
111 40 1 44§  - 

olbPx 1980  Lao W I . 

Meter 
Tricks for 
Homebrewers 

The Novice 
F Experience: 
Sam Morse's 
J' Revenge 
irre Beyond QTH, 
RST, and 
e' Goodbye... 

. W9)<NI Chases 
,  ter'ms:re One... 

in Radio 
hniques 

nzons 
Time 
d Much 
re... 



NEW TEN-TEC 
OMNI-C 9 Band 'Pransceiver+ HERCULES Solid-State KW Linear 

TEN-TEC SUPER RIG IS READY. For every band, every band 
condition. With the latest in solid-state hi technology, the latest 
in features. To make communications easier, more reliable — 
super. 

OMNI-C 
The new model in this famous series. With new coverage and new features 
to make it better than ever! 
All 9 HF Bands. From 160 through 10 meters, including the new 10, 18 
and 24.5 MHz bands. Coverage you can live with—for years and years. 
3-Mode. 2-Range Offset Tuning. Offset the receiver section or the 
transmitter section or the entire transceiver! In 2 ranges: -±500 Hz or ±-4 
kHz. For complete flexibility in fine tuning, a DX work, or net operations. 
Seven Response Curves. Four for SSB, three for CW With new 
switching to select the standard 2.4 kHz fiber, optional 1.8 kHz SSB filter. 
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active 
audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any 
situation. 
Built-In Notch Filter and Noise Blanker. Notch is variable from 200 
Hz to 3.5 kHz with a depth of more than 50 dB. New noise blanker reduces 
ignition and line noise Both standard equipment. 
"Hang" AGC. New, smoother operation. 
Super Specs. Optimized sensitivity —a balance between dynamic range 
and sensitivity (2 ,,tV on 160 to 0.3 MV on 10 meters) Greater dynamic 
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator. 
200 watts input on all bands! /00% duty cycle on all bands for up to 20 
minutes. 
Super Convenient. Built-In VOX with 3 up-front controls. Built-In PTT 
control at front and rear jacks. Built-In Zero-Beat switch puts you on exact 
frequency. Built-In Adjustable Sidetone with variable pitch and level. 
Adjustable ALC for full control from low power to full output. 2-Speed 
Break-ln, fast or slow speeds to fit operating conditions. Built-In Speaker 
eliminates desk clutter. Automatic Sideband Selection —reversible. 
Super Design. All Sofid-State and Broadbanded—from the pioneer, 
Ten-Tec. Modular plug-in circuit boards. Functional Styfing with convenient 
controls, full shielding, easy-to-use size (53/4 "h x 143/4"w x 14"c1). 
Super Hercules Companion. Styled to match, plus separate receiving 
antenna capability, plus transceiver front panel control of linear's 
bandswitching (one knob does it all). 
Full Accessory Line including filters, remote VFO, power supplies, 
keyers, microphones, speech processors, antenna tuners—all in matching 
color. 
Model 546 OMNI-Series C.... $1189. 

- - • 

HERCULES 
Amateur Radio's first full break-in solid-state kW linear amplifier. With the 
reliability you'd expect from the pioneer in high-power solid-state 
technology—TEN-TEC. 
All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull 
solid-state amplifie modules with an output combiner. Super solid. 
Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEC. For 
fast, effortless changing of bands. Super easy. 
Automatic Bandswitching when used with OMNI (the OMNI bandswitch 
also controls HERCULES bandswitching through a motor driven stepping 
switch). Super convenient 
Full Break-In. HERCULES puts the conversation back into high power CW 
operation—you can hear between every character you send. 
Full Coverage. 160 through 15 meters plus four "AUX" positions for 10-meter 
conversion by owner and future band additions. 
Full Gallon. 1000 watts input on all bands, 600 watts output, typical. Built-in 
forced-air cooling Driving power 50 warts, typical. Adjustable negative ALC 
voltage. 100% duty cycle for SSB voice modulation; 50% duty cycle for 
CW/RTTY (keydown time: 5 minutes max.) Continuous carrier operation at 
reduced output. 
Full Protection. Six LED status indicators continuously monitor operating 
conditions and shut down the amplifier whenever any one exceeds set limits 
(the exciter automatically bypasses the amplifier under amplifier shut-down for 
barefoot operation) The six parameters monitored are: 1) overdrive; 2) im-
proper control switch setting; 3) heat sink temp.; 41 SWR; 5) overvoltage/over-
current; 6) rf output balance. Two meters monitor colector current, voltage, and 
forward/reverse power. And a highly efficient automatic fine voltage correction 
circuit (patent applied for) eliminates the need for selecting transformer taps. 
prevents applying too high a voltage to final amplifier devices, becomes 
operative under low line conditions. 
Super Power Supply. Provides approximately 45 VDC (i_r, 24 amperes, 
operates on 105/125 VAC or 210/250 VAC. Tape wound transformer and 
choke reduce weight (50 lbs.) and size (7Yeh x 153/4"w x 131/2"d). Separate 
enclosure. 
Super Styling. Designed to match OMNI, the HERCULES has the same 
height as OMNI, plus matching bail and matching colors. The front panel is 
simplicity in itself with two push-button switches (power and mode) plus two 
knobs (meter and bandswitch), and a "black-out" monitor panel (when unit is 
off, meters are unobtrusive). Amplfier size Is 514"h x 16"w x 151/2"cl. 
Model 444. HERCULES amplifier & power supply.... $1575. 

¡Experience  , INC. 1Experience SUPER RIG at your TEN-TEC dealer, or write for full details.  11 le   SEVIERVILLE, TENNESSEE 3 MT 
CIIHDA,GO1 lInCC LA AVE. CHICAGO. IAA. *CHO 



ck Attack from DenTron 
Components are the latest in communication systems adapting to your stations' needs. The DTR-3KA and DTR-1200L are equipped 
with heavy-duty handles for easy rack mounting and rack brackets that can be easily removed. The DTR-12001_ linear amplifier pro-
vides 1200 watts SSB and 1000 watts OW input continuous duty. It features large 31/4  "shadowbox back lit meters for easy reading, 
and tuned input for compatibility with solid state or tube transceivers The DTR-3KA antenna tuner handles a full 3KW PEP. It 
features a built In 2KW dry dummy load with thermostatically controlled forced air cooling, a remote sensor box to insure meter 
accuracy and 50 OHM impedance Component racks available at your DenTron Dealer. 

DTR-1200L Linear Amplifier 

Frequency Ranges:  '   
80 Meter Band  3.45 - 4.6 MHz 
40 Meter Band  6.00 - 9.0 MHz 
20 Meter Band  10.00 - 16.00 MHz 
15 Meter Band  20,95 • 23.50 MHz 
10 Meter Band  Export Model - 

Medea'  USB, LSB, CW, RTTY, SSTV 
„Power input;  1200W - SSB, 1000W - CM/ 
Power Requirements:  234f117 VAC 50/60 Hz 
RF Drive Power:  150 Watts maximum and 65 watts 

minimum for I KW PC Input. 
DC Plate voltage:  Idle -i 2300V approximate 
Duty Cycle:  100% SSS, CW RTTY SSTV ' 
Input Impedance:  50 Ohms nominal 
Input VSWR:  1.5 to 1 average  • 
Output Impedance:  50 Ohms nominal 
Antenna load VSWR:  2 to 1 maximum 
ALC:  negative going, adjustable from front 

panel 
Spurious Emissions:  IMD greater than 30 db down 

Harmonics - greater ,than 40 db down 
Switchable 12VDC accessory output voltage 
Multimeten 

Plate Voltage  0 3000VDC e. 
Plate Current  0 - 500ma-, 

5  Relative Output  Adjustable 
Front Panel Plate Voltage Switching 

4% 2 4ai 1-
1‘3   
Derwin_   

51/4 " H x 17" W x 13"  (19" W with 
rack brackets)  ' 
46 pounds 

DTR-3KA Antenna Tuner 

Frequency Coverage: 1.8 - 30 MHz continuous 
Built In '2 KW PEP Dummy Load - Forced Air Cooled 
Input Impedance: 50 ohms (Resistive) to transmitter. 
Antenna Inputs , 
Coax 1, 2 & 3 - unbalanced—may range from a few 
ohms to a high Impedance 
Long wire - low to high Impedance 
Balanced line - 75-660 ohms 

Power Capability: 3000 watts P.E.P. 
Wattmeter: 200 watts forward 

2000 watts forward 
•  200 watts reflected 

Accuracy: -1- 51/4  
Remote sensor box 
31/4 " bacIttit meters  - 
Dummy Load: with manual or automatic forced air. 

cooling 
Integral 3KW Salmi 
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V er rri n : 
Radio Co., Inc. 
1605 Commerce Drive 
Stow, Ohio 44224 
(216) 688-4973 



1HIS MONEll'S 

HORIZONS 
The Electronic '80s. 
There's an old, old expression that 
goes, "You ain't seen nuthin yet," 
which, while not in preferred 
grammar, certainly says what 
needs to be said about our elec-
tronic progress in the past few 
years. The future will be even 
harder to keep up with, as manu-
facturers begin to reap the benefits 
of the research that is under way 
right now. There's a phenomenon 
called a learning curve in industry 
— the more you produce, the 
more you learn how to produce, 
which leads to more production, 
and so forth. Author Blakeslee is 
right in the thick of all the action in 
the electronics industry, and has 
shared some observations with us. 
The only problem is, things are 
happening faster than he can 
write about them. Better read his 
article on page 12 before it be-
comes out of date! 

