa) 
3D2AJ—Via W6SC 
4X4JS—To WA2KWP 
4Z4BG, 4Z4EV and 4Z4PX— 

Via WB4FSV, 1951 Thunderbird Trail 
Maitland, FL 32751 

5B4NK—c/o OE2SJL 
5U7AG—Via W3HNK ; 
5W1AB—To Percy J. Rivers, P.O. Box 112, Apia, 

Western Samoa ; 
7X2EPM—c/o Bureau, P.O. Box 2, Algiers, 

R.P., Algeria 
7Z1AB—Via W3ACE 
9K2DT—c/o P.O. Box 13220, Kuwait 
9K2EH—To OZ8EH 
9M8HB—c/o HB9XJ 
9V1SH—To W7PHO 
9V1SQ—c/o VE3FFA 
9X5VF—Via ON4LM 

73, John, K4IIF 

Heinz, DL8YS, used this fine station to earn 

WAZ. DL.8BYS and K4IIF had their first QSO 
in April, 1967 back when K4IIF was just 

beginning as DX Editor. 

SEND IN EARLY FOR ALL CQ CONTEST FORMS AND LOG SHEETS 
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GEORGE JACOBS, W3ASK, ON 

Better writing has paid off, and 

propagation information is again be- 
ing carried hourly on WWV! 

The institute for Telecommunication 
Sciences (ITS) of the U.S. Dept. of 
Commerce did in fact discontinue its 
fourteen minute past each hour prop- 
agation announcement on October 1. 
However, in response to a very large 

volume of mail received from radio 
amateurs and other users of the hf. 
radio spectrum, thanks in very large 
measure to CQ’s August editorial, 
another government agency picked 

up the sponsorship of new propaga- 

tion announcements. 
Prepared and sponsored by the 

Space Environment Laboratory (SEL) 
of the National Oceanic and Atmo- 
spheric Administration, these new 
announcements began on October 1, 
and are given at eighteen minutes 
past each hour on all WWV frequen- 

cies. At present they consist of the 
latest available value of 2800 MHz 
(10 cm) solar flux and the A-index 

for geomagnetic activity. When per- 
tinent, the announcement will also 
include solar flare data. 

The present SEL announcements 
do not contain hf propagation fore- 

casts but the solar flux and geomag- 
netic data are adequate for do-it- 
yourself type forecasts.’ SEL does 

intend to make these new announce- 
ments more responsive to the needs 

of h.f. users in the future. 
If you find the new announcements 

helpful but would like to see addi- 

tional propagation data _ included, 
send your ideas and suggestions to: 

Mr. Glenn Jean 

Space Environment Services Center 
SEL-NOAA 
Boulder, Colorado 

80302 

*11307 Clara St., Silver Spring, MD, 20902 

1“A Breakthrough In Simplifying lono- 

spheric Propagation Forecasts,’ Jacobs, 
G. and Cohen, T.J., CQ, March 1975, p. 16. 
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Propagation 
LAST MINUTE FORECAST 

Day-to-Day Conditions Expected For Dec., 1976 

Expected Signal Quality 

Propagation Index............ (4) (3) (2) (1) 

Date 

Above Normal: 28 A A B Cc 

High Normal: 1, 3, 5, 18- A B Cc C-D 
19, 24, 27, 30 

Low Normal: 2, 4, 6-7, 12- B C D D-E 
Ws in, BON, 28, Ay 
29, 31 

Below Normal: 8, 11, 15- © D D-E E 
16, 22, 25 

Disturbed: 9-10 C-E D-E E E 

Where expected signal quality is: 

A—Excellent opening, exceptionally strong, steady 
signals greater than S9+30 dB. 

B—Good opening, moderately strong signals vary- 
ing between S9 and S9+30 dB, with little fading 
or noise. 

C—Fair opening, signals between moderately strong 
and weak, varying between S3 and SQ, with 
some fading and noise. 

D—Poor opening, with weak signals varying be- 
tween S1 and S3, and with considerable fading 
and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 

.Find propagation index associated with partic- 
ular band opening from Propagation Charts ap- 
pearing on the following pages. 

_ With the propagation index, use the above table 
to find the expected signal quality associated 
with the band opening for any day of the month. 
For example, a path shown in the Charts with 
a propagation index of (3) will be good (B) on 
Dec. 1, fair (C) on the 2nd, and good (B) again 
on the 3rd, etc. 

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 at 14 minutes past each hour. 

cat 

ine) 

Solar Cycle Progress 
Daily solar activity rose slightly 

during August and September, but 

the sunspot cycle continues to de- 

crease at a slow rate. 
The Swiss Federal Solar Observa- 

tory at Zurich reports a monthly 
mean sunspot number of 17 for 

August and 13 for September, 1976. 
This results in 12-month running 
smoothed sunspot numbers of 13 

and 12 centered on February and 
March, 1976, respectively. The sun- 

spot cycle is measured by these 
smoothed sunspot numbers. A 

smoothed sunspot number of 6 is 

forecast for December, 1976 as the 

present cycle gets closer and closer 

to its minimum value. 

December Conditions 
Twenty meters should continue to 

be the best band for worldwide DX 
during December. The band should 
open on most days just after sunrise, 
and remain-open until an hour or two 

after sunset. Signals should peak 
toward Europe and the east about 
Noon; toward Africa during the early 
afternoon; towards South America 
during the late afternoon; towards 

the Pacific area and Australasia dur- 
ing the early evening and towards 
Antarctica a bit later in the evening. 
When conditions are HIGH or ABOVE 
NORMAL, the band may remain open 

for DX until as late as Midnight. 

Even though we’re near the bot- 
tom of the present sunspot cycle, 

look for some fairly good DX open- 
ings on 75 meters when conditions 

are HIGH or ABOVE NORMAL. Check 
for openings towards Europe, Africa 
and the east before Noon; towards 

South America during the early after- 
noon and towards the Pacific and 
Australasia during the late afternoon. 
Although not likely to happen very 
often, look for some 10 meter DX 
openings when conditions are HIGH 
or ABOVE NORMAL. Best bet is for 
openings towards South America 
during the early afternoon, although 
the band may also open briefly to- 
wards Africa from the eastern half of 
the country and towards the Pacific 
and Australasia from the western 

half. 
With the hours of darkness at a 

maximum in the northern hemi- 
sphere, and static levels at season- 

ally low values, a considerable im- 
provement is expected in DX 
propagation during the hours of 
darkness on the 40, 80 and 160 me- 
ter bands. Forty should open for DX 
during the early afternoon, with the 

first signals coming from Europe. 
After sundown the band should open 

to Africa and to South America. Sig- 
nals from the Pacific area, the Far 

East and Australasia should peak 
just before sunrise, but the band may 



remain open for an hour or two later. 
Fairly good DX is also expected on 
80 meters between sundown and 
sunrise. Signals from Europe, Africa 

and the east should peak before 
Midnight; signals from South Amer- 
ica should be in for most of the 
hours of darkness; signals from Aus- 
tralasia and the Pacific area should 
peak just before sunrise. There will 
be many nights during December 
when 80 meters will be the best band 
for DX propagation. Check both 40 
and 80 meters for long-path openings 
during sunrise and sunset periods. 

December should be an active 
month for 160 meter DXers. Check the 
Contest Calendar in this issue of CQ 
for the dates of the ARRL 160 Meter 
DX Test and the annual Trans-Atlantic 
DX Tests. Expect fairly good condi- 
tions on this band, probably better 
than they have been during the past 
eleven years. Conditions on 160 me- 

ters are generally at their best during 
periods of very low solar activity. 

Look for openings towards Europe 
and the east as early as 8 p.m. in the 
EST time zone, with the band re- 
maining open until 2 a.m. Check for 
European openings in the CST time 
zone between 8 p.m. and 1 a.m.; 
from 8 p.m. to Midnight in the MST 
zone and to 11 p.m. in PST zone. 
Some openings towards the south, 
especially to the Caribbean area, 
should be possible from about 10 
p.m. to 2 a.m. in all time zones, and 
possibly right up until local sunrise. 

Openings towards the Pacific and 
Australasia favor west coast stations, 
but it will be worth looking for these 
Openings in all time zones between 
4 a.m. and sunrise. A good rule to 
remember about 760 meter DX open- 
ings is that conditions tend to peak 
about the time that the sun rises at 
the easternmost terminal of a DX 
path, or during the night-to-day 
“greyline”’ period. 

V.h.f. lonospheric Openings 

Quite a bit of meteor shower ac- 
tivity is expected during December. 
Germinids, one of the year’s major 
meteor showers should begin on De- 
cember 12 and last for about three 
days. Maximum intensity should take 
place around 4 p.m. EST on Decem- 
ber 13, with a meteor rate of about 
one a minute. This should permit 

fairly good meteor-type openings on 
10, 6 and 2 meters. A second, but 

considerably less intense shower 
period is expected later in the month, 

called Ursids. This shower should 
take place on December 21 and 22, 

peaking about 6 am. EST on the 
22nd, with a meteor rate of about 15 
an hour. 

A secondary seasonal peak in 
sporadic-E propagation usually takes 
place during December (the major 
peak is during the summer months). 
This should result in occasional 
short-skip openings on 10 and 6 

meters as short as a few hundred 
miles, and as long as 1400 miles. 

Some auroral-type v.h.f. ionospheric 

Openings are also likely to occur 
during December, especially when 
ionospheric conditions on the hf. 
bands are BELOW NORMAL or DIS- 
TURBED Be sure to check the “‘Last 
Minute Forecast” at the beginning of 
this column for those days that are 
forecast to be in these categories 
during the month. 

HOW TO USE THE DX 

PROPAGATION CHARTS 

1. Use Chart appropriate to your transmitter 
location. The Eastern USA Chart can be used in 
the 1, 2, 3, 4, 8, KP4, KG4 and KV4 areas in the 
USA and adjacent call areas in Canada; the Cen- 
tral USA Chart in the 5, 9 and O areas; the West- 
ern USA Chart in the 6 and 7 areas, and with 
somewhat less accuracy in the KH6 and KL7 areas. 

2. The predicted times of openings are found 
under the appropriate meter band column (15 
through 80 Meters) for a particular DX region, as 
shown in the left hand column of the Charts. A ** 
indicates the best time to listen for 10 meter 
openings; * best times for 160 meter openings. 

3. The propagation Index is the number that ap- 
pears in ( ) after the time of each predicted 
opening. The index indicates the number of days 
during the month on which the opening is ex- 
pected to take place as follows: 

(4) Opening should occur on more than 22 days 
(3) Opening should occur between 14 and 22 days 
(2) Opening should occur between 7 and 13 days 
(1) Opening should occur on less than 7 days 

Refer to the ‘‘Last Minute Forecast’ at the begin- 
ning of this Propagation column for the actual 
dates on which an opening with a specific propaga- 
tion index is likely to occur, and the signal quality 
that can be expected. 

4. Time shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is 1 
A.M., 13 is 1 P.M., etc. Appropriate standard time is 
used, not GMT. To convert to GMT, add to the times 
shown in the appropriate Chart 8 hours in PST 
Zone, 7 hours in MST Zone, 6 hours in CST Zone, 
and 5 hours in EST Zone. For example, 14 in Wash- 
ington, D.C. is 19 GMT. When it is 20 in Los Angeles 
it is 04 GMT, etc. 

5. The charts are based upon a transmitter 
power of 250 watts c.w., or 1 kw, p.e.p. on side- 
band, into a dipole antenna a quarter-wavelength 
above ground on 160 and 80 meters, a half-wave 
above ground on 40 and 20 meters, and a wave- 
length above ground on 15 and 10 meters. For each 
10 db gain above these reference levels, the 
propagation index will increase by one level: for 
each 10 db loss, it will lower by one level. 