The Novice Experience 
Last month, Jeff told about the 
Amateur Bug and how it finally bit 
him after years of resistance. This 
month, he spells out some of the 
consequences, such as an infec-
tion that leads to a ringing in the 
ears — a ringing called Morse 
code. Try page 28. 

Ham Radio Techniques 
Bill's suggestions for the month of 
October include some ideas about 
record-keeping, a multi-band 
dipole, a loop-dipole, a neat 

balun, and a bit of analysis of the 
ZL-special antenna from New 
Zealand. It's easy to take, and also 
good for you! 

Time Warp QSL? 
A QSL card with a postmark be-
fore the contact was made? You 
gotta be kiddini It has happened, 
and there is an explanation (there 
always is), which WA2ANU pro-
vides on page 38. 

DXer's Diary 
Some call it luck, but Bob's diary 
this month shows that it takes a bit 
more than that. Put on that spare 
set of headphones over there, and 
listen in as he runs through some 
tricks and mental gymnastics to 
catch one that he still needs a card 
from. Tune the bandspread dial to 
page 42. 

Liven Up Those QS0s 
Are you caught in the tide of 
QS0s that all sound the same . . . 
Name, weather, QTH, RST, 
goodbye? Still writing everything 
down? Don't give up. You're on 
the way to improvement, even if 
you can't see it just now. Here's a 
chat with a newcomer about this 
very common problem, and a few 
tips on how to make those QS0s 
memorable. You can eavesdrop 
on page 46. 

Using That 
Surplus Meter 
Flow many times have you been 
turned off from building that latest 
project when you saw the price of 
a new meter? Especially when the 
meter called for cost as much as 
all the other parts combined! Well, 
there's hope for all you new 
homebrewers. It's a simple trick — 
known and used by thousands of 
old-timers, but not often found in 
today's Amateur literature. Read 
how easy it is to put that beautiful 
surplus "bargain" to use, starting 
on page 49. 

Ham Radio 
Provides Guidance 
Hams are noted for their willing-
ness to help other hams, and nu-
merous beginners have praised 
their friendly mentors for the ad-
vice and time so freely given. It is 
no surprise, then, that a young 
would-be equestrian, with help 
from friends and parents, found a 
ham who was more than happy to 
provide communications for a 
very important event. It's a touch-
ing and beautiful story, and you 
can read it on page 52. 

The Cover 
Satellites, Microprocessors, Inte-
grated Circuits, Digitized Tele-
vision transmission — these are 
only samples of what is in store for 
Amateur Radio in the next few 
years, and our cover catches the 
excitement of being part of the 
Electronic 80s. Original painting 
by Tom Broscius, WA2RWA. 

HAM RADIO HORIZONS October 
1980, Volume 4, Number 10. Pub-
lished monthly by Communications 
Technology, Inc., Greenville, New 
Hampshire 03048. Telephone (603) 
878-1441. Second Class Postage paid 
at Greenville, New Hampshire and at 
additional mailing offices. ISSN 
0147-8818. 

Subscription price: Domestic, one year, 
$12.00; two years, $20.00; three 
years, $27.00. Canada and World-
wide, one year, $12.00; two years, 
$22.00; three years, $30.00, payable 
in United States funds. 

Subscription inquiries and changes 
of address should be directed to Ham 
Radio Horizons, Greenville, New 
Hampshire 03048. Please include ad-
dress label from most recent issue if 
possible. 
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RODUCT 
exciting new ideas from the 

world's leading manufacturer of 
amateur radio accessories 

NEW MFJIBENCHER 
Keyer-Paddle Combo — 

"The Pacesetter" 

MFJ-422 
Combo 

95 1 $99 (+$4) 

MFJ-422X Keyer only 

'1$6995 ( +$4) 

The best of all CW worlds — a deluxe 
MFJ keyer in a compact configuration 
that fits right on the BENCHER iambic 
paddle! And you can buy the combination or 
just the keyer to fit on your BENCIIER. 
New N M keyer — small in size, big in. 
features. Curtis 8044 IC, adjustable weight 
and lone, front panel volume and speed 
controls (8-50 wpm). built-in dot-dash 
in  speaker. sidetone, and push-
button selection of semi-automatic/tune or 
automatic modes. 
Ultra-reliable solid-state keying; grid-
block. cathode and solid-state transmitters 
(-300 V. 10 mA max: +300 V. 100 inA 
max). Fully shielded. Uses 9 V battery or 
optional AC adapter ($7.95 +$2) 
Beautiful functional engineering. The 
keyer mounts on the paddle base to form a 
small (4% Wx2%H x 5½"L) attractive com-
bination that's a pleasure to look at and use. 
The BENCHER paddle is a best seller. 
Fully adjustable; gold-plated silver contacts; 
lucite paddles; chrome plated brass; heavy 
steel base with non-skid feet. 

NEW MFJ 4 & 8-Band Mobile Shortwave Converters 

unge b 1,,,PLIM Ut I 

I d e: 1 4.1  
MOntreart corra.r. 

MFJ-304 

Another MFJ "first," these low cost 
mobile SW!. converters provide new excite-
ment and variety for your driving/listening 
pleasure. 
Two models to choose from. The 4-band 
"World Explorer 1" (MFJ-304) offers com-
plete 19, 25, 31 and 49 meter coverage (the 
most popular l-IF bands due to their distance 
capabilities at various times of the day and 
year). Hear countries from Europe, Africa, 
Middle East, Asia, the Islands, North and 
South America. The 8-band "World 
Explorer II" (MFJ-308 adds 13, 16, 41, and 
60 meter bands) for even greater listening 
variety. 
Compact and sensitive. The 4-band model 

Ji m  •  NFJ tORLI. kAti.olteP1 11 

• 6, de 
a   

95 
MFJ-308 $79 (+$o 

measures just 51/4 W x I V-tH x 4ID tofu 
anywhere in your vehicle (the 8-band version 
is just 1" wider and 1" deeper). Two dual-gate 
MOSFETS give these converters excellent 
sensitivity and selectivity when combined 
with your automotive receiver. 
Easy to use, easy to install. Push a converter 
button to choose the band, tune in stations 
with your regular car radio. To install, just 
plug the car antenna into the converter and 
insert the converter cable into your car radio 
antenna jack; connect the power lead to 12 
VDC. 
Listen to the world on the road. Get the 
new ME) mobile SWL converters — "World 
Explorers I & II." 

NEW MFJ Active CW/SSB/Notch Filters 

, 

e.41)1 

MFJ-722 

$ 69?+5s4) 

MFJ-723 

$4995 (444) 
Two new super-selective filters. The new 
MFJ-722 "Optimizer" offers razor sharp. 
no-ring CR' filtering with switch-selectable 
bandwidths (80. 110. 150, 180 Hz centered 
on 750 Hz), steep-skirted SS13filtering, and a 
300-3000 Hz tunable 70 dB notdt 
The 8-pole (4-stage) active IC filter gives 
CB' performance no tunable filter can match. 
(80 Hz bandwidth gives —60 dB response 
one octave from center and up to 15 dB noise 
reduction). The 8-pole SSB audio bandwidth 

is optimized for reduced sideband splatter and 
less QRNI (375 Hi. highpass cutoff plus 
selectable lowpass cutoffs at 2.5, 2.0, and 
1.5 kl lz, 36 dB/octave rolloff). Size: 5x2x6". 
New model MFJ-723 is similar to the 722 
but is for CW only. has a 60 dB notch tunable 
from 300-1200 Hz, and measures 2x4x6". 
Other models: MFJ-721. $59.95, like 722 
but less notch; MFJ-720, $39.95, like 723 
but less notch. 
Versatile, all models plug into the phone 
jack. provide 2 watts for speaker or can he 
used with headphones. All require 9-18 
VDC, 300 inA max (or 110 VAC with 
optional AC adapter at $7.95 +$2). 
Enjoy pleasant listening and improved 
readability with one of these new MFJ 
filters. 

NEW MFJ "Dry" 300W & 1KW Dummy Loads 
connectors; both rated to full load for 30 
seconds; de-rating curves to 5 minutes 
included. Just right fortests and fast tune up. 
Low VS WR. 300W; 1.1:1 max to 30 MHz. 
I 5-1 max. 30-160 MHz. 1 kW: 1.5:1 rum to 

Air Cooled, non-inductive 50-ohm resistors 30 M 1-1 z  MFJ-260 ( 300 W) is just 
in perforated metal housings with SO-239 21/2 x2 1/2 x7"; MFJ-262 (1kW) is 3x3x13". 

MFJ-1040 

$ 99 ?+ss., 

NEW MFJ Shortwave Accessories 

MFJ-1020 

$ .79 95 (14.4) 

Et; if; dr-
MFJ-1040 Receiver Preselector 
Boosts weak signals. rejects out of hand 
signals, reduces images. Covers 1.8-54 MHz 
with up to 20 dB gain from low noise 
NIOSFET circuitry. Works with 2 antennas 
and 2 receivers (even XCVRS to 350W 
input). 
Built-in 20 dB attenuatur prevents receiver 
overload. Also includes auto-bypass. delay 
control. PTT jack. Operates on 9 V battery, 

9-18 VDC, or 110 VAC with optional AC 
adapter. $7.95 +$2. 
Model 1%1FJ-1045, $69.95, is the same less 
attenuator, bypass, delay. PTT, 1 antenna & 
1 receiver. 
MFJ-1020 Indoor Active Antenna 
"World grabber," rivaling or exceeding 
reception of outside long wires. 
Unique tuned circuitry with amplification 
minimizes imennod distorfion. improves 
selectivity, reduces noise outside the tuned 
hand, even functions as a preselector with an 
external antenna. Covers 0.3-30 MIlz in 5 
bands. Telescoping ant.; tune, band, gain. 
on-off-bypass: Uses 9 V battery, 9-18 VDC. 
or 110 VAC. with optional AC adapter at 
$7.95 +$2. 5x2x6". 

TO ORDER PRODUCTS, CALL TOLL FREE 

800447-1800 

For tech, info., order or repair status, or calls 
outside continental U.S. and inside Miss., 
call 601-323-5869. 
• AH MFJ products unconditionally guaranteed 
for one year (euept as noted) 
• Products ordered from MFJ are returnable 
within 30 days for full refund (le.s shipping) 

• Add shipping & handling charges in amounts 
shown in parentheses 

Write for FREE catalog, over 60 products 

MFJ ENTERPRISES INCORPORATED 

Box 494; Mississippi State, MS 39762 
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ST-6000 Demodulator $659.00 

print clearly 
with a FUL 

Demodulator. 

Pulling in weak or distorted signals 
with a HAL Demodulator is no problem. 
Even if the band is crowded. 
With high-gain, wide-bandwidth limit-

ers and extremely linear active detector  ,Tuning Indicator.•'Autosta- rt Motor " 

ST-5000 Demodulator $239.00 

circuits, both thé ST-6000 and ST-5000 - 
Demodulators convert RTTY tones into 
strong, readable signals that display 
bright and clear 
Tónes necessary for transmitting RTTY 

are conveniently generated and receive 
filters and transmit tones are accurately 
, set md. matched to assure 9n-the-money 
trarisceive operation.  - • 

Both thè ST-6000 & ST-5000 
offer' these featùres: 
Internal Loop Supply • Internal AFSK 
Generator with CW ID Tone • Internal 

Control • Line/Local Loop Control • TTY 

MDAaTchAi nInet eCrofamcpea tibility • RS-232 type to "High" or "Low" Topes 

• 12d/240 50/60 Hz PoWer • Normal/ . • - 
Reverse Switch • 170 and 850 Shift 
• Active Discriminator • Metal Cabinets 
for RF Shielding. 

Spééfal Features of the ST-6000: 
Mark-Hold • Antispace • Automatic 
Threshold Control (ATC) • Decision 
Threshold Hysteresis (DTH) • Keyboard: 
:Operated Switch (KOS) • MIL-188 and 
CMOS Data Interface • Oscilloscope 
Tuning Indicator • Crystal Controlled 
AFSK Tones • Active Input 
Bandpass Filter • Pre-Limiter AGC 
Three Shifts (170 - 425 - 850) 

Write or give us a call. We'll be glad to send you our new RTTY catalog. 
I-1AL COMMUNICATIONS CORP.." 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our European customers, contact: Richter & Co.. D3000 
Hannover 1 • I.E.C. Interelco, 6816 Bissone/Lugano • Radio 
Shack Ltd., London NW63AY • Erik Torpdahl Telecom, DX 3660 
Stenlose Denmark 

October 1980 4 FRH More details? Ad Check page 78. 
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'  I usually like to keep this page a bit on the upbeat side, pointing out 

some of the fun things to do in Amateur Radio, or applauding some 

) 
of the successes scored by our service. Most of the time it's not hard to find 
something on the brighter side to talk about. 
Once in a while, though, something comes along that frosts me to the point 

4 

that I have to say something about it. The latest incident is but another link in a 
chain of creeping bureaucracy that will adversely affect our way of life. 
The incident that brought all this on is the decision by a court in a New Jersey 

Township. They have enacted an ordinance prohibiting "interference by radio 
transmitter." This effectively makes each and every Amateur in town liable for 
prosecution for causing "electrical, visual, or audible interference," or "annoys, 
disturbs or endangers the comfort, repose, health, peace, safety, or general 

well being of others within the Township." Further, the ordinance covers interference with "receiving sets, musical 
instruments, phonographs, or other machine. .." 
This is all the more disturbing because the FCC had inspected the Amateur's station and had given him a clean 

bill of health. They further pointed this out to the neighbor who was experiencing interference on his TV, Hi-Fi, 
electric organ, and intercom sets, (Where, oh where is that "Goldwater Bill"?) 
What's more, a Superior Court Judge upheld the ordinance on the grounds that there was only implied Federal 

preemption of control of radio communications, not specific preemption. 
If you think about that for a moment, you'll see that it opens a can of worms that is almost indescribable. If this 

disease spreads, where does one go to obtain a license to enjoy a worldwide hobby? Does this ordinance apply to 
all transmitters, or just to Amateurs? How about the broadcast station that is putting an image smack in the middle 
of my favorite "DX window" on 160 meters? The transmitter is interfering with my general well-being, so, can I 
shut it down? How about the police-department radio that tears up my TV picture every time he calls one of the 
units? 
What about the recent sporadic-E propagation that had an Iowa TV station wiping out reception of a local sta-

tion here in New England? Suppose my neighbor blamed me for it (because of all those highly visible ham anten-
nas), and filed charges. How many thousands of dollars would it cost me to prove to a court of law that I didn't do 
it? Could 1 countersue the Iowa station for damages? Or is this ordinance singling out Amateur Radio as the whip-
ping boy? 
Now, most of us would back off a bit rather than contribute to hard feelings in the neighborhood; would rather 

try to work things out and try to eliminate the interference, whether it be the fault of a poorly designed TV, Hi-Fi, 
or other apparatus, or the fault of mixing, intermod, or even some non-Amateur type of noise. But, how far must 
we go? 
It's about time we became a bit more intolerant of these encroachments on our rights to enjoy our hobby — to 

use these privileges that we all earned by passing exams. 
Does the home-entertainment-equipment manufacturer's rights to make a profit by turning out shoddy material 

take precedence over your right to operate an Amateur Radio station? Apparently it does. 
It's not the Hi-Fi owner's fault. He paid good money for the equipment and feels that he should be able to enjoy 

using it. It is not your fault that the equipment he bought cannot tell the difference between your signal and that 
from an FM station or an 8-track cassette. That leaves only one party to blame — the manufacturer who made the 
equipment. 
What to do about It? 
For one thing, keep track of these Congressional bills that would force manufacturers to clean up their act. 