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

This month’s column contains DX 
Propagation Charts valid through 
February 15, 1977. Short-Skip Prop- 
agation Charts for use during Decem- 
ber appeared in last month’s column. 

The Editor of this column would 
like to take this opportunity to ex- 
tend his warmest wishes to everyone, 
everywhere during this holiday sea- 
son, and to herald the good news 
that solar activity is almost certain 

to rise again during the New Year. 
73, George, W3ASK 

December 15, 1976-February 15, 1977 
Time Zone: EST (24-Hour Time) 

EASTERN USA TO: 

15 20 40 80 
Meters Meters Meters Meters 

Western | 09-11 (1)**| 06-07 (1)] 15-16 (1) | 17-19 (1) 
& 08-09 (1) - - 19-20 (2) 
Central | 09-11 (2) 20-02 (3) 
Europe 11-12 (1) 02-03 (2) 
& North 03-04 (1) 
Africa 20-00 (1)* 

00-02 (2)* 
02-03 (1)* 

Northern 17-19 (1) 
Europe 19-01 (2) 
& 01-03 i 
European 21-00 (1)* 
USSR 

Eastern | 08-09 (1) 18-20 (1) 
Mediter- | 09-10 (2) 20-22 (2) 
ranean &| 10-11 (1) 22-00 (1) 
Middle 20-22 (1)* 
East 

Western 
Africa 

10-12 (1)** 
08-09 (1) 
09-11 (2) 
11-13 (3) 
13-14 (2) 
14-15 (1) 

) 
) 
) 
) - 

) = 

- ) - 

“185 

scent 09 

& Central} 11-13 (2) | 13-16 (2) | 20-23 (2) 
Africa 13-14 (1) | 16-18 (1) | 23-01 (1) 

) 
) 
) 
) 
) 
) 
) 
) 

19-00 (1) 

Southern | 10-13 (1)**] 0 18-20 (1) 
Africa 08-09 (1) - 

09-11 (2) 
11-13 (3) 
13-14 (2) 
14-15 (1) 
16-18 (1) 

19-22 (1) 

22-00 (1) 

Central 
& South 
Asia 

South- 
east Asia 

Far 05-08 (1) 
East 17-18 (1) | 17-18 (1) 

South 04-05 (1) 
Pacific 05-07 (2) 
& New 07-08 (1) 
Zealand 04-07 (1)* 

Austral- | 14-16 (1)**|0 05-06 (1) 
asia 12-15 (1) 06-07 (2) 

15-17 (2) 07-08 (1) 
17-18 (1) 17-18 (1) 

05-07 (1)* 

Carib- 18-20 (1) 
bean, 20-21 (2) 
Central 21-04 (3) 
America 04-06 (2) 
& 06-07 (1) 
Northern 21-03 (1)* 
Countries 03-05 (2)* 
of South 05-06 (1)* 
America 

Peru, 21-03 (1) 
Bolivia, 03-05 (2) 
pal aguay, 05-06 (1) 

il, - bs 
Chile, erg 
Argentina 
and 1 
Uruguay 

McMurdo | 15-17 (1) |07-09 (1) | 22-00 (1) | Nil 
Sound, ! 17-18 (1) | 00-02 (2) 
Antarc- | 18-20 (2) | 02-06 (1) 
tica 20-22 (1) 

| 22-00 (2) 
{00-02 (1) 

Time Zones: CST & MST 

(24-Hour Time) 

CENTRAL USA TO: 

15 i) ee 
Meters Meters Meters 

Western |09-11(1) | 06-08 (1) 17-19 (1) 
and 19-00 (2) 
Southern 00-01 (1) 
Europe 20-01 (1)* 
& North 
Africa 

Northern | 08-11 (1) 

01-02 (1) 

16-18 (1) | 18-00 (1) 
& Central 18-19 (2) | 20-00 (1)* 
Europe & 19-22 (1) 
European 22-00 (2) | 

00-01 (1) 

*Indicates Best Time For 160 Meter Openings. 
**Indicates Best Time For 10 Meter Openings. 
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‘Cy GET 

@ Advance Registration $12.50 per person; with Hotel Sahara Late Show and two drinks 

$23.00 per person or with Hotel Sahara Congo Dinner Show (entree Cornish Hen) no 

drinks $30.00 per person. Tax and Gratuity included. 

@ Totie Fields and Bert Convy are scheduled entertainers in Hotel Sahara’s Congo Room. 

© Advance Registration must be received by [GMX on or before January 1, 1977. 

January 6-9, 1977 
PMS ARO C | Registration includes: registration tickets, admission to technical sessions, 

Friday cocktail party hosted by T. P. L. Communications and TRI-EX Tow er Corp. with 

[We kiKoe) ; Saturday cocktail party hosted by Ham Radio Magazine with SAROC 

Hotel Sahara Buffet Brunch on Sunday, Tax and Gratuity. 

@ Hotel Sahara room rate for MWK registered delegates $17.00 per night plus 

room tax, single or double occupancy. 

© Hotel Sahara room reservation request card will be sent to EXMXoKWi registered 

delegate. 

Send your check or money order to MXM , P.O. Box 945, Boulder City, NV 89005 

Eastern | 08-11 (1) 19-22 (1) 
Mediter- 
ranean & 
Middle 
East 

Western 19-22 (1) 
Africa 22-23 (2) 

23-00 (1) 
21-23 (1)* 

Eastern | 09-12(1) | 07-12 (1) | 18-19 (1) | 19-22 (1) 
& Central 12-14 (2) | 19-21 (2) 
Africa 14-16 (3) | 21-23 (1) 

16-17 (1) 

Southern - 19-22 (1) 
Africa 

Central 06-08 (1) | 06-07 (1) 
& South 18-21 (1) | 18-20 (1) 
Asia 

South- 0 8 (1) | 06-07 (1) 
east 0 9 (1)} 17-19 (1) 
Asia 1 

2 

Far 0 
East 0 1 

1 

South 
Pacific 
& New 
Zealand 

) 
2) 
1) 

Austral- 1) 03-05 (1) 
asia 2) 05-07 (2) 

1) 07-08 (1) 
a 04-07 (1)* 

Carib 1) | 18-20 (1) | 19-21 (1) 
bean 08-09 (1) |07-10 (3) | 20-22 (2) | 21-05 (2) 
Central 09-10 (2) |10-14 (2) | 22-00 (3) | 05-06 (1) 
America | 10-13 (3) | 14-16 (3) | 00-04 (2) | 23-05 (1)* 
and 13-15 (4) |16-17 (4) | 04-06 (3) 
Northern | 15-16 (3) | 17-18 (3) | 06-07 (1) 
Countries} 16-17 (1) | 18-19 (2) 
of South 19-21 (1) 
America 23-01 (1) 
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Peru, 
Bolivia, 
Paraguay, 
Brazil, 
Chile, 

McMurdo | 15-17 (1) 
Sound, 
Antarc- 
tica 

22-00 (1) 
00-02 (2) 
02-06 (1) | Nil 

Time Zone: PST 
(24-Hour Time) 

WESTERN USA TO: 

15 
Meters 

20 
Meters 

40 
Meters Meters 

Western |08-10(1) | 06-07 (1) | 17-21 (1) | 18-20 (1) 
& South- 07-11 (2) | 21-23 (2) | 20-22 (2) 
ern 11-13 (1) | 23-01 (1) | 22-23 (1) 
Europe 23-01 (1) 19-22 (1)* 
& North 
Africa 

USSR 

Northern |08-10 (1) | 06-07 (1) 19-22 (1) 
& Central 07-10 (2) 19-21 (1)* 
Europe & 10-12 (1) 
European 23-01 (1) 

Eastern {08-10 (1) 06-08 (1) 
Mediter- 18-21 (1) 
ranean & 
Middle 
East 

Western 
Africa 

09-11 (1)**| 07-10 
08-09 (1) | 10-13 
09-12 (2) 
12-13 (1) 

1) 
2) 

19-22 (1) 

06-08 (1) 
18-21 (1) 

Eastern 
& Central 
Africa 

Southern 
Africa 

) 
) 
) 
) 
) 
) 

09-11 (1)- | 08-10 (1) | 06-08 (1) 
13-16 (1) | 18-22 (1) 
21-28 (1 

08-10 (1) | 09-13 (1) | 18-21 (1) 
10-12 (2) | 13-16 (2) 
12-14 (1) | 16-18 (1) 

23-01 (1) 

Central 
& South 
Asia 

08-10 (1) 
east 13-16 (1) 
Asia 16-18 (2) 

0 (1) 

Far 
East 

South 
Pacific 
& New 
Zealand 

18-19 (2) 
49-21 (1) 

Austral- 
asia 

Carib- 
bean, 
Central 
America 
& North- 
ern 
Countries 
of South 
America 

)**! 06-07 (1) 
Bolivia, - 2) 
Paraguay, 
Brazil, 

Peru, 

05-08 (1) 
17-19 (1) 

05-07 (1) 

01-04 (1) 
04-07 (2) 
07-09 (1) 

04-07 (1) 

23-01 (1) 
01-06 (2) 
06-08 (1) 
01-06 (1)* 

00-03 (1) 
03-06 (2) 
06-08 (1) 
03-06 (1)* 

03-05 (1) 
05-06 (2) 
06-08 (1) 
04-07 (1)* 

19-21 (1) 
21-03 (2) 
03-04 (1) 
21-03 (1)* 

22-05 (1) 
00-04 (1)* 
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Special Honor Roll 

(All Counties) 

#154—Francis H. Heller, 

W2CUC 7-21-76. 

The December, “Story of The Month” 
as told by Al, is: 

Alfred L. Pedneau, KSHKG 
All Counties #117, 6-29-74 

“Born in New Orleans, Louisiana, 

where | lived until | enlisted in the 
Navy. 

“My first interest in amateur radio | 
came about 1953 when my Father, 
WSEKL (now a silent key) was first 
licensed. r 

“| was first licensed in September 
1956 as KN5HKG, but did not do much 
operating as a Novice. 

“| graduated from high school and 
trade school in New Orleans, | ma- 
jored in Electronic Communications. 
Got a Technician license in 1957 and 
my present license in 1960. 

“T enlisted in the Navy and worked 
as an aviation electrician/instrument 
technician. Was an airborne commu- 
nication operator plus a few other air- 

borne duties from time to time. Spent 
18% years in the Navy. Was licensed 
as KR6JP in 1963-1964 in Okinawa. 

“Got transferred to Corpus Christi, 
Texas, the first time, in July 1964. | 
soon ran across the County Hunters 
on 40 and 20. It was not long before 
| became mobile and started giving 
out counties. | have given out counties 

either mobile or aeronautical mobile 
in 32 states and operated portable in 
2 other states. 

“lam happily married and we have 
3 children. Have started working the 
counties over again, but will take it a 

lot easier this time. Am a member of 
MARAC. 

As this is being written, | am at- 
tending college in Louisiana’. Signed, 
“The Hong Kong Gorilla”. 

*P.O. Box 73, Rochell Park, NJ 07662. 

Awards Issued 

Frank Heller, W2CUC waited until 
he had them a// and then was issued 

USA-CA-500 through 2000 endorsed 
All S.S.B., All 14, All Mobiles. USA-CA- 
2500 endorsed All S.S.B.; and Mixed 
USA-CA-3000 and All Counties. 

Ray Teeter, W2NCI, qualified for 
USA-CA-500, 1000, and 1500 endors- 
ed All A-1. 

Bob Fuss, W2HIH won USA-CA-500 
and 1000 endorsed All S.S.B. and All 
Mobiles. 

Hank Kahrs, K2UVG/6 acquired 
USA-CA-500. 

Dr. John Reasoner, WN4QMQ re- 
ceived USA-CA-500 endorsed All 2 

Way-C.W. and became the first U.S. 
amateur to receive USA-CA-500 as an 

S.W.L. (W0-10646 #370 issued 4-26- 
64) and then as a Novice. (Garry 
Hammond, VE3GCO had received 

USA-CA-500-#384 5-23-64 as VEB- 
7554 and then as VE3GCO #731 8-6- 
69). 

Lewis Zell, WA2PCF gained USA- 
CA-500 endorsed All S.S.B. 

Awards 

AWARDS sponsored by CQ: NOTE 
some new Custodians: 

WAZ: Complete rules for regular WAZ 
and single band WAZ pages 54, 55 
and 56 May 1976 CQ or send s.a.s.e. 
for rules and necessary forms to: 
John Attaway, K4IIF, P.O. Box 205, 
Winter Haven, Florida 33880. 

CQ DX/WPX Awards: Complete rules 
pages 57 and 72 May 1976 CQ or 
send s.a.s.e. to New Custodian: Rod 

Linkous, W7YBX, 5632 47th Avenue 

SW, Seattle, Washington 98136. 

WPX: Rules pages 56 and 57 May 
1976 CQ or s.a.s.e. to New Custodian: 
Bob Huntington, W6TCQ, 5014 Min- 

dora, Torrance, California 90505. 

VPX: Rules page 57 May 1976 CQ or 
s.a.s.e. to New Custodian: W6TCQ. 

WPNX: Rules page 57 May 1976 CQ 
Or S.a.s.e. to New Custodian: W6TCQ. 

ta, 

A. EDWARD HOPPER, W2GT, ON 

Awards 

USA-CA Honor Roll 
3000 1500 500 

W2CUC_ 173 W2NCI_ 305 K2UVG/6 
2500 W2CUC_ 306 1118 

W2CUC 221 1000 W2NCI 1119 
2000 W2NCI 405 W2CUC 1120 

W2CUC 260 W2CUC 406 WN4QMQ 
W2HIH 407 1121 

WA2PCF 
1122 

W2HIH 1123 

USA-WPX-76: Rules page 27 of Octo- 
ber 1975 CQ and page 42 of April 
1976 CQ or send s.a.s.e. to Bernie 
Welch, W8IMZ/AC8IMZ, 7735 Red- 
bank Lane, Dayton, Ohio 45424. (This 
Award is FREE). 

USA-CA AWARD: Rules August 1976 
CQ or send s.a.s.e. to W2GT, P.O. Box 
73, Rochelle Park, N.J. 07662 
SJRA VHF Award: The South Jersey 
Radio Association (SURA formed on 

12 June 1916) is offering a special 
award for any amateur who QSOs the 
13 original states on v.h.f. during 1976. 
Apply to: SURA, P.O. Box 293, Cherry 
Hill, N.J. O8002—send s.a.s.e. for 
rules 

Worked Frankford Radio Club Award: 
This free Award offered by the Frank- 
ford Radio Club. USA and VE stations 

need to work 25 members, other sta- 

tions need to work 15 club members. 

Send log data (no QSLs) to: Jack 
Heisey, K2FL/W3MDE, 616 Chestnut 
Street, Palmyra, N.J. 08065. 
World Wide DX Association Award: 
Here is the DX Award of the future, a 

brain child of Gus Browning, W4BPD 

and Frank Jerome, K5CM. This free 

wy aes 
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Ed., W2GT, Roy, ZL1KG & Bob, W2OST. 
Roy #1 Non-USA to get All Counties. Bob 

got All Counties #38, 8-23-70. 
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NOW. 
| ONIEY 5129» 

ALL NEW 
Solid State 
TV Camera 

18,361 - Ideal low cost camera for security or other installation. 7038 

- 1" vidicon, random scan, power supply, 117VAC 60 cps, video output 

-H rez 450 lines, ALC. Wt. 5.6 Ibs. 6.6"W x 9.5’'D x 3.2’"H. Brand 

new. Japanese import. Less lens $129.50 

This camera plus hundreds of other bargains in video equipment listed 

in our Flyer 976N5 - copy free on request. 

DENSON ELECTRONIC CORPORATION 
Mail: P.O. Box 85 
Vernon, Cenn. 06066 

Office: 4 Longview St. 

Ellington, Conn. 

Tel: 203/875-5198 

awards purpose is to see who the 

really big DXer is, and to encourage 

“newcomers” to really get their feet 

wet and seek endorsements. Satellite 

DXers and Novices are also encour- 

aged. This Award is somewhat differ- 

ent than what you may have become 

accustomed to. You need not send in 

QSL cards, but have them verified in 

your neighborhood. No money is re- 

quired to change hands for the award. 

You may work off of other awards 

issued by ‘national’ organizations. 

Yes, this is the International award of 

the future. Here are the rules: 
1. This award recognizes the total ac- 
cumulative country count confirma- 
tions received by an individual DXer 
during the DXers operating lifetime. 
This award is available to ALL radio 
amateurs of the world. 
2. Countries are as established by 

UTAH ALL-COUNTY AWARD 

| t = 10) = || eee 
}] COMPETING THO-AY COMMUNICATION BY AMATEUR | | 
| | RAND WIT} EACH OF THE THENT)-NiNE COUNTIES OF THE STATE 

OF UIAK,USA AD AR HG SATISFACTORY PRESENTED 

Utah All-County 

Award. 
CONMRMATION OF SUCH CONTACTS | 

| DATE. SERIAL AWARD CUSTODIAN CALL | 
ADDITIONAL ENDORSEMENTS = DATES AND APPROVAL 

ALLOW WED. 

If 

Q FORTHE UL CALL 10) 
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internationally recognized lists. 

3. To apply for this award, the appli- 

cant must supply a verified list of 

confirmations in his possession, or a 

list of other awards acknowledging 

confirmations. 

4. Confirmations and list, or other 

awards and list, may be verified by 

submitting to: 
a. any radio club officer. 

b. any notary public certifying 

officer. 
c. any two licensed amateurs. 

d. any WWDXA member. 

e. appointed representatives. 

5. Total accumulative confirmations 

can be in any quantity from any call 

sign or operating location of a DXer. 

example: 
110 QSLs as W6XXX 
80 QSLs as W1XXX 

42 QSLs as DL4XX 
232 QSLs for total accu- 

mulative of WWDXA 
AWARD. 

6. All confirmations (QSLs) must be 

for contacts with government licens- 

ed amateur radio land stations only. 

7. DO NOT send confirmations (QSLs) 

outside of your local call area. (Fol- 

low rule 4). 

8. This award is issued for all one 

mode, all one band, or mixed modes 

and bands. 

9. This award is FREE! WWDXA award 

standings will be published annually 

in DXers Magazine. 

10. Apply by mailing verified con- 

firmation list to the Award Manager 

of WWDXA: Frank Jerome, K5SCM, 

908 Holoway, Midwest City, Oklahoma 

73110, U.S.A. NOTE: There is no “min- 

imum” amount of QSL cards needed 

for this Award. Satellite DXers with 

10 QSLs and Novices with 25 QSLs 

are encouraged to apply. YOU deter- 

mine where you will be on the annu- 

ally published list. 

Utah-All-County Award: Issued for 

working all 29 Utah Counties. Al- 

though there have been reports of 

this Award cost as being 50¢ or free, 

the latest data is that the cost is 

$1.00. Send GCR and $1.00 to: “Mid” 

Middleton, W7ZC, P.O. Box 303, 

Springdale, Utah 84767. Award is free 

to handicapped. 

Mobile Century Award and Worked 

All Continents Mobile Award: The 

committee of The Amateur Radio 

Mobile Society have now decided 

that their M.C.A. and W.A.C./M 

Awards are available to non-members 

of The Society. The Awards cater 

especially for the mobile amateur and 

qualification is as follows: M.C.A.: 

Confirmed QSOs with 100 countries 

taken from the A.R.R.L. Countries list 

whilst operating mobile. Stickers are 

available for each 20 countries con- 

firmed. 
W.A.C./M: One confirmed QSO with 

Europe, Africa, Asia, North and South 

America and Australasia whilst op- 

erating mobile. — 
The Awards are issued free to 

members of The Society (except for 

the return postage of the QSL cards), 

but for non-members the charges are 

as follows (which includes the return 

of QSL cards by surface mail): 

M.C.A.: Within the United Kingdom 

—3.50p 

Outside the United Kingdom—s p 

or 8 U.S. Dollars 

Endorsement stickers—1 p or 2 

U.S. Dollars 

W.A.C./M: All applicants—1 p or 2 

U.S. Dollars 

Receipt of M.C.A. automatically 

places members of The Society in 

the Honor Roll. Top three places in 

May 1976 were: W6KZL/M6—260; 

F3DJ/M—221; G3BID/M—214. 

The Awards Manager is Christopher 

J. Page, G4BUE, “Tatworth’, Station 

Road, North Chailey, Lewes, Sussex, 

England. 

Notes 
Conditions have been real crazy, 

but hope you are getting your needed 

Counties and QSLs. Write and tell 

me, How was your month? 
73, Ed., W2GT 



eS : See 

a the time many of you will be 
reading this it will be all over but 
the “wait until next year” alibies for 
CQ WW contesters. 

Writing a Column so far in advance 
(mid-September at this writing) makes 
it impossible to report current hap- 
penings. We do know that several 
Contest Expeditions are being 
planned, especially to the Caribbean 
and a few isolated areas. 

The weekly bulletins, Geoff Watts’ 
News Sheet, Gus Browning’s DXers 
Mag. and others will have informed 
you about them. (I always forward 
last minute announcements to them.) 

A reminder, the African (W6RR) 
and Carib./C.A. (W6AM & KP4AST) 
Trophies are only available to resi- 
dents of those areas. We define a 
resident as someone who has lived 
there for a reasonable length of time, 
not necessarily a native of the 
country. 

Therefore if you are in that cate- 
gory it would be very helpful if you 
gave your status. We usually have 
to write to find out. You have no idea 
of some of the problems we run into 
trying to get awards to some of you 
guys. 

Your phone entries should be in 
the mail by this time, hope you used 
Air Mail. If you didn’t, make sure you 
do so for your C.W. entry. Need | say 
more about our present day mail 
service? 

73 for now, Frank, W1iWY 

ARRL 160 C.W. Contest 
Starts: 2200 GMT Friday, December 3 
Ends: 1600 GMT Sunday, December 5 

This will be the 7th annual Top 
Band contest organized by the ARRL. 
Activity will be between state-side 
stations, and VE’s and also DX. (No 
DX to DX however). 

Exchange: RST and ARRL section, 
country if its a DX station. 

Scoring: Contacts between stations 
in ARRL sections 2 points, with other 

*14 Sherwood Rd., Stamford, Conn. 06905 

Calendar of Events 
“Nov. 5-8 CHC/FHC/HTH Party 

**“Nov. 6-7 RSGB 7 MHz Phone 
“Nov. 6-8 ARRLCW Sweepstakes 

** Nov. 9-10 YLRL Anniv. Phone 
“Nov. 13-14 Delaware QSO Party 
“Nov. 13-14 Missouri QSO Party 
“Nov. 13-14 European RTTY Contest 
* Nov. 14 Czech. DX Contest 
* Nov. 20-214 Austrian 160 Contest 
* Nov. 20-22 ARRLPhoneSS 

*“ Nov. 27-28 CQ WW DX CW Contest 
Dec. 3-5  ARRL 160 Contest 
Dec. 4-5 TOPS 3.5 MHz Contest 
Dec. 4-5 Tel. Pioneers Party 
Dec. 11-12 ARRL 10 Meter Contest 
Dec. 11-12 Hungarian DX Contest 
Dec. 11-12 Spanish CW Contest 
Dec. 18-19 S.O.W.P. QSO Party 
Jan. 8-9 YU 80 Meter Contest 
Jan. 15 “Hunting Lions” Party 
Jan. 15-16 DL QRP Contest 
Jan. 28-30 CQ WW 160 Contest 
Jan. 29-30 French CW Contest 

* Covered last month. 
** Covered in Sept. issue. 

areas 5 points. The multiplier is de- 
termined by the number of ARRL 
sections worked, (74 possible) plus 
VE8 and DX countries. (see section 
list in QST) 

Awards: Certificates to top scorers 
in each section and each DX country. 