They'll keep popping up from time to time, and will be reported in all Amateur publications, including Newsline in 
this magazine. When you hear about one, act! Write! Get involved! 
For another, remember. The next time there's an election of any kind in your town, remember who did what to 

whom, and put your kind of people in office. The next time Amateur Radio is instrumental in helping in time of 
disaster, or even just helping local officials or organizations with a fund drive, a parade, a marathon, or any of 
dozens of public-service deeds hams do, remember, and don't hesitate to point out the difficulties they would have 
had if Amateurs could not transmit because of the possibility of causing interference to some $1.98 broadcast set 
along the way. Remember to tell them how much more tax money it would take to provide equivalent commercial 
communications equipment (which, too, causes Interference) plus paid operators. 
Above all, remember to stiffen your back. Fight back, legally, calmly, and thoroughly. Otherwise we'll all be 

reduced to collecting stamps (until someone finds a reason to pass an ordinance against that) and watching sum-
mer reruns on interference-free (?), low-cost TV sets. 
Oh, yes, just in case you'd like to help the poor guy out, the New Jersey ham on the short end of the stick is 

Randy Bynum, WB2SZK, and donations to a fund can be sent to W3CL, 2087 Parkdale, Glenside, PA 19038. Be 
sure the notation "Randy Bynum Defense Fund" is on whatever you send. 
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Thomas McMullen, W1SL 
Editor 



The IC-251A is the newest 
addition to ICOM's all mode trans-
ceiver line. Like the matching 
IC-551, the IC-251A has duol digi-
tal VFO's, three memories, scan-
ning (even S5B), and many other 
features you only get from ICOM. 

Both units indude the no 
backlash, no delay light chopper, 
similar to the IC-701, as a standard 
feature at no cost. Coupled to the 
microporcessor, this provides split 
frequency operation as well as 
completely variable offsets. 

Check the specs, and you'll 
agree, either way you go, ICOM is 
simply the best. 
SPECIFICATIONS 
Listed below are some of the 

IC-551 specifications.  IC-251A 's 
specs ore identical except where 
noted (in bold). 
Frequency Coverage: 50-54MHz 
(143.8-148.19MHz) 

RF Output Power: 
55B 10W PEP 
(1-10W adjustable) (10W) 

CW 10W 
(1-1CW adjustable) (10W) 

AM 4W 
(0-4W adjustable) ( — ) 

FM* 10 
(1-1CW adjustable) (1-10W) 

Sensitivity: 55B/CW/AM 
Less than 0.5)4V for 10dB 5+N/N 

FM* More than 30d3 
S+N+D/N+D at 1pV 

Squelch Sensitivity: 55B/OW/AM 
1 pV 

FM* 0.4pV (0.4,uV) 

Selectivity: 55(3/OW/AM 
More than ±1.1KHz or -6dB(1.2) 
Less thon ±2.2KHz at - 6dB (2.4) 
(When Pass Band Tuning Unit is 
installed: less thon 
1KHz at -6dB) 

FM* More than ±7.5KHz at -6dB 
Less than ±15KHz at -60dB 

Dimensions: 111mm (H) 
x 241mm (W) x 311mm (p) 

Weight: 6.1kg (5kg) 
Spurious Response Rejection Ratio: 
More than 60dB 

>IF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT 

CID IC OM  
ICOM AMERICA, INCORPORATED 

Sales Service Centers located at: 

2112 116th Avenue NE  3331 Towerwood Dr., Suite 307 
Bellevue, WA 98004  Dallas, TX 75234 
Phone (206) 454-8155  Phone (214) 620-2780 

ICOM INFORMATION SERVICE 
2112 116th Ave., N.E. 
Bellevue, WA 98004 

Please send me: El IC-551 specifications sheet; El IC-251A 
specifications sheet; El List of Authorized ICOM Dealers. 

NAME  CALL   

ADDRESS   

CITY  STATE  ZIP   

You may send a maChine copy of ths form 

All stated specifications are subject to change without notice. All ICOM radios significantly exceed FCC regulations limiting spurious emissions 



WORLD TIME CALCULATOR  NEW! 
Here's a very handy operating aid for your ham shack. To use it, you 
locate your local lime, move the dial to your local time zone and voila 
— you know the time anywhere around the world. Besides determining 
time, you get a full explanation of many confusing terms such as: mean 
solar time, ephemeris time, atomic time, and more. Indispensable aid 
for both the contester and DX'er ©1980. 

EVG-TC $2.95 

VISA   

1 ):CD  

SAVE TIME & MONEY! „e 
Shop By Mail OWNER REPAIR OF RADIO EQUIPMENT 

by Frank Glass, K6R0 
"The successful repair of any device results in restoring its operation at 
least to the level it had just before it quit." With this basic concept In 
mind, author Frank Glass gives you step by step instructions on how to 
repair all kinds of electronic equipment Fourteen chapters cover every 
aspect 01 repair procedure from component use and failure and how to read 
schematic diagrams to a most important subject. safety This book is a 
must for the amateur new to servicing his own equipment. 85 
pages. ©1979 

DRI3-OR Softbound $7.95 

1980 34th EDITION 
WORLD RADIO & TV HANDBOOK 
The world's only complete reference guide to international radio and televi-
sion. This 1980 edition has complete information on each station including 
address. frequency and scheduling Much additional information such as 
solar activity and World Time Table is included Unquestionably the leading 
book of this type. 554 pages. ©1980 
DWR-TV  Softbound $14.95 

THE ARRL ANTENNA ANTHOLOGY 
by the ARRL staff 

rills brand new book pulls together a wide selection of antenna articles 
from OST Written for Amateurs el all levels and interests included are 
phased arrays, verticals, Vagis . even the VHF Ouagi! Detailed 
instructions and full illustrations make this a really useful book lor any 
Amateur. 152 pages. (01979. 
DAR-AA Unbound $4.00 

FM and REPEATERS 
for THE RADIO AMATEUR 

by the ARRL staff 
This completely new and updated edition aises you the latest in FM 
technology and design theory. Highlights include microprocessor control 
circuitry. and a Phase Lock Loop 2 meter transceiver This mobile oper-
ator's favorite now has more to offer. if you're into FM and repeaters or 
just want to learn more, we have the book you're looking tor. 176 
pages. ©1978. 
EAR-FM Softbound $5.00 

KANTRONICS THEORY CASSETTE 
Here's a new, easy way to study theory for your Novice. General, Advanced 
or Extra class exam Designed or lo'ks o trie run. All you have to do is 
drop In the cassette al home. work, or in the car and listen to an interview-
style tape covering Novice, General. Advanced or Extra class theory A great 
way to reinforce other study methods. 

EKT-NT Novice Class Theory Cassette  One tape $4.95 
EKT-GT General Class Theory Cassette  Two tapes $8.95 
KT-AT Advanced Class Theory Cassette  One tape $4.95 

E KT-ET Extra Class Theory Cassette  One tape $4.95 

Mail payment and order form to: 

SHORTWAVE PROPAGATION HANDBOOK 
Edited by George Jacobs, W3ASK, and 
Theodore J. Cohen, N4XX 

For many hams, both new and old, radio wave propagation is still a mys-
tery Realizing this, the authors went about the task of preparing a simpli-
fied texl that could be understood by hams, swl's and engineers alike. 
Stress has been given to simplified explanations and charts. The authors 
also detail a simplified method of do-it-yourself propagation forecasting. To 
assist your forecasting efforts. the book contains a comptete listing of the 
12 month smoothed sunspot numbers since 1749 Join those who know 
how to predict when the bands will open to specific areas 01 the 
world. ©1979. 

CO-PH $7.50 

ARRL Q & A SERIES 
Each book is lull of sample questions that cover just about every aspect 
of the FCC Amateur exam series. These handy study guides are a must 
for the soon-to-he or ready-to-upgrade Amateur. Convenient pocket size 
lets you take your study guide with you everywhere Softbound. 

CAR-OA Novice ©1979 $2.00 
CAR-TG Technician. General iP1979   $2.50 
CAR-AE Advanced Extra ,$)1979   $3.00 

RADIO HANDBOOK — 21st Edition 
by William I. Orr, W6SAI 

This 21st edition includes 1080 easy lo read pages on everything from 
oscillators to antennas. In addition you'll find new and enlarged sec-
tions on frequency synthesizers. IC design, 11F and VHF linear amplifier 
construction and N9VM Radio theory, construction protects, tests and 
measurements, and reference data — all here, under one cover. W6SAI 
and more than 20 other notable Amateurs have combined their talents 
to produce one of the latest and most complete Amateur Radio refer-
ence sources in print 1080 pages -..1978. 

024034  Hardbound $21.50 

GENERAL CLASS AMATEUR LICENSE 
STUDY GUIDE 

by Phil Anderson, WAXI 
This book was written in simple laymen's language with uncomplicated 
explanations and examples used to present electronic radio concepts and 
ideas. Throughout each chapter, questions and answers are used to 
strengthen your understanding of the terms and concepts presented This 
book also covers several methods that can tie used to improve code recep-
tion skills. The linal chapter is a sample FCC exam wthch the author feels 
he would ask il he were to give the FCC exam. 160 pages. ©1979. 