Keep the DX-window (1825-1830) 
clear of stateside operation, that’s 
where the DX stations will be calling. 
They will be listening 1800-1805 or on 
frequencies they specify for your 
answer. Look for KH6’s and etc. at 
the top end of the band, 1995-2000. 

They also will be listening down at 

the low end. There is a lot of unused 
space between 1830-1850 so don’t 
crowd your operation below 1825. 
(The above of course applies mostly 
to East Coast and Mid-West stations.) 

The usual grounds for disqualifica- 
tion, violation of rules, excessive 
duplicate contacts and etc. will pre- 
vail. A large s.a.s.e. to ARRL will get 

you the necesary forms to make log 
keeping easier. 

All entries should be postmarked 
no later than Jan. 10th to ARRL Com- 
munications Dept., 160 Contest, 225 

~ Contest Calendar 
BY FRANK ANZALONE, W1WY 

Main Street, Newington, Conn. 06111 

TOPS 3.5 MHz C.W. Contest 
Starts: 1800 GMT Saturday, 

December 4 

Ends: 1800 GMT Sunday, December 5 
This is the Tops C.W. Club’s an- 

nual contest in which as the title 
indicates the activity is concentrated 
on 80 meters. For the contest it will 
be between 3.5 and 3.6 MHz, with DX 
on the low end. 

Exchange: RST plus a contact 
number starting with 001. 

Scoring: Contacts with own coun- 
try 1 point. With stations on the same 
continent 2 points. With stations on 
other continents 5 points. Contacts 
with HQ sation GW8WJ or GW6AQ 
25 points. (Each call area in W/K, 
VE/VO, UA, and VK count as sep- 
arate countries.) 

Final Score: Total QSO points mul- 
tiplied by number of prefixes worked. 
(Same as WPX) 

Entries may be single or multi- 
operator. 

Mailing deadline is January 31st to: 
Peter Lumb, G3IRM, 14 Linton Gar- 

dens, Bury Saint Edmunds, Suffolk 
IP33 2DZ, England. 

Telephone Pioneers QSO Party 
Starts: 1900 GMT Saturday, 

December 4 
Ends: 0500 GMT Monday, 

December 6 
This is the 12th annual party spon- 

sored by the Stanley S. Holmes 
Chapter in which telephone pioneer 
ham operators will be able to contact 
other members in the United States, 
Canada and in foreign countries. 
(F2CA will be looking for stateside 
QSOs.) 

Exchange: Signal report, contact 
number, chapter name and number. 

Scoring: One point for each ex- 
change with a Pioneer in any chap- 
ter. And one point for each different 
chapter worked. 

The same station may be worked 
on more than one band, but only one 
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The DX fraternity was saddened to hear of the passing away of John Martin, VK3JW 

on August 22nd. John will be remembered for his DX-pedition to Mellish Reef as 

VKQJW, putting that spot on the air for the first time. The Pacific DX Net which John 

ran efficiently for many years is donating the ‘“VK3JW Memorial Trophy” to the CQ 

WW Contest, which will be awarded in perpetuity to the highest scoring single-op 

14 MHz phone station in Oceania. John is shown here at WB6IXC when he visited 

Dennis in 1974. 

mode per band. 
Frequencies: Phone — 3969, 7275, 

14295, 21365, 28675, 50.100 to 50.250, 
144.275 to 145.500. C.W. — 3565, 
7065, 14065, 21065. Also any fre- 

quency permited by FCC regulations 

for RTTY, ATV, 160 and etc. 

Be sure to indicate your chapter 

name on your log and mail no later 
than January 10th to Gene Prze- 
bieglec, WB2ZMU, Stanley S. Holmes 

Chapter #55, Telephone Pioneers of 
America, 100 Central Avenue, Kear- 

ney, N.J. 07032 

ARRL 10 Meter Contest 

Starts: 1200 GMT Saturday, 
December 11 

Ends: 2359 GMT Sunday, 
December 12 

This is the 4th annual contest on 

10 meters and has gained popularity 

1976 Results 

French Contest 

ACIP aaeee eet or: 27,115 AC8DSO .......-. 1,080 
WaArdu ie ote oe 18,666 WeOIMa oaon ded 8,756 

INONOEN dacs saec 122 VE3DMC ....... 3,304 
ACSARKwe ee 10,512 Ph 
KA EX eee 20,136 OSINWE oo cack 17,004 
WB40GW ..... 10,974 INGZNMSIE ooucecoct 714 
WB4EDD! ......... 768 ADSCE UME 1,710 
KSE TAMne eee 3,780 WES ccsosont 38,290 

Bermuda Contest 
Cc.W. Phone 

KOBT mere te 11,253 WAAR wacoc oes 37,170 
VEC Dieters 10,668 WWE) oe sonese 21,942 

GSEX cee 32,637 G4Gigueea anes 46,494 
GAB ULE 22.176 Gave ae 24,420 

Winners and runner-ups. The winners received 
their awards at a banquet in Hamilton, Bermuda 
last month. G4BKI/VP9 (CW) and VP9IB (Ph) were 
the top Bermudians. 
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even in this period of the low sun- 

spot cycle. 
This is a worldwide activity in 

which DX stations are permitted to 
work other DX. You are not limited 
to working W/K and VE’s only. The 
same station may be worked on both 

phone and c.w. 
Exchange: Stations in the 50 U.S. 

states and Canada send RS(T) and 

their state or province. Others send 

RS(T) and a consecutive contact 

number starting with 001. (KP4, KV4, 

KZ5, KC6 and etc. aiso use a con- 

tact number.) Stations not land- 
based given their ITU region. 

Scoring: Each completed QSO is 
worth 2 points, 4 points if its with a 
Novice. The multiplier is determined 
by the U.S. states, VE call areas, 
DXCC countries and ITU regions 
worked. (U.S. and Canada _ not 

counted) 
Frequencies: C.W. — 28000-28050, 

Novice — 28100-28150, S.S.B. — 

28500-28600, A.M. — 28800-29000. 

Oscar contacts permitted. 
Awards: Certificates to the highest 

scoring single operator entry in each 

ARRL section, VE call area and DX 

country. Multi-operator and Novice 

awards will be given if three or more 

entries in a section are received. 

Here again it is recommended you 

send a large s.a.s.e. to ARRL for ap- 

propriate log- forms. 
Mailing deadline for entries is Jan. 

21st to: ARRL Communications Dept., 

40 Meter Contest, 225 Main Street, 

Newington, Conn. 06111 

Hungarian C.W. Contest 
Starts: 1600 GMT Saturday, 

December 11 
Ends: 1600 GMT Sunday, 

December 12 

Its the HA’s working the world on 

all bands 3.5 thru 28 MHz on C.w. 

only. 
Operation will be in three classes: 

Single operator, single band; single 

operator, all band; and multi-operator 

all band. (Club stations enter the 

latter.) 
Exchange: RST plus a _ contact 

number starting with 001. In addition 

the HA stations will send 2 letters to 

identify their county. 
Scoring: One point for each HA 

contact. And a multiplier of one for 

each different HA county worked on 

each band. (Same station may be 

worked once on each band.) 
HA counties: BA, BP, BE, BN, BO, 

CS, FE, GY, HA, HE, KO, NO, PE, 

SA, SO, SZ, 10, VA. VERZA: 
Final Score: Total QSO points 

from all bands times the sum of the 

county multiplier from each band. 

Awards: Certificates to the first 

place winner in each country, and 

each class. 
Logs must be made out in the 

usual form plus a summary sheet and 

a signed declaration. Send within 

six weeks after the end of contest 

to: Radio Amateur League of Buda- 

pest, P.O. Box 2, H-1553 Budapest, 

Hungary. 

Spanish C.W. Contest 
Starts: 2000 GMT Saturday, 

December 11 
Ends: 2000 GMT Sunday, 

December 12 

Its the world working the Espanoles 

on c.w, in this one. Use all bands, 

3.5 thru 28 MHz. 
Exchange: RST plus a three figure 

QSO number starting with 001. 

Scoring: Contacts between EA sta- 

tions and the Phillipines or Hispano- 

american countries are worth 3 points. 

Following prefixes will be considered 

as three pointers: DU, CE, CM/CO, 

CP, CX, HC, HI, HK, HP, HR, KP4, 

LU, OA; PY, 1Gaal, os b7 x ae Ns 

YV, ZP or equivalent prefixes. 

Between EA and all other non- 

Hispano and non-European coun- 

tries, 2 points. 

Between EA and Europeans, 1 

point. 
Multiplier: For EA, each DXCC 

country worked on each band. All 

others use EA call districts worked 

on each band. 
Final Score: Total QSO points 

from all bands times the sum of the 

multiplier from each band. 
(Continued on page 90) 
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Radiation (Continued from page 69) 

of light propagation during the latter portion of fe 
last century. Once the wave nature of light was 
postulated, it seemed necessary to provide a me- 
dium in’ which such waves could perform their 
undulations. Of course, the analogies to water 
waves, and to acoustic waves in air, are quite 
obvious. To serve this Purpose, the so-called 
“ether,” “or aether’ was concocted. In order for 
ether to harmonize with observable nature and with 
experiment, it had to be endowed with some won- 
derfully-magic properties. Its density and viscosity 
were zero, and it was completely transparent. It 
permeated everything. The very science which 
objected to theological assertations regarding things 
pertaining to spiritual and material domains, now 
fabricated its own _ invisible, unfathomable, but 
nevertheless omnipotent State-of-being. Ultimately, 
the idea of an ether lost favor after experimental 
investigation failed to disclose an “ether wind” re- 
Sulting from the earth’s rotational and orbital mo- 
tions through it. In retrospect, one ponders the 
validity of the search for ether motion, considering 
the teneous nature predicated for this medium. In- 
terestingly, we now know that liquid helium at near- 
zero temperature actually displays weird properties 
which are attributed to its zero viscosity! 

It is difficult to conclude that the ether has really 
been abandoned. Although the mathematician 
abides in peace with his law-obeying fields, the 
physicist has identified an almost embarrassingly 
number of “particles”, all possessing the requisite 
properties to bridge the mathematics with “reality,” 
or at least with ‘‘something” the mind can relate to, 
in the same sense that relationships are perceived 
in everyday life. When one investigates these par- 
ticles, the never-never world of the ether almost 
assumes tangible properties. At the very least, it 
appears that the ether concept remains alive, but 
in more sophisticated form, and with a Change in 
the style of the descriptive semantics. Let’s con- 
sider, for example, the photon. This beautiful par- 
ticle is the “carrier” of electromagnetic radiation 
through empty space. In this role, it would be awk- 
ward to attribute to it only corpuscular properties; 
it simultaneously possesses wave-characteristics. 
Although, it reminds us of a golf ball in some of its 
gyrations, it appears very much as a burst of oscil- 

latory energy in other interactions. Obligingly, the 

photon disappears when not “‘needed,” that is, when 

its free-space velocity cannot be that of light. Most 

wonderfully, although such ‘“‘disappearances” ex- 

tinguish the existence of the photon, the energy in- 
vested in it always re-appears in different form— 

often in the excited states of other ‘‘game-playing’’ 
particles, such as the ubiquitous electron. (which 

also can behave as a wave-packet when golf balls 

don’t fit the required scenario.) 

Rin 2C 2C 205 2C 2C 2C 2G 2C Rout 

(A) 

Rout 

Rout 

(D) 

NOTE: 

With proper choice of input winding and R, 

filter will ‘’see’’ Rin = Rout = /LC =Zo 

Fig. 8—Equivalency between high-pass filter configura- 
tions. In most important respects, the above arrange- 
ments display the same behavior. (A) Three full “T” 
sections . . . matched condition. (B) Electrically identi- 
cal circuit, but with paired capacitors replaced by single 
units. (C) Three full ‘‘pi’’ sections . . . matched condi- 
tions. (D) Same as (C), but with inductively-coupled 

input. 

Even though one does not mention ether in polite 

society these days, it is an open secret that Einstein 

found it convenient to allude to ‘‘ghost-fields’. An- 

other Nobel-prize laureate, Paul Dirac, postulated 

space to be “‘filled’ with undetectable electrons. 

Whether physicists, mathematicians, vacuum tech- 

nologists, and amateurs all refer to the same thing 

when they speak about space is, indeed, a moot 

question. Much like Omar Khayyam’s wine-grape, 

“that can with Logic absolute, the Two-and-Seventy 

jarring Sects confute’”’. the wonderful photon divests 

the diverse arguments about space of their potency. 

One of the games that charged-particles play 

reminds us of the opossum, which feigns death 
when exposed to danger. When unlike charges are 
rapidly brought together, a mutual annihilation takes 
place, or so you would be led to believe from the 
evidence of a charge-detecting device, such as an 
electroscope. Actually, the energy invested in the 
charges just prior to their demise, now resides in 
the space-propagating photons. From Kent to 
Superman, as it were! The frequency of the electro- 
magnetic waves associated with the photon is 
neatly given by E/h, where E is the energy that 
“disappeared” with the neutralization of the charges, 
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and h is Planck’s constant, that cement-like number 

that bonds together so many relationships in phys- 

ics, thermodynamics, chemistry, electrodynamics, 

etc. A little experimentation with this relationship 

shows that your 14 MHz photons are inately more 

energetic than those you inject ir.to the ether on 

the 7 MHz band. (Pardon the Freudian slip) 

With photons on the mind now, one can cook up 

a “model” representing radiation as shown in fig. 

5. jt is, as if, something of this nature occurs. Just 

how are the oscillating charges in the dipole, or 

their accompanying induction fields, ‘‘converted”’ 

into radiation photons? Here, the model is, indeed, 

realistic, for that is an open question! 

Because of the photon antics discussed above, 

we may look upon the dipole antenna as a sort of 

“atom-smasher’’—as a variety of charge-accelerat- 

ing devices are popularly called. When positive and 

negative charges come together, as they are about 

to do in (C) of fig. 2, their mutual annihilation will 

| give birth to photons. Although it doesn’t explain 

anything (being the consequence of definition) the 

photons will then propagate into space at the veloc- 

ity of light. (Velocity through the atmosphere is just 

a bit less) Now, our antenna takes on the appear- 

ance of some kind of a ‘“‘converter’—does it not 

convert electrons into photons! 

Anytime charged particles accelerate, collide with 

other particles, or make transitions between various 

states, there is the possibility of excess energy to 

ee 
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Fig. 9—Transmission line representing the entire uni- 
verse of space. The important feature of this symbolism 

is that one cannot grasp hold of either a “beginning” or 
an “end” to the network. Because of the closed nature of 
the line, it is not possible to achieve an impedance match 

when coupling to it. It is further postuated that a dipole 
antenna can only couple to such junctions as indicated 

by a dot. A loop antenna, on the other hand, couples 
inductively to the inductors on the line. 

a 
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be reliriquished. The odds -are often favorable that 

the obliging photon will carry away this energy. In 

fig. 6 an orbital electron in an atom ‘“‘falls” into a 

smaller orbit. It now requires less energy to be a 

satellite of the atomic nucleus than was the case in 

the larger orbit. As stated, this no-longer needed 

energy radiates away via photonic “emission.” Isn't 

nature beautiful? 

And now—a brief hiatus for the sake of inventory. 

We have touched upon such concepts and entities 

as space, ether, photons, fields, electromagnetic 

waves, and the dielectric constant and permeability 

of space and materials. The objective has been to 

try to converge upon a picture of radiation and 

propagation which would harmoniously embrace 

these ideas. It may very well be that this endeavor 

has been attended at least by partial success. For 

example, the expressed dissatisfaction with empty 

space possessing characteristics of a dielectric 

material and of a permeable material is suggestively 

supported by another line of attack: Inasmuch as 

the velocity of wave propagation, other than the 

electromagnetic variety, depends .upon the nature 

of the medium being traversed, it would appear 

axiomatic that the very definite free-space velocity 

of radio waves stems from the very definite prop- 

erties of space. This statement—as it is worded— 

may not bring the antagonists out of the woodwork. 

Quite frankly, however, the implication is intended 

that something more ‘‘meaty” than an ideal vacuum 

inhabits the realms of the universe we blithely call 

“space.” 

Also, we have monkeyed a bit with “models.” Let 

it be conceded that most such representations of 

natural phenomena fall short of a one-to-one an- 

alogy of the actual happenings. Some are best 

described as being childish, or downright crude. 

At the same time, those hydraulic counterparts of 

electric circuits did prove helpful when we were 

first groping our way through elementary electrical- 

theory. We may tend to conceal it at times, but our 

path to higher, and more intricate thought patterns 

is usually illumined by mental associations with 

more familiar things. Thus, a text slanted to grad- 

uate students in nuclear physics contains not only 

those frightening integral symbols, but a good 

sprinkling of simple drawings of water drops to 

implant the root-thinking of the way in which atomic 

nuclei get together and separate. 

As a consequence of such meditations, we will 

now proceed with a “model” of space in which 

electromagnetic waves can propagate at their 

proper speed, and which, hopefully, helps explain 

what happens when we insert those “probes” we 

call antennas into the wild blue yonder. It is, frankly, 

not likely that anyone will be induced to run down 

to the nearest hardware store. But, it may well hap- 

pen that some measure of enhanced insight will 

(Continued on page 97) 
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| measurement reading. And it 
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when the antenna is not resonant. 

It gives resistance and reactance 

readings on dipoles, inverted 
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Econo-line® 
¢ Quality for an Economy Price 

e Solid State Construction 

Linear Switch (FM/SSB) 
Broad Band 

Model Input Output Typical Frequency Price 

702 10W-20W 50W-90W 10Win/70W out 143-149MHz $139.00 

702B 1W- 5W 60W-80W 1W in/70W out 143-149MHz $169.00 

Now get TPL COMMUNICATIONS quality and 

reliability at an economy price. The solid state construc- 

tion, featuring magnetically coupled transistors and a 

floating ground, gives you an electronically protected 

amplifier that should last and last. 

The Linear Bias Switch allows you to operate on either 

EM or SSB. The 702 and 702B are exceptionally well 

suited for 2-meter SSB. Typical power output levels as 

high as 100W PEP can be achieved with the proper drive. 

The broad band frequency range means that your 

amplifier is immediately ready to use. No tuning is 

required for the entire 2-meter band and adjacent MARS 

channels on TPL's new Eeono-line. 

See these great new additions to the TPL COM- 

MUNICATIONS product line at your favorite radio dealer. 

mation on TPL's complete line of 

fe | ed amateur and commercial amplifiers. 

COMMUNICATIONS INC. 

1324 W. 135TH ST., GARDENA, CA 90247 ¢(213) 538-9814 

Canada: A.C.Simmonds & Sons Ltd., 285 Yorkland Blvd., Willowdale, Ontario M2J 188 

| Export : EMEC Inc., 2350 South 30th Avenue, Hallandale, Fla. 33009 

Call or write for prices and infor- 

Put more 

sunch in your work. 
With a Greenlee Chassis Punch you can punch 

clean, true holes in seconds. Round, square, 

key or D. In 16-ga. metal, hard rubber, plastic 

or epoxy. Available at radio and electronics 

parts dealers. Write for catalog E-730. 

Greenlee Tool Co, Rockford, Ill. 61101. 

The Timesavers 

GREENLEE TOOL CO 
a subsidiary of 

Ex-Cell-O Corporation 
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Keyboard Modification (from page 60) 

Now you want to update line 2 and swap call sign 

with the name of the other station. So you punch 

the RESET KEY, punch and hold down the LOAD 

KEY, punch the PROGRAM KEY for line 1, which 

is BCD “0”. Remember, that puts the next char- 

acter, punched in, in the first space of line 2. Now, 

as soon as the second line has been scanned, you 

can punch in the name. Then, you only punch the 

LOAD KEY. The program is still in the memory. 

Then, after the scan has displayed the second line 

again, this time with the name, you repunch the call 

sign etc. So you can alternate the information ap- 

pearing on the second line. These are just two of 

many examples. a 

Parts List 
2 each 74193 

3 each 7400 

5 each unused Key Switches or SPST Push-Buttons 

1 each IK % W Resistor 

1 each .01 capacitor Ceramic Disc 

210 Tube (from page 47) 

RCA, meanwhile, had reorganized the transmit- 

ting tube facility into the RCA Manufacturing Com- 

pany and was not about to let these upstarts steal 

the lucrative tube business away from them. So in 

December, 1937 RCA announced the astonishing 

809, the grand-child of the 210 and son of the 801A. 

The 809 had a maximum input rating of 75 watts up 

to 60 MHz, a rugged 25 watt anode and sold for 

$2.50. Best of all, RCA shrewdly dropped the old 

7.5 volt filament and substituted a heavy-duty 6.3 

volt filament in the new tube, to’ better match the 

popular 6.3 volt receiving tubes that many ama- 

teurs used in the driver stages of their transmitters. 

And so the 210, the standard of comparison since 

1925, was dead. Killed finally by the company that 

originally marketed it, it was superseded by a new 

family of transmitting tubes. The 809 was quickly 

followed by the larger 811 and 812, which provided 

50 watts of plate dissipation for only $3.50. The 812 

gradually faded into obscurity, but the 811, revised 

as the 811A, is still a popular tube for linear ampli- 

fier service today. 

So the 811A stands as the final version of the old 

210, a far cry from the original concept of a tube 

designed to deliver “enormous amounts of power”. 

While the old 210 sold for $9 (equivalent to about 

$45 in today’s money), the 811A today still sells in 

the same price bracket. 

And that brings up an interesting question. Either 

today’s tube manufacturers are more efficient and 

can build better products for less, or the tube com- 

panies of the early ‘twenties’? mercilessly 

“screwed” their customers. Undoubtedly the Su- 

preme Court decision of 1931 had something to do 

with this. What’s your verdict? Be 
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WWV Propagation Forecasts, Goodbye to the 

(Cohen, W4UMF, Jacobs, W3ASK) 
y LO EEE 6 oe ROUEN IE Pap PR od) ce: ZORSeOA 

RECEIVERS AND RECEIVING 
BC-348, Command and Liaison Receivers 

(SUFOlUS oIdelights) maa ars nce eee 70, Jan. 