021617  Softbound $6.50 

IN A HURRY? 
ORDER 

TOLL FREE 
1-800-258-5353 

Please add $1.00 
for shipping and handling. 

Greenville, NH 0304 

Ham Radio's Bookstore 



fact: 
ARMCHAIR 
COPY 
begins 
here! 

The NEW Model 444D 
For: High/Low Impedance SSB/FM 
The Model 444D incorporates all the tried-and-proven features 
that made Shure's Model 444 the recognized "standard" fixed-
station microphone among serious amateurs. The 444D retains 
the Shure-designed, super-rugged CONTROLLED MAG-
NETICz microphone element that lets you come across with 
"armchair copy"! Its unmatched performance characteristics 
include a tailored response for maximum voice intelligibility, 
PLUS... 

DUAL IMPEDANCE—(150 ohms) Low & High. Imped-
ance selector switch located on bottom of base. 

FREE NAMEPLATE IMPRINTED WITH YOUR 
CALL LETTERS—Personalized nameplate with your station 
call letters. 

ALL-NEW WIRING GUIDE —Provides user instruc-
tions for wiring the microphone to major manufacturers' 
ham equipment. 

IMPROVED CONTROL BAR —Shure Million-Cycle 
push-to-talk (PTT) improved fingertip action actuates 
microphone and an external relay or control circuit. 

VOX/NORMAL SWITCH —Defeats PTT switch, for 
VOX equipment requiring continuously "on" microphone. 
Located conveniently on bottom of base. 

PROFESSIONAL BLACK FINISH —Sturdy, high 
impact ARMO-DUR' base and microphone case is 
metalized for RF shielding. It is comfortable to 
the touch in any temperature or humidity, 
and will not rust or deteriorate. 
CONVENIENT INSTALLATION 

—The coiled cable leads and 
push-to-talk switch are arranged 
to permit immediate hookup to 
transmitters with either isolated 
or grounded switching. 

FREE 
Personalized 

y call letter 
• nameplate 

Intelligibility & 
Reliability 

1=t 
Shure Brothers Inc.. 222 Hartrey Ave.. Evanston, IL 60204 

In Canada: A. C. Sirnrnonds & Sens Linuted 
Outside the U.S. Of Canada, write to Shure Brothers Inc., Ann: Dept J6 for information on your local distributor. 

Manufacturers of high fidelity components, microphones. sound systems and related circuitry. 

More details? Ad Check page 78. October 1980  FRH 9 



Yesterday you could admire all-band 
digital tuning in a short wave receiver: 

Today you can afford it. 

Tune in the Panasonic Command Seder  ' 
top-of-the-line RF-4900. Everything you ;rant in 17 
short wave at a surprisingly affordable price. 
Like fluorescent all-band readout with a five-digit 
= frequency display. It's so 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before it's _ 
broadcasting: And With thefl 
RF-4900's eight short wave 
bands, you can choose any 
broadcast between ve'ând 
31 -Mili:Thars all shed wive 
bands. That's Panasópie t, 
Andwhat you see on the it 

outside is just a small part of what Panasonic gives 
you inside. There's a double superfieterodfneie. 
system for sharp reception stability and selectivity 
as well as Image rejection. An input-tuned RF * 
amplifier with a 3-ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type âèramic filters to reduce frequency 
interference. And ei.rep an antenna trimmer that 
changes the front-end capacitance for  
of weak broadcast  *, 
' .To help you coptrolall that iophisticaterd 
circuitry, Panasonic's RF-490trefes you all these 
sophisticated controls. Like an all-gear7cliive 

e  

u. um m a au 
0  We e .... 

• •• M.  el il• 

tt 
tuning control to prevenrbacklashr Separate 
wide/narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 

control. RF-gain control for 
improved reception in strong 
signal areas= AnrANL switch, 
Even Separate bass and treble 
controls. 
It And If all that short wave isn't 
enough.There's more. Like SSB 
(single sideband) amateur-facile:1,, 
All 401CB channels Ship to strike - 
Even Morsè communications. ta. 
AC/DC operation. And with =,=. 

Partesontei et full-range speaker, the big sound of 
AM and EM WIJI really sound big.There'à also the %--
Panasbnic RF-2900. It has most of the features of 
the RF.4900, but it costs a lot less. a  t 
The Command Series from Panasonic. If you had 

short Wave receivers as gooci.Y6u wouldn't still be 4 
reading. You'd be listening., 
'Short wave reception we vey with antenna. weather condition; 
»mates geographic, location and other lactort An outside 
areennantaY be tegIUSS,for giaxirritirn short waVO recéption.. 



NEWSLINF 
HURRICANE ALLEN BEGAN 1980's hurricane season with one of the century's most violent 

tropical storms, strewing death and destruction across the Caribbean.  Hardest hit was 
St. Lucia, where 175 MPH winds flattened much of the island and left many dead and in-
jured.  Allen's northwesterly path then took it past the south coast of the Dominican 
Republic and Haiti and the north edge of Jamaica, all of which suffered extensive dam-
age from the high winds and torrential rains.  The Cayman Islands and southwestern Cuba 
were also hard hit by Allen. 

Amateur Radio, Benefiting From extensive experience gained in August, 1979, during 
Hurricane David, again performed admirably with both emergency and health-and-welfare 
traffic.  As with last year, the Hurricane Watch Net on 14325, very effectively MCed by 
YLs WA1KKP in Rhode Island and K4RHL in Florida, was a principal contributor to the Ama-
teur Radio Communications effort.  Weather reports to and from the National Weather Ser-
vice's Hurricane Center occupied a great deal of attention, along with high-priority 
disaster traffic.  Newly installed 2-meter equipment at the Hurricane Center provided 
the weather specialists with such an effective direct input of Amateur-relayed reports 
that some weather men were reported to be referring to the Amateur Service as their 
"Communications Department" in media interviews! 

THREATS AND INDECENT LANGUAGE over the air have cost a Niagara Falls Amateur $2000 in 
fines.  Conflicts with users of-a Buffalo repeater over foul language first escalated in-
to some incidents of window breaking and tire slashing, eventually culminating in over-
the-air threats to several repeater operators and their families.  At that point the FBI 
was called in, and on December 5 and 24, 1979, and January 16, 1980, they monitored WB2QHC 
making such threats over 2 meters.  In addition, they heard him using obscene and indecent 
language on the air on December 19, 

After Hearing The FBI's evidence. WB2QHC pleaded guilty on all four counts in Federal 
District Court.  Federal Magistrate Edmund Maxwell then fined him $500, the maximum pen-
alty, on each count. 

TWO CALIFORNIA AMATEURS HAVE BEEN CITED by the FCC for jamming the Grizzly Peak Repeat-
er, WB6AAE/R, in late May_  One, an Extra class license holder, was caught sending unident-
ified CW on the repeater input—  The other, a YL Novice, was cited for operating on the 
repeater using a false call. 

TWO PHONE BAND EXPANSIONS, and 10 MHz for CW/RTTY only, will be sought from the FCC, 
ARRL directors voted at their Seattle meeting.  Planned are petitions to give General, 
Advanced, and Extra class licensees 10.1-10.15 MHz for CW and RTTY, with a maximum in-
put of 250 watts.  They'll also seek 20-meter phone expansion, with Extras to have 14150 
up, Advanced 14175 up, and Generals all above 14225.  On 40, a new slot for Extra Class 
Phone, 7075-7100, will also be suggested. 

A SERIES OF OSCAR COMMEMORATIVE postage stamps is being promoted by K6PGX.  His plan 
calls for each OSCAR satellite to be commemorated on a different denomination stamp; 
OSCAR 1, launched in 1961, being the first "bird" honored.  Norm is looking for support 
from the Amateur Radio community for this idea.  He is encouraging anyone interested to 
write to the postal service, expressing an opinion as to why commemorative stamps pictur-
ing one or more of the OSCAR series would be appropriate and significant.  Address com-
ments to the Postmaster General, Citizens Stamp Advisory Committee, Washington, D.C. 20036. 

NOW THERE'S ANOTHER OSCAR! But it's not an Amateur project and it doesn't carry Amateur 
Radio.  Aviation Week (July 28 issue) reports that GT&E is using the name OSCAR to describe 
a new military sat Mite program -- Optical Submarine Communications by Aerospace Relay --
designed to communicate with submer ed submarines from outer space.  AMSPI's legal counsel 
is investigating the issue, but it appears that the name OSCAR is not protected by copy-
right. 