Heath SB and HW Series, A Receiver Pre-Amp for 

fsternernW2GQK). «ee ee 26, March 

SURPLUS 
AN/ARC-27 Transceiver, The 

(SurpluStoidangtitsyy me 6... 68, July 
ARC-38 Aligning the 

(SUrpldsiSidelighn tse eae rn 66, June 
AN/ARC-38 Transceiver 

(SUT DIUSsS(Celights) aaaane. ee ae 66, May 
BC-348, Command and Liason Receivers 

LSUrpIUS Sicelights snail aan oee 70, Jan. 
D-2 Gun Bomb Rocket Sight Power Supply, The 

(SUrplus:Sidelights)= aaa len aee 66, April 
Mite Teleprinter Story, The 

(SUrDIUS Sideligntsiaes- te eee 68, March 
R-174/URR Receiver, The 

(SUTDICS:SIGellOimts). wea mae ee men ae eee 88, Aug. 
Surplus Equipment for 10 and 6 Meters, Modern 

(Craigs WB4EP KG) mae ihrer aid merteno © 49, Sept. 
Transmitters for Novice Use, Restoring Old 

(NOVICE fern orn ee cae Orne Ss 38, May 
TMC CV-581A/URR - SSB Converter, The 

fourplusesideliqhtS)pamtecass.... 84, Oct./Nov. 
210 Tube: It's Birth, Life and Death, The Famous 

(OCPAVVOS AH) were cee ie 185 ng me ee 44, Dec. 
TEST EQUIPMENT AND MEASUREMENTS 

A.C. Reading Instruments 
(Ube SIC Ae we, 44, June 

Battery Charge Monitor 
VRaEZAW2 KRE) vio Site. yee 27, July 

TRANSMITTERS AND TRANSMITTING 
Kilowatt (Idea), A Simple 

(Baird a WW/CSD) 22 hicial a. ae tee ane, 31 April 
Modular Linear Amplifier, A 

(Galhoun,WoDZ-P) ee, so ea nae 
Kilowatt (Idea), A Simple 

(Baird) W7CSD)S. 2. 31 April 
Modular Linear Amplifier, A 

(Calhoun, W6ODZ 1). 7? 2 aa 18, Oct. Nov. 
Radio Frequency Clipping, Why 

(Eeemings G3LLL) Sa eee 3/, Dec. 
Touch-Tone Pad into your HT, PutA 

(Arconati, KOE BJ) 35a eae ee ee 56, Sept 
SLOW SCAN TELEVISION 

Fast Scan, Slow Scan Inovator, WODFU 

(DeWitt.W2DD | ae ee 31, May 
SSTV Keyboard Modification, WOLMD 

(Van Jindelt, WB6JKW) ............ 59, Dec. 
WOLMD Keyboard, A Backspace Modification for 

the (Pessiki, W3GKW, Rothsching) 
Gotten ice at. fee Sean ae ee ee eee 35, March 

VHF, UHF AND FM 
Chicago FMers Direct Dial Police Via 911 Emer- 

gency Number (Kaplan, W9QKE) ....25, March 
Sleuthing the Russian Weather Satellite 

(Winklena WA VC) ieee ners 46, Oct./Nov. 
Touch-Tone Pad into your HT, Put A 

(Arconati. KO i 6.) ieee eae 56, Sept. 
Two Meter Repeater Growth 1972-1975, A Survey: 

(BUPA WOON ©) ane ee ee ee 35, Jan. 
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HAM SHOP 
SHOSHSSHSSSHHSHHHHSHHEHHEHH

OEEE 

FREE TO CQ SUBSCRIBERS 
SSSHHHSHSHHSHHHHHHESCHHHOH
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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 (maximum 3 lines per 

month). Recent CQ 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 mer- 

chandise listed therein. Direct all correspon- 

dence and ad copy to: CQ Ham Shop, 14 

Vanderventer Ave., Port Washington, New 

York 11050. 

HOOSIER ELECTRONICS - Your ham head- 

quarters in the heart of the Midwest. Factory- 

authorized dealers for Kenwood, Drake, Col- 

lins, ICOM, Ten-Tec, Regency, Atlas, Tempo, 

Swan, Alpha, Standard, Hy-Gain, Mosley, 

CushCraft, Antenna Specialists, Dentron, 

CDE, and others. For the best deal around on 

HF or VHF gear, see us first or see us last, but 

see us before you buy! Write or call today for 

our low quote and become one of our happy 

and satisfied customers. HOOSIER ELEC- 

TRONICS, P.O. Box 2001, Terre Haute, Indi- 

ana 47802. (812)-238-1456. 

MERRY XMAS and HAPPY NEW YEAR 

from WOCVU. On the air since LO Syne 

World's finest hobby. 

FREE CATALOG. Calculators $4.95 each, ul- 

trasonic devices, digital thermometers, strobe 

light kits, memories, photographic electronic 

flash units, rechargeable batteries, LEDS, 

transistors, I1C’s, Piezoelectric crystals, toroid- 

al cores, unique components. Chaney’s Box 

27038, Denver, Colo. 80227. 

TECH MANUALS for Govt. surplus gear - 

$6.50 each: SP-600JX, URM-25D, OS-8 A/U, 

PRC-8 9,10. Thousands more available. Send 

50 cents (coin) for 22-page list. W3 IHD, 7218 

Roanne Drive, Washington, DC AORN 

UNSCRAMBLE POLICE CODE with decod- 

ers. Works on all scanners and receivers. For 

prices and brochure, write: Don Nobles, 

Route 7, Box 265B, Hot Springs, Ark. 71901. 

501/623-6027 (Dealers Wanted). 

WANTED: Car telephones and mobile tele- 

phones and mobile telephone parts, heads, 

cables etc. Greg Hyman, 87 Yonkers Ave. 

Yonkers, NY 10701. 914-476-4330. 

COLLECTOR WANTS TO BUY: Battery Ra- 

dios made before 1929, Pre 1940 TV’s, Wire- 

less gear, Crystal sets, Early parts, Tubes, Mag- 

azines etc. Top prices paid. Jacobs, 1-8 th St. 

Pelham, N.Y. 10803. 

BUY-SELL-TRADE. Write for free mailer, 

Give name address, call letters, complete 

stock of major brands, New and Recondition- 

ed equipment. Call for best deals. We buy Col- 

lins, Drake, Swan, etc. SSB & FM. Associated 
Radio 8012 Conser, Overland Park, Ks. 66204 

913-381-5901. 

HEATHKIT SB-200 - $230; National NCX-3 
with AC-PS/Spkr - $150; Mosley TA-33 - $50; 
Hygain 14AVQ - $15; All with manuals. Hal 
Itzkobics, WB2VIQ, 9281 Shore Road, 

Brooklyn, N.Y. 11209, (212) 839-2197. 

2-30 MHZ COUNTER pc boards $8.25 details 
P.O. Box 6173 Anaheim, Ca. 92806. 

WANTED to buy old radio receivers such as 

the SW3, FB7, FB7 X, Patterson, Hallicrafters, 
HRO, Norden Hauck, Sargent, and sets of the 

30's. | also want sets of the 20’s as well as AK 

Breadboards. Erv Rasmussen, W6YPM, 164 

Lowell St., Redwood City, CA 94062. 
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SELL: Collins KW-1, KWS-1/75 A4/Kw Match 

box, Link 6M. FM. 25 OUFS & 50UFS, BC- 

610, Old QST Big list. SASE. W8VZ Ander- 

son. Marietta, OH. 
Ee ee eS 

SELL: Motorola TRC-27 Repeater, Gladding 

25 Techtronics514-D, TMC Recvr FFR, TCS- 

12 Big list. SASE W8VZ Anderson. Marietta 

OH. 

ROBOT SSTV: 70B monitor (factory mod.), 

80A camera with macro lens, cables, books. 

Mike Ludkiewicz, 143 Richmond Road, Lud- 

low, Mass. 01056. 

COLLINS 75A-4, no. 3083 SSB & CW Filters- 

One owner, excellent condx. $425. W4OD, 

1950 1/2 Winchester Ave., Englewood, FL 

Seis 

FOR SALE: To highest bidder plus postage 

Measurements in radio. Terman. 1935 mint 

Radio engineering. Terman 1937 fly leaf dirty 

Radio operator questions & answers. 6th 

Kaufman Cathode ray at work. Ryder Mint. 

Vac. tubes inwireless comm. 1918 -9 Bucher 

Radio Amateur. Handbook. Kendall & Hahn 

10th. 1957. Douglas, 2254 Pepper Drive, Con- 

cord CA 94520. 

HEATH DX 60B, HG10 VFO mint, Manuals 

$89 - Hallicrafters SX 101 V.Gd. $150.1 pay 

shipping any swaps considered D. Krakowsky, 

WA2HEN, 150 Kearsing Pkwy, Monsey, N.Y. 

10952. 914-425-0360. 

WORLDWIDE - QSL DX - Send Cards to: 

Philip Steven Kurland, 357 East 201 St. Apt. 

1-F, Bronx, N.Y. 10458. 

NATIONAL HRO-500 with matching speaker 

less than two hours on the air. Perfect condx, 

$995.00. WA8VFK, 513-324-3065. 

RUBBER STAMPS: for hams, 3 or 4 lines for 

$2.00, shipped prepaid anywhere in the world 

L.C. Belyea, WB7 FBV, Box 327 Belgrade, MT 

59714. 

VINTAGE HOWARD 490 sell or trade for2m 

rig. Malsman W2RKK, 309 Atlantic, Cedar- 

hurst, N.Y., 11516. 

LAMPKIN FM Dev. Meter, 4-scales $150; Me- 

tric Dig-Dial for Kenwood, Yaesu, etc. LAS). 

List my excess SASE, W4API, Box 4095, Ar- 

lington, VA 22204. 

CQ 2 ANY YL (or XYL) who knows some- 

thing abt the fine art of Navigation, as we are 

Sailing our 32’ FGlass W 2 Hawaii & beyond 2 

Fiji, Cook Islands, Guadal Canal, Malaysia, 

Japan, H.K. Singapore, Philippines, Bombay, 

Arabia, tru the Suez C 2 4X4 Land across the 

Mediterranean 2 France & up the Reine R 2 

Germany -& visiting other Europian Countries. 

YLs will also help in Sailing, keeping us on 

course (&) any interested Gals write Kenny 

K6OPG 455-41st Ave 4 more Info. Will an- 

swer all letters, S photo. PS. No Smokers 

please. Kenneth Mahoney, 455-41st Ave. San 

Francisco, CA 94121. 

CLEAN HEATH HW-202, Six mo. old $150. 

00 certified check. J. Overheal K8YZP, 202 

E. Huron, Ann Arbor, Mich. 48108. 

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 6kv 

c.t. 300 ma, new, pick-up only, $75. 7200 

v.c.t. | a 115/230 v. pri. $35. Pick-up only. 

OZ-PAKS: Large (several kw $30; small (2kw) 

$20. R. Ross, 95 Norwood Ave., Northport, 

INDYenl noo. 

SALE Atlas 210B complete with 110/220 V 

AC Console. Excellent condition. $550 PP. 

With mods (R.I.1T., etc.) as per my Feb. CQ 

article and latest factory updates. Great rig. 

Only reason for sale is that am now in CN8 
and CN8 will not issue license. Schultz, K3EZ 

Box ‘‘L’’, FPO New York 09544. 

LOOKING FOR old Lionel trains. Interested 
only in ‘‘O”’ gauge, excellent to Jike-new con- 

dition. Primary interest is locomotives prior 
to 1952, but will consider complete sets or 
more recent models. Am willing to buy out- 
right for cash or swap radio gear to meet your 

needs. Write. Dick Cowan, WA2LRO, c/o CQ 

Magazine, or call 516/883-6200. 

RS ie ES Ee 

THE BOOK “‘CQ YL” has been updated again 

with a new’ supplement bringing the YLRL 

Officers section up to date through 1977, plus 

a report on the 7th International YLRL Con- 

vention held in Houston in June 76. If you 

have a copy of ‘CQ YL”’ and would like to 

add the new supplement (the pages are “slot- 

ted’’ so they can be inserted directly into the 

book’s spiral backbone), drop a note with 

your request to author/publisher W5RZJ, 

Louisa Sando, 9412 Rio Grande Blvd., N.W., 

Albuquerque, N.M. 87114. Please enclose 

$1.00 to cover cost of printing and mailing. 

The one and only book about YLs in ham ra- 

dio, ‘CQ YL” contains 23 chapters, over 600 

photographs. Order your autographed copy or 

a gift copy, from WS RZJ, $3.50, postpaid. 

ee SS 

WANT - 1915 Govt. & AM. Call Book Show- 
ing my call 90T - Chicago - Speicher, 9303- 

244th St., Bellerose, N.Y. 11426. 

WANTED: HQ-160, Original Parts, Clean, No 
Rust, Good Working condition. Include ship- 

ping in price. KJ UKX,, 51625 Chestnut Rd., 

Granger, IN 46530. 

SWAP old Radio programs on tape. Write tape 
trade 1705 Kaywin Ave. Bethlehem, PA 

18018. 

WANTED Collins Verneer Tuning Knob for 
75-A4. K5FGW, P.O. Box 2577 Lafayette, 

LA70502.. 

HELP! Send me Phonetics for my call. Best 
received wins HW-7 or Bug-Key. Act quickly, 
Mickey Smith, WB8 TEE, Box 1718, William- 
son, WV 25661. ¥ 
CO A Eee 

WANTED: DX 100 B in good shape. Cash. 
Jess B. Tatum, K4!IBX, 502 W. Church St., 
Kershaw, S.C. 29067. 

OLD BOOKS AND MAGAZINES. We'll find 
any radio book or magazine. Radio Boys in 

series in stock. Send stamp for catalog and in- 
formation. Radiographics Books, P.O. Box 
18492, Cleveland Heights, OH 44118. 

FOR SALE: Vol 1, No. | Jan 1945 CQ Maga- 
zine $15.00. A. Dorhoffer, K2EEK, C/O CQ 
Magazine, 14 Vanderventer Ave., Port Wash- 

ington, N.Y. 11050. 

WANTED: Barker and Williamson HDVL 
coils, base and link. Bill Orr, EIMAC, 301 In- 
dustrial Way, San Carlos, CA 94070. 

SELL: Plate Transformer 3600-0-3600 at 1 

Amp $50; 1.7 Amp $70, both with 110-220 

Prj FOB. Want Johnson 226-1 Roller Inductor 

Paul Bittner, WOAIH, 304 W. 17th St., Grand 

Island, NE. 

WANTED: Johnson Viking KW Matchbox W 

or W/O Dir Coupler. WM. Muessig, K4FD, 

3156 Graham Rd., Falls Church, VA 22042. 

WANTED: Service manual for freq meter 

TS175C/U also mint KWM2/A 399Cl1 Bi 6.F2), 

W7 KSG, 1876 E. 2990 So. Salt Lake City, UT 

84106. 

WANTED: Early Radio Catalogues especially 

Wm. B. Duck, Atwater Kent Breadbard parts. 

Glen Angle, KO TAM, Clear Lake. S.D. 57226. 

SELL: Hallicrafters SR-150 transceiver, PS- 

150-120 A.C. power supply, PS-150-12 D.C. 

power supply, and MR-150 mobile mount. 

Also Heath HA-10 kilowatt linear amplifier. 

All are now in operation, in excellent condi- 

tion and with manuals and connecting cables. 

Call Bob, WOPVL evenings. 316-624-3988. 
eee ee 

WANTED: Heath SB-200, SB500, SB640 SB- 

610. WB9VGR, Nick Wyers, 6570 Springside, 

Downers Grove, IL 60515. Tel. 312-852-0980 

WANTED: New 4-1000A. Sell PL-172. Rod 
W7 YBX, 5632 47th SW, Seattle, WA 98136. 

IWANT ENGLISH LESSONS in cassettes 

from the American Amateur Operators. Please 

Contact: Masuo Inoue, JH3SKF c/o SDA Flat 
B-7 77-1 Nozoe, Gokasho, UJI, Kyoto Japan 

Gaile 

WORKED CENTRAL AMERICA certificate: 

Work all 7 countries. Send list and $1. KS- 

ODZ, 4805 Willowbend Blvd. Houston, TX 

WihMstye 



MEDICAL: Any licensed amateur radio oper- 

ator in the medical or paramedical field 

should join MARCO (Medical Radio Council). 

Contact: Stan Carp. M.D. KIEEG, 44 Main 

St., Saugus, MA 01906. (617) 233-1234. 

MAGAZINES FOR SALE: CQ/73/QST/HAM 
RADIO, issues at 20 cents each (including 
USA shipping) from Lockheed Ham Club, 
2814 Empire, Burbank, CA 91504. Send list 
and check. Available issues and any refund 
due will be sent promptly. 

WANTED ANTIQUE GLASS- Looking for 
old milkglass, purple slag, carmel and green- 

town too. Tell me what you have - | pay the 

highest prices. Write: Jack Schneider, c/o 
Cowan Publishing, 14 WVanderventer Ave., 

Port Washington, N.Y. 11050. 

SELL: 14AVQ/WB Vert. new $60.00, Heath 
HD-10 Keyer-Good $25.00, HP-23B P.S. New 
$55.00, SBA-301-2 Xtal Cw Filter- New $25. 
Looking for a Xcbr (HW-101, Swan 350, 
Eico) Cheap! Steve Torma, Box 563, S.U.N.Y 

Maritime College, Fort Schuyler, Bronx, N.Y. 
10465. 

SEASONS GREETINGS TO ALL and Best 
Wishes for a Bright New Year from Vi, K5- 
GNG and Ed K5ENL. 

SIGNAL/ONE REPAIRS: High SWR Protec- 
tion. RIT. K6BE/5. 505-522-3705. 2200 Cor- 
ley Dr., Las Cruces, N.M. 88001. 

WANTED: Old Radio and Broadcast Maga- 
zines, books catalogs, Call Books, battery op- 
erated radio’s, As well as transmitters, parts. 

Erv Rasmussen, W6YPM, 164 Lowell St., 
Redwood City, CA 94062. 

U44-BBT less acc. need p.s. repair, make offer 
Sixer $25, HE-45 $40, Cosmicar fl.4 TV lens 
$40. WB20ZA, 716 Calhoun Ave., Bronx 
N.Y. 10465. 

WANTED- Magnum 6 for Drake T4X Line. 
Box 3112 Langley BC Canada V3A4R3, 
VET WJ. 

\ fp Eee el 

FIED ADS. 
CQ subscribers can place ads in HAM SHOP on a noncommercial basis 
absolutely FREE. Here’s your chance to buy, sell or swap your way into 
that ultimate station or just pick up some spending money. Why spend $5 
to sell a $10 item somewhere else when there isn’t enough room to des- 
cribe the item in the first place and about $2 of the $5 just goes for your 
name and address. 

Just follow those hoof prints today and get in on the greatest deal amateur 
radio has to offer. 

Please run this in the next 

available issue of CQ: 

Gift Horse 
Bonanza! 
You've followed the signs for years, but we’re here to tell you that there is 
a pony out there just waiting for you. Hitch your wagon to CQ’s Gift 
Horse (but don’t look in his mouth) and cash in on our FREE CLASSI- 

ee 
CQ HAM SHOP 

14 Vanderventer Ave. 
Port Washington, N.Y. 11050 

Zip 

City State 

NEED COMPLETE SCHEMATIC for At- 
water-Kent Model 559 Four Band Radio. 
Send with price to: T.C.Stresper, 5265 Madi- 
son Rd. Madison, OH 44057. 

SWAP-SELL- SB220 - 2 KW Amplifier. Best 
offer or trade for SB102 and P.S. - New Never 

turned on. Don’t need SB102 Must be mint. 

Clarence Ridgely, 918 North Main St., Prince- 
ton, IN 47670. 

NRI MILITARY —INDUSTRIAL electronics 
course texts. $50 or trade for Morse Code 

training device (military or other) or trade for 

another course. L.P. Biese, RFD 1, Hill, N.H. 

03243. 

HALLO DX’ERS! I.R.C.’s FOR SALE: 14 
IRCs for $5, 29 for $10, 44 for $15, 60 for 
$20. Write to I4BFY, Bob Borhy, 133 via 
Toscana, 40141 San Ruffillo, BO, Italy. 

la 
me 

LEVEL CONTROL 

2 CODE READER LATRONICS 

The Atronics Code Reader: b 
e Displays letters, numbers,and commonly 
used punctuation visually as: Morse Code 
signal is received. 

e Operating speed 5 to 50 WPM at 
selected speed. 

e All Solid State 

e Reader 
Kit $149 
Model KCR101 
Ready MadeModel CR101$225 

USE YOUR BANKAMERICARD 

Now you can have the famous 
Atronics Code Reader, that displays 
decoded Morse Code signals 
visually, in kit form. Assembly is | 
simple, and can be completed in as 
little as 5 hours. Complete,. step by 
step, illustrated instructions are 
included. 

e Make code learning faster and easier 
e One single connection to your speaker 
receiver or transceiver puts it into 
Operation 

e Hard copy read out of CW available with 
, TU-102 TTY Interface Module accessory. 

Buy Factory Direct & Save! Send for Free Literature Today. 

ATRONICS po. box 77, Escondido, CA 92025 Call (714) 745-1971 
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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. 

DECEMBER, 1976 

1 AFS/Kriket 

2 Atronics 

3 Denson Electronic Corp. 

4 DX Engineering 

5 Eimac, Div. of Varian 

6 Fair.Radio Sales 

7 Genave 

8 Greenlee Tool Co. 

9 Heath Company 

10 Henry Radio 

11 Hy-Gain Electronics 

{2 International Crystal 
Mfg. Co., Inc. 

13 Jan Crystals 

14 Kensco Communications, 
Inc. 

15 Kenwood 

16 Leader Instrument Corp. 

17 Midland International 

18 National Radio Institute (NRI) 

19 New-Tronics Corporation 

20 Palomar Engineers 

21 Russell, Col. Wayne D. 

22 SST Electronics 

23 Sentry Manufacturing Corp. 

24 Sherwood Engineering, Inc. 

25 Space Electronics Co. 

26 Standard Communications 
Corp. 

27 Swan Electronics 

28 TPL Communications 

29 Taylor Radio Company, Inc. 

30 Telrex Communication 
Engineering Laboratories 

31 Ten-Tec 

32 Unadilla Radiation Products 

33 Varian 

34 Yaesu Musen USA Inc. 

CQ Reader Service 
14 Vanderventer Ave. 
Port Washington, N.Y. 11050 

re 
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Contest Calendar (from page 80) 

The same station may be worked 
on each band for QSO and multiplier 

credit. 
Awards: Gold, silver and bronze 

medals to first 3 place winners, both 
in Spain and overseas stations. 

Include a summary sheet with your 
log showing the scoring and other 
pertinent information, the usual 

signed decalartion, and your name 
and address in BLOCK LETTERS. 

Your entry must be postmarked no 
later than one month after the end of 
the contest to: U. R. E. Concurso 
Internacional C.W. 1976, P.O. Box 
220, Madrid, Spain. 