PREEMPTION OF ANTENNA LIMITS by the Federal government, thus barring local communities 
from zoning or appearance ordinances against Amateur antennas, has been proposed by Per-
sonal Communications Foundation President N6AHU in Seattle.  Speaking at a SEANARC 80 sem-
inar. Joe suggested that such a preemption could be made part of the Communications Act 
rewrite and thus relax antenna limits for Amateurs to those of the FAA and FCC. 

U.S. AMATEUR POPULATION SWELLED to 385,625 licensees at the end of June, an increase 
of 1,837 from the start of the month.  FCC statistics go on to show that Amateur Radio 
has experienced twice as much growth (12,583 new licenses issued) in the first six months 
of this year as it did in all of 1979 (6,119 new licenses).  June's increase, in fact, 
nearly equals the 2,401 licenses issued between April and December of last year! 

ADDENDA FOR AMECO STUDY GUIDES, incorporating recent FCC changes in the Novice through 
Extra class Amateur exams, are being offered free of charge.  For information, contact 
Ham Radio's Bookstore or write Ameco Publishing Corp., 275 Hillside Avenue, Williston 
Park, Long Island, New York 11596. 
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The winter is particularly severe. 
• 'In - the iiortheastern part of the 
country snow has been piled high 
since early December. John Ham 

- Is toasting his feet in front, of his 
large fireplace while enjoying a 
succession of contacts. Propped 
up in his lap is a book-shaped ter-
" minal which provides a color TV 
display and remote control of his 
ham gear, which is in the attic 

Some 
Thoughts 
About The 
Effect of 
Semiconductor 
Technology 
On Ham Radio 
During The 
Next Decade 

, - 
room where it's' been, since the 
late 1970s. 
John finishes his 160-meter 

QS0 with ol' Bill, out on the tip 
of Cape Cod. He punches the 
keypad on the side of the display 
to set up the gear upstairs for a 
QS0 with his friend Kam in 
Singapore. They talk every Satur-
day evening, using a uhf uplink 
from John's station to the North 

s, 

American satellite, a cross link to 
the Pacific satellite, and a -similar 
downlink to Kam at the northern 
end of the Straits of Malacca. 
Kam's QTH is the 'equator, so his 
weather is always hot, and he - 
can't resist a barb or two about the 
"snow birds" of New England. He 
also sends a picture of his new-
born daughter, which flashes up 
on John's flat-screen display. 



Is this 2190? No, just 1990 --
ten years -from .now! Changes in 
electronics in general, and com-
munication; technology in paitic: - 
-ular, are coming at an ever _in-
creasing pace. The future is rush-
ing at us more and more quickly. 
SSTV and fm have become 

popular almost overnight. Transis-
torized rigs have replaced tube 
types. Satellite and terrestrial re-

. 

tered on communications and en--_ 
tertainment devices — telephone, 
radio, record players, and, finally, _ 
television. In the., 1940s, two de--

velopments kiccurred which -w_rerï 
to revolutionize" electronics. They. 
were the invention of the transis-
tor and the development of the _ 
computer.' The • first electronic' 
computers were made with tubes, 
and ,they demonstrated all too 

standard, costing typically $800 - - 
with no memory capability. 'Tà---
day, an electronic calculator 
memory costs less than $10..r_L.-
Friden, Marchant, 'Monroe, and 
Victor were the -calculator 
pliers. Now Texas Instruments:_' 
Hewlett-Packard, Casio, and 
Sharp are the leaders. Today, the - 
automotive and telephone indus:: 
tries are caught up in similar elec-

peaters have opened new oppolr-- well the limits of DeForest's inven- ---=.7tronic revolutions:  - 
tunities. And, probably most  tion. Tubes used (mostly wasted.),-2 The first electronic calculators 
portant of all, the microprocessrl. large amounts of power, were  were built with individual transis 
and other co- mplex  large .— making a de  fors; they., c9staS , much as their 
cults' have been developed Ham  vide us1n  thousands of, tubes  mechanical couàns'. !It , was 
radio has begun its ascent  something huge — and proved to  integrated circuit (IC) ,imultiple 
cent, depending on your point of  be rather unreliable' (operating  transistors on a single crystal chip, 
view) into the digital world.  - times between tube failures were  that produced the amazing reduc: 
One cannot review the changes  measured in hours).  - tion in cost while increasing per= -7.--_ 

of the 70s without wondering  The transistor changed every=  formance. The degree of integra-
about the' next decade. What's  thing. It wasn't evolutionary — it tion — the number of transistors t 
happening in electronics, and how  was revolutionary. Made with-  _on a single chip  has progressed 
will it affect our hobby? We'll  microscopic structure on a chilnk from one, twenty years ago, to 
review the basic changes in tech-  of crystal that would fit through -several hundred only ten years 
nology and attempt some predic-  the eye of a needle, the transistor  back, (called small- and medium-  
tions (which are solely the views  used little power and was in  scale integration; SSI and MSI) to 
of the author). No doubt others  herently rugged and reliable. It sixty-five-thousand today (large '77 
will have other ideas.  has replaced the vacuum tube in 'scale integration: LSI). In the 80S 

every application except the gen we'll see hundreds of thousands , 
The semiconductor foundation. 

.1' II  II  4  eration of ,rf' ,Power above thé on a chip (VLSI La very large scale 
This century will surely be  1000 watt leVel. It forms the semi--- :integration).. By 1990, a million 

conductor foundation for the elec.-. 
tronic 80s. 
When the vacuum tube was 

king, the leading five producers 
were RCA, Sylvania, General 
Electric, Raytheon, and Westing-
house. New technology breeds 
new leaders. Today the big five in 
semiconductors are Texas Instru-
ments, Motorola, National Semi-
conductor, Intel, and Fairchild. 
The transistor changed whole in-
dustries. Just fifteen years ago the 
mechanical calculator was the 

known as the age of communica-
tions. The vacuum tube came a-
long just a few years into the 
twentieth century, courtesy of Lee 
DeForest. Two immediate uses 
were seen for a device that ampli-
fied minute electric signals: 'in--
creasing the distance between two 
telephones, and improving the 
efficiency of radio receivers. 
Later, tubes were also used as 
radio transmitters. 
For the first half of the century, 

electronics' development was ceri 
.1 

r, 
.1 

transistors will be fabricated in-a .1 
single integrated circuit. 
The first important benefit of 

integrated circuitry was cost 
reduction. A high-quality tran-
sistor has been reduced to one 
-hundred-thousandth its former 
cost over the past twenty years,  
from $20 for a single unit to 
0.0002 cent as a part of an IC: - _ 
The dramatic cost reduction is half 
of the calculator story. It tells us 
how the $10 selling price was 
achieved.  . 

I  ..1 

fr. 
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Semiconductor manufacturers are reducing costs by using larger wafers, allowing more transistors or integrated circuits to 
be produced in each lot. A few years ago, two-inch diameter wafers containing several hundred individual devices were 
standard. Today, four-inch wafers with thousands of devices are common. Shown here is a portion of a wafer being 
tested. Needle probes connect a transistor on the wafer to a test set. 

14  ERH October 1980 



The other part of the story con-
sists of how all those transistors 
are interconnected. The circuits 
formed in a single integrated cir-
cuit can store numbers and can 
perform arithmetic operations. In 
fact, today an IC which has the 
computational power of the 
largest computers built using tubes 
is available for less than $5. 
These miniature computers have 
become the building blocks of the 
electronic future. Most, if not all, 

electronic systems will have a 
degree of "intelligence," meaning 
they will be operated by a com-
puter using a stored program. 
The twin factors of very low 

cost for complex electronic func-
tions and the use of subminiature 
computers will form the basis for 
the electronic 80s. 

The revolution has begun 

From the 1920s onward, there 
have been one or two major new 
consumer electronic products in-
troduced each decade. The radio 
receiver and phonograph were 
popularized in the 1920s and 
1930s, black and white television 
in the 40s, stereo receivers and 
color TV in the 50s, and solid-
state radio receivers and trans-
ceivers in the 60s. The effect of 
integrated circuits began in the 
1970s with such electronic good-
ies as calculators, digital watches, 
video cassette recorders, lan-
guage translators, intelligent ther-
mostats, and personal computers. 
As interesting as the 70s have 

been, the 80s and beyond hold 
the promise of spectacular new 
products and services. Tens, per-
haps hundreds, of new items and 
applications will be found. Some 
we can see — such as voice recog-

nition and synthesis devices, elec-
tronically controlled automobiles, 
book-size flat-display color TV, 
electronic movies and mail, roof-
top solar-power generators, 
pocket telephones, and "smart" 
appliances of all sorts. Some 
applications are beyond our vision 
and imagination today. Clearly 
the rate of product development is 
accelerating, and the availability 
of highly complex, low-cost inte-
grated circuits will keep imagina-

pollution can be met only with 
electronic controls. Once you 
start with electronics, there is 
no end to it: engine controls, 
anti-skid devices, trip com-
puters, digital dashboards, elec-
tronic entertainment centers, 
anti-collision devices, and so 
on. 
Communications: Although the 
next decade will not see the 
end of analog communications, 
the trend to digital is clear. 

For years, automobile designers 
avoided electronics, thinking that 
semiconductors were not reliable 
enough for the hostile environment in 
a car. 
tive designers busy for decades to 
come. 
By any measure — dollars, the 

impact on society, or whatever — 
the effect of the electronic 80s will 
be both enormous and profound. 
Although it is a bit off of our 
primary subject, a moment's 
digression to look at some specific 
applications will show the 
magnitude of the IC revolution: 

Appliances: Every home and 
work appliance, from blenders 
to typewriters, from washing 
machines to copiers, will con-
tain one or more microcom-
puters. The computer will be 
used for programmable fea-
tures and for self-diagnosis. As 
electronic speech recognition 
and generation devices de-
velop, our appliances will talk 
to us and will listen for our 
replies. 

Automobiles: For years, auto-
mobile designers avoided elec-
tronics, thinking that semicon-
ductors were not reliable 
enough for the hostile environ-
ment in a car. Only the dash-
board radio was transistorized. 
But the twin goals of more 
miles per gallon and lower 
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Because of the error-correcting 
codes and computer enhance-
ment of digital signals, it will 
become the dominant mode. 
Satellite communications is 
nothing new, but their uses and 
applications will grow. The first 
applications of satellite-to-
satellite relay — the switch-
boards of space — will be tried. 
Another major new field is 
cellular radio systems in the 

ultra-high-frequency  radio 
bands. Such systems offer high-
capacity mobile-radio commun-
ications and the portable, shirt-
pocket, cordless telephone. 
Electronic mail is on its way. 

As the cost of postal service in-
creases while electronic facsim-
ile terminals become cheaper 
and faster, a crossover point 
will be reached, at least for busi-
ness users. Then, electronic 
mail will be a reality on a large 
scale. 

Computers: With micropro-
cessors costing less than $10, 
the use of the stored-program 
computer will become univer-
sal. Specialized units will run 
your radio, your household 
appliances, and your type-
writer. Generalized home-
computer systems will become 
more sophisticated, and elec-
tronic giants such as Texas In-
struments, IBM, and Hewlett-
Packard will join the home 
market. 

Energy: The rooftops of 
America will be festooned with 
solar panels for hot water and 
electricity. Not only will the 
traditional photovoltaic (solar 
cell) techniques be employed, 
but new approaches such as 

that recently patented by Texas 
Instruments will be discovered 
as well. Under the roof, a spe-
cialized processor will replace 
the traditional thermostat to use 
the energy wisely. 

This list is by no means inclu-
sive. Equally impressive gains will 
be made in electronics for educa-
tion, health care, entertainment, 
information distribution, and so 

on. For years, prognosticators 
have been saying electronics 
would become pervasive in our 
society and life styles. In the 80s 
these predictions will come true, 
in spades. Electronics will aid in 
defeating two of the major prob-
lems of the 70s: steady rates of 
productivity, and increasing infla-
tion. 
Highly automated manufactur-

ing facilities are already in place. 
The service area is where major 
advances in productivity can be 
made through word processors for 
secretaries, and automatic test 
equipment for field repairmen. 
Electronics is very anti-infla-
tionary. As in our example of the 
calculator presented earlier, the 
cost reductions effected can be 
100 to 1000 per cent. Advanced 
electronic products open new ex-
port markets to improve the na-
tion's balance-of-trade position. In 
this country, the displacement of 
older technologies by electronics 
has caused disruptions, but, on 
balance, many more jobs have 
been created than destroyed. 
Such is not the case in some Euro-
pean countries which have no 
semiconductor industries; the ef-
fects on their standard of living 
and, thus, their societies may not 
be positive. 

Radio technology 

Among those who search for 
evidence of intelligent life else-
where in the universe by listening 
for evidence of radio activity, 
there is the theory of the 100 
years of radio development. 
Based on our own experience, 
scientists theorize that it takes a 
civilization some 100 years to go 
from a no-radio technology to full 

development on the frequencies 
of interest. In the 80s we are well 
along the road to full radio 
development. 
Except for minor differences in 

speech processing, one kilowatt 
transmitter is just as effective as 
another. Amateurs are prohibited 
by regulation from improving their 
signals by using power levels 
above two kilowatts PEP. Ama-
teur transmitters above 300 watts 
typically use tubes. The tech-
nology is available to build solid-
state amplifiers of one or two kilo-
watts, but such amplifiers are 
expensive. In high-power trans-
mitters, techniques are available 
to improve efficiency beyond that 
of Class C. However, such "im-
provements" are most useful in 
reducing the heat dissipation of a 
final amplifier. The added power 
output adds only a fraction of a dB 
to the received signal at the far 
end. 
Below 100 MHz, it is possible 

today to build a receiver with suffi-
cient sensitivity so that noise from 
external sources, not the receiver 
itself, is the limiting factor. Great 
strides have been made in improv-
ing a receiver's ability to handle 
very strong signals while still hear-
ing the weak ones. There is more 
work to do in communications-
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receiver design. Building a low-
noise, low-spurious-frequency 
synthesizer remains a challenge, 
as do vhf and wide-dynamic range 
i-f filters. Still, the current crop of 
better quality receivers and trans-
ceivers often has excellent receiv-
ers, more than adequate for most 
Amateur purposes. 
Equipment for the uhf-and-

above spectrum is the subject of 
intense research and develop-
ment, New transistors using 
gallium arsenide (GaAs) are avail-
able for solid-state transmitters 
and receivers. Gunn diodes and 
other modern products of the 
semiconductor lab are reducing 
the cost and complexity of milli-
meter-wavelength gear. For the 
technically inclined, many of the 
challenges of the 80s will be found 
above 1000 MHz. 

At the end of the vacuum-tube 
era, a simple two-tube high-fre-
quency receiver cost approxi-
mately $60 for parts. Today, a 
similar transistorized unit can be 
built from $15 in components, 
despite the fact that the value of 
the dollar has been eroded some 
fifty per cent by inflation. The low 
cost of semiconductors has engen-
dered a new cult in Amateur 
Radio — those who turn off their 
expensive transceivers in favor of 
simple, homemade equipment. 
The ability to solder a few parts 
together and produce a simple 
transmitter or accessory has 
tempted many Amateurs to try 
their first construction project. It's 
a healthy trend. As the complexity 
of integrated circuits continues to 
increase while costs decline, the 
items that can be put together in a 
home workshop are limited more 

by the imagination of the builder 
than by the cost of components. 
One component which hasn't 

received much attention in Ama-
teur literature, but which has ex-
citing potential, is the analog 
microprocessor. This integrated 
circuit consists of an analog-to-
digital (AID) converter, a digital 
microprocessor, digital memory, 
and digital-to-analog converter 
(D/A). It takes a very large silicon 
chip to hold all this circuitry. (The 
unit being developed by National 
Semiconductor has been nick-
named "Big Bertha.") The micro-
processor section must be very 
fast, for it must execute its stored 
program in the time that the data 
converters (A/D and D/A) 
operate. 
Ham radio is an analog world. 

A device that can take an analog 

new antennas will be needed. A 
stack of Yagis covering the 7- to 
28-MHz bands will be a Christmas 
tree, indeed. Multiband antennas 
are difficult to design. A design for 
a four- or five-band trap-Yagi 
array, or even an eight-band di-
pole, would involve some massive 
compromises. Some of the equip-
ment manufacturers will undoubt-
edly offer modification kits to up-
grade existing transceivers for the 
new bands. Those rigs designed 
with broad-band, solid-state tech-
nology will be the easiest to modi-
fy. Given the marketing technique 
of the Japanese manufacturers, 
which calls for introduction of a 
new transceiver family every two 
or three years, we will be led to 
believe that our existing equip-
ment is obsolete long before all of 
the new bands are available. For 

The trend in the U.S. has been to 
regulate classes of subbands as 
incentive for Amateurs to upgrade 
their licenses in order to obtain special 
privileges. 

signal, perform intelligent opera-
tions and output an analog signal 
has great potential. For openers, 
it's ideal as an audio-frequency-
spectrum analyzer, signal process-
or for teletype and slow-scan TV, 
speech synthesizer, and speech-
recognition device. 