S.0.W.P. QSO Party 
Starts: 0000 GMT Saturday, 

December 18 
Ends: 2400 GMT Sunday, 

December 19 

The Society of Wireless Pioneers 
will be holding a QSO party for the 
first time using voice only. Tradition- 
ally it has always been on c.w. 

There will be no set exchange or 
scoring, just a social “get-together” 
to exchange greetings. 

Activity will be found in the Gen- 
eral portions of each phone band, 
about 25 kHz above the low edge. 

Since no awards are being made 
no logs are requested. 

Listen for the S.O.W.P. Net on 
14125 MHz c.w. each Thursday at 
1500 GMT. W5QKU will give you all 
the details. 

Novice (from page 56) 

passing his General exam. But a 
month later, he was still waiting for 
the new license to arrive. His record 
is 30 states and three countries using 
a Tempo-1 transceiver feeding a 
Hy-Gain 5-BDQ, five-band trap dipole, 
20 feet high. Will’s most-rewarding 
experience of his still-young amateur 
career has been traffic (3rd-party 
message) handling on the Novice traf- 
fic nets. “I encourage all Novices to 
join one and advance Amateurs’ Pub- 
lic Service image and the hobby 
itself.” 
We are at the bottom of the page 

again. We invite you to contribute to 
your column with pictures, sugges- 
tions for technical discussions, and 
accounts of your own experiences. 
What are the impressions of the Nov- 
ice bands of today compared to how 
they were years ago when many of 
the Technicians now active on them 
were last active on any frequency 
below 30 MHz. Address your mail to: 
Herbert S. Brier, W9AD, Novice Edi- 

tor, CQ Magazine, 409 So. 14th St., 

Chesterton, Indiana 46304. 
73, Herb, W9AD 



Radiation (Continued from page 82) 

ensue. (The author finds himself in a favorable posi- 

tion—whether these notions are “bought” or re- 

futed, the thought-provoking motivation of the article 

will have been realized!) 

Antenna buffs are acquainted with the represen- 

tation of space by a transmission line—space is 

“modeled” by a line which is accorded an appro- 

priate characteristic impedance, and is comprised 

of suitable elements to allow radio waves to propa- 

gate at the speed of light. These transmission-line 

models are patterned in the technical literature 

after low-pass filters, such as you have with coaxial 

cable or TV lead-in. See fig. 7. An objection to this 

kind of modeling is that it infers the possibility of 

transmitting a sustained d.c. signal through space. 

Inasmuch as such is not the case, it appears that 

something might be gained by devising a more 

realistic model—one that complies more with the 

facts of life of radiation and propagation. 

To this end, a high-pass filter network is pro- 

posed. Fig. 8 depicts some of the relevant features 

of the high-pass network. In (A), four cascaded ‘“‘T” 

sections are shown. Now, it might appear silly to 

show the series capacitors-pairs involving capac- 

itors of size 2C. For, it is obvious that these are 

equivalent to single units of size C. It does Rappen, 

however, that the filter designer ordinarily goes 

through stage (A) before he gets to stage (B). But 

even more important, we have a reason for illus- 

trating the configuration of (A). This will shortly be 

revealed. In the meantime, let’s jump to the network 

shown in fig. 8C. This consists of four ‘‘pi’” sections. 

For most practical purposes, it can be said to be 

equivalent to the four “T” section arrangement of 

(B). This being the case, the modification shown in 

(D) can be readily understood. Here, we have, again, 

four cascaded “pi” sections, but the input signal is 

now inductively coupled. Summing up, the filter, or 

transmission line networks of fig. 8ABCD can all 

provide essentially the same behaviour. 

Even though the high-pass filter configuration is 

not commonly used as a “‘transmission line,’ it, 

nonetheless, has some characteristics which are 

identical to those of the low-pass line. In particular, 

it is true of both types of networks that the charac- 

teristic impedance is given by \Y L/C. And, it is also 

true that radio-waves propagate along both, the 

high-pass, and the low-pass network, at a speed of 

1/\ LC meters per seccnd. We must, of course, deal 

with the units in which L and C are expressed in 

order that we can obtain some meaningful numbers. 

Recapitulating our path of progress—we have con- 

jured a model of space which will do everything 

that the ‘‘conventional’ model, the low pass _ net- 

work, will do. Unlike the low-pass network, our high- 

pass arrangement will not “propagate” a steady d.c. 

signal through space. Hopefully, it may also simu- 

late space in a more analogous fashion in other 

respects. 

The dielectric constant of space is 8.85 x 1072 | 

farads per meter. In actuality, the dielectric constant 

of various materials is also expressed in this man- 

ner. Thus, when it is stated that the dielectric con- 

stant of mylar is 2, what is really implied is that this 

material has a dielectric constant twice that of 

space. The dielectric constant of mylar is therefore, 

2 X 8.85 X 10, or 17.7 x 10 farads per meter. 

Confusion often arises because the dielectric con- 

Stant of all substances other than space (vacuum) 

should be termed relative dielectric constant. (Also, 

if you see the statement that space has a dielectric 

constant of unity, what is really meant is that it is 

unity relative to all other substances.) 

A similar situation pertains to the magnetic per- 

meability of space. The permeability of space is 

4, X 107 henries per meter. Again, the permeability 

of all other substances is expressed in the same 

manner, that is in henries per meter. When it is 

stated that the permeability of a substance is 100, 

what is really implied is that the permeability is 

one-hundred times that of space (vacuum). The 

permeability of such a substance is therefore, 100 

x 47 X 107, or 400 x 3.14159 henries per meter. 

Confusion often arises because the permeability of 

all substances other than space (vacuum) should 

be termed relative permeability. (Also, if you see 

the statement that space has a permeability of 

unity, what is really meant is that it is unity relative 

to all other substances.) 

From the above, it is seen that the dimensional 

description of space as a dielectric “‘substance”’ is 

so much capacitance per unit length. And, the di- 

mensional description of space as a magnetically- 

permeable substance is so-much inductance per 

unit length. So, what can be more natural than de- 

picting space as an LC network? As mentioned, we 

have decided to view space as a high-pass ‘‘trans- 

mission line.”” Let us now see what happens when 

we plug numbers into the simple equations which 

describe the behaviour of such a network. For 

velocity of propagation, we have 1/\ LC meters 

per second. Substituting the permeability of space 

for L, and the dielectric constant of space for C, 

we have, 
1 

V4x=— X 107 X 8.85 x 107 

; 

1X 10 ¥ 1112 

lee Ole 
33.485 

= 2.99863 x 108 meters 

per second, or 299,863 kilometers per second, 

which is within a small fraction of a percent of the 
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value found listed in various physics and engineer- 

ing handbooks. So far, so S00 ee ane our model 

is beginning to simulate space! 

It -is well known that fun inspires more fun. So 

let’s investigate our “model” further. Its character- 

istic impedance is given by \ L/C. Substituting the 

same values as we did for L and C in the velocity 

of propagation calculation, we have 

V4 X 2 X 107/8.85 x 10°? = V 14.1993 x 104 = 
376.8 ohms, which is the Wess cited in references 

for the “impedance of space”. 

So far our model complies with the nature of 

space in that d.c. cannot be propagated, in its 

speed of light-propagation feature, and in its char- 

acteristic impedance. What else can we glean from 

this high-pass transmission line? Referring now to 

fig. 9, we see the complete transmission line ‘“‘once 

around the universe.” (Of course there are a near- 

infinite number of sections.) We now suppose that 

a dipole antenna can only couple into the line at 

the dotted junctions—where the 2C capacitors join. 

This is the reason for the paired capacitor repre- 

sentation of fig. 8A. Remember that the line still 

functions as if it were shown with single capacitors 

of value C. The essential difference between the 

line encircling the universe and others we have 

contemplated, is that the universe line has no be- 

ginning or end. And that implies that nature is go- 

ing to frustrate us in any attempt to match imped- 

ances, either with a transmitting or a receiving 

antenna. Consider, for example, an antenna de- 

signed to have a radiation resistance of 376.8 ohms. 

This antenna will nof make a “reflectionless”’ 

coupling into space because at any point where we 

“connect,” the line will see our antenna in parallel 

with its own characteristic impedance. It is sug- 

gested that this inescapable mismatch corresponds 

to the existence of the induction field—a region 

characterized by energy going to and fro, or in other 

words, a region of high s.w.r.! (Refer back to fig. 5). 

A loop antenna couples electro-magnetically to 

the inductors of fig. 9. The same hypothesis with 

respect to impedance-matching prevails because 

of the closed configuration of the system. Other- 

wise, the loop antenna is postulated to couple to 

the line as suggested in fig. 8D. 

We will not concern ourselves with the cut-off 

frequency of the line. This is because cut-off ‘s the 

consequence of internal reflections in any filter- 

type network. Inasmuch, for our lifetime at least, 

our r.f. is on a one way journey into space, the line 

will not exhibit its high frequency cut-off. (which, 

to appease the curious would be close to 24 MHz 

1 

AS ae 

The inherent impedance-mismatch between any 

antenna, and space, can provide us with some 

down-to-earth insights regarding the length, or ex- 

tensiveness, of our radiating systems. A prime rea- 

from f. 
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son for getting lots of wire into our “sky hooks” is 
to couple more tightly to the spatial “load”. Or, in 

terms of our transmission-line model, a closer ap- 

proach to impedance match is attained, thereby 

allowing for greater transfer of power. In actual 

practice, increasing the antenna dimensions beyond 

several wavelengths in the case of dipoles leads to 

diminishing returns with regard to performance. 

This is especially true in amateur installations 

where that old demon, economics, rears its ugly 

head at the slightest provocation. The problem cen- 

ters about the increase in dissipative losses which 

tends to accompany larger antennas. Thus, it does 

not necessarily follow that if ‘‘a little is good, a lot 

is much better’. Generally speaking, it is not worth- 

while to seek increased radiation-efficiency by en- 

largening dipoles beyond a half wave-length. Of 

course, longer, antennas may be used for other 

reasons, such as manipulation of directivity or of 

the angle of radiation, or for resonating purposes, 

or aS a means of securing multi-band operation. 

Fortunately, even ‘‘too short” dipoles—those with 

radiating elements appreciably less than a quarter 

wavelength—can radiate efficiently, provided that 

the dissipative losses of the antenna system (which 

includes feeders, loading coils, “‘top-hats’’, traps, 

matching networks, grounds or ground planes, etc.) 

can be kept low. This is readily borne out by the 

relationship, Radiating Efficiency = 

Radiation Resistance 

Dissipative Losses + Radiation Resistance 

x 100. Thus, a tiny antenna with low radiation re- 

sistance can radiate efficiently if the dissipative 

losses of the overall antenna system are low. 

Practically, we can only go so far with shortened 

radiators, for the dissipative losses tend to mount 

up rapidly in the loading coil and feeder system. 

This, indeed, had been the situation with the now 

out-moded low-frequency marine transmitters. The 

extremely low radiation-resistance presented by the 

necessarily-short antennas on small boats made 

even fractional—ohm losses assume great signifi- 

cance in the above equation. To the extent that 

such losses could be kept low, these short antennas 

were ‘willing’ to give a good account of them- 

selves. To paraphrase an astrological precept, a 

low radiation-resistance inclines, but does not com- 

pel poor radiating-efficiency! 

The inevitable termination of all things now 

hastens our probe to its own end. It is hoped some 

fuel has been provided for the furnaces of creative 

imagination. The time appears ripe for a genuinely 

new radiative process, some really different an- 

tenna-structures, or an explanatory theory telling 

us how the r.f. gets out there. If none of these are 

immediately forthcoming, let’s at least originate 

some new particles, as do to-day’s scientists with 

almost clockwork regularity. What are your notions 

of a radiatron, or a propagatron? i 
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