New frequencies 

Surely, one exciting facet of the 
80s will be new high-frequency 
bands. The World Radio Adminis-
trative Conference (WARC) of 
1979 approved new frequencies 
at 10, 18, and 25 MHz. The most 
profound effect will be on DXers. 
It will be eight-band DXCC rather 
than five, a staggering require-
ment for 800 country contacts 
plus obtaining 800 QSL cards. 
That's a challenge that will test 
even the most hearty. 
Of course, new equipment and 

those with a technical bent, con-
verter and transverter designs will 
abound for the new bands, just as 
they did for the 160-meter band, 
before it was included in most new 
transceiver designs. 
The new bands are not wide, 

unfortunately. They will not elimi-
nate, or even abate, the over-
crowding in the high-frequency 
bands caused by a world Amateur 
population that has doubled and 
doubled again. Just how the new 
frequencies will be divided up for 
CW, phone, SSTV, radio teletype, 
and so on remains to be settled. 
One can argue that our country 
should — in at least one of the 
new bands — not set subbands but 
try instead the European ap-
proach of dividing up frequencies 
by gentlemen's agreement and 
convention. The trend in the U.S. 
has been to subdivide bands into 
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Digital integrated circuits require complex test equipment. Shown here is a Fairchild Sentry 7 in 
use at Raytheon Corp_ The large desk contains'cligital driver/detectors for each pin of the IC pack-
age. A tester such as this costs $500,000. 

subbands as incentive for Ama-
teurs to upgrade their licenses in 
order to obtain special privileges. 
With a long-term trend to addi-
tional regulation of subbands, a 
try at deregulation seems appro-
priate, if only for purposes of com-
parison. 

For those interested in propaga-
tion effects, the 10-MHz band will 
be the most interesting. The 40-
and 20- meter bands have vastly 
different propagation conditions. 
Thus, a band halfway between the 
two will be unique. 
WARC 79 also established a 

- 

new uhf band at 900 MHz which 
could have excellent potential for 
the uhf/vhf enthusiast and for 
new repeater channels. It is un-
clear that this band will be as-
signed for Amateur use, however. 
There is sentiment within the 
Federal Communications Corn-
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mission to establish a new per-
sonal (CB) service in this band. 
The substantial success of the 
Amateur Service in protecting ex-
isting bands and in obtaining new 
ones at WARC 79 demonstrates 
what a determined group with 
strong leadership can accomplish. 
A similar effort must be mounted 
in this country if 900 MHz is to be 
available for Amateurs. 

Propagation 

Radio conditions will begin on a 
high, and end rather low, in the 
80s, as the current sun-spot cycle 
enters its declining years. Thus if 
you want Worked All States or 
Uhmlied All Continents on 50 
MHz, now is the time to get going. 
The wide frequency assignments 
of 10- and 15-meters have taken 
an increasing share of the load 
caused by the exploding ham 
population worldwide. As the 
decade progresses and the iono-
sphere no longer supports long-
distance communications on these 
bands, active Amateurs will be 
forced to the overcrowded lower 
frequencies or to vhf/uhf. It is not 
a happy prospect. When the dec-
ade ends, we'll all be reminiscing 
about the good old days of 1980 
and be looking forward to a new 
sun-spot high. 
Despite the intensive investiga-

tions of the last twenty years, the 
wild, roving ionosphere hasn't 
yielded all of its secrets. We still 
don't know what causes long de-
layed echos in the high-frequency 
bands, nor can we explain some 
of the propagation modes found 
on 50 MHz. For those who 
choose to pursue it, radio propa-
gation is still a fertile field for re-
search by observation. 

The various projects attempting 
to modify the characteristics of the 
ionosphere temporarily provide 
Amateurs an opportunity to con-
tribute, through their hobby, in-
formation for basic scientific 
research. 

Communication modes 

By Goodman (W1DX), the 
long-time QST writer and editor, 

almost disappeared from the 
bands below 10 meters. 
NBVM (narrow-band voice 

modulation) has been lauded by 
QST as a revolutionary advance 
which will potentially double the 
number of voice channels avail-
able in a given band. One must be 
skeptical about NBVM because it 
fails to meet the Goodman crite-
rion. Developed for commerical 

The effect of all the electronic gadgetry 
on a voice of other analog signal is to 
add noise and distortion at each step 
in the transmission process. 

has pointed out that for a new 
communications mode to become 
popular in ham radio, an Amateur 
must be able to listen to it and to 
hear with his own ears that it has 
potential. Goodman and others at 
QST attempted to popularize fm 
both before and after World War 
II. Fm could be copied on existing 
a-m receivers by tuning off the sig-
nal (a technique called slope de-
tection). But none of the assets of 
fm are evident when using slope 
detection. Thus, fm languished 
until an FCC decision to reduce 
channel widths in the commercial 
mobile services made tons of 
high-quality fm equipment avail-
able at surplus prices. Once 
Amateurs tried fm on good fm 
equipment, it was here to stay. 
SSB fared much better after 

World War II. It met the Good-
man criteria, because, with some 
fiddling with the r-f and audio-gain 
controls plus the BFO, SSB could 
be copied on then existing com-
munications receivers. At first, 
many a-mers limited themselves 
to snide remarks about the funny 
"duck-talk" stations. But many 
listened, and heard with their own 
ears that SSB sounded very good, 
especially on weak and fading sig-
nals. The long trek from a-m to 
SSB was on. Today, a-m has 

mobile service, the new technique 
has met little acceptance in its in-
tended application. There, it has 
been attacked on both technical 
and practical grounds. So its fu-
ture is in doubt. There is often a 
big gap between what is technically 
feasible and what is practically 
applicable. 
Especially in the years before 

World War II, schemes abounded 
for bandwidth reduction or in-
creasing transmission speed. It 
seemed that every new engineer-
ing graduate had a scheme for 
packing ten pounds of information 
into a five-pound bag; the 
schemes didn't work in practice. 
After the war, Shannon, of Bell 
Labs, set forth what became 
known as Information Theory. 
Shannon's equations showed that 
really only five-pounds of infor-
mation would fit in that five-
pound transmission bag. 
Voice, because of its high-peak, 

low-average, energy density and 
its dead spaces between syllables 
and words, is a candidate for pro-
cessing and bandwidth reduction. 
Processing techniques at both 
audio and radio frequencies have 
been extensively reviewed in 
Amateur literature — somewhat 
out of proportion to the benefits 
which such techniques provide. A 
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number of attempts at bandwidth 
reduction within the limits of 
Shannon's theory have been at-
tempted. Kahn's Echoplex of fif-
teen years ago was demonstrated 
at the ARRL — it has perhaps 
been forgotten by the authors to-
day who portray NBVM as revolu-
tionary. It is rather evolutionary in 
the search for more efficient 
modes of communications. Unless 
equipment for this technique can 

more bandwidth you require. 
SSTV is transmitted using a nar-
row-band fm technique. Much of 
the SSTV enhancement equip-
ment is digital, so digital transmis-
sion is attractive. 

Digital voice 

Some years ago, the change-
over began from analog to digital 
transmission for the world's tele-
phone systems. Inter-city and 

Shannon's equations showed that 
really only 5-pounds of information 
would fit in that 5-pound transmission 
bag. 

be built at home by those with 
moderate technical skill, or unless 
the cost can be reduced to the 
point where manufacturers see it 
as a sales aid, NBVM will never 
satisfy Goodman's requirements. 
The use of machine-to-machine 

communications in Amateur radio 
Is growing. For radioteletype 
(RTTY) and slow-scan television 
(and to an extent, Morse code), 
both sending and receiving by 
electronic equipment is em-
ployed. RTTY has been limited to 
the Baudot code by FCC regula-
tion, at speeds below 100 words 
per minute. The use of ASCII, a 
code very popular with all types of 
computers and terminals, has now 
been authorized. ASCII will simpli-
fy Amateur RTTY equipment be-
cause most keyboards and display 
terminals use it. To convert infor-
mation to Baudot for transmission 
and then back to ASCII for display 
increases cost and complexity. 
Standards for ASCII transmis-

sion were issued recently by FCC. 
It's hoped that speeds much high-
er than 110 baud will be allowed 
after a trial of the new standards. 
Higher speed will require a penal-
ty in bandwidth, for Shannon's 
theory shows that the faster you 
want to send information, the 

inter-exchange links are now 
often implemented with digital 
transmission, as are some com-
mercial satellite circuits. Eventual-
ly, the majority of the world's tele-
communications will use digital 
transmission. Because the sophis-
ticated techniques and low-cost 
integrated circuits being devel-
oped for digital telephone and sat-
ellite transmission are applicable 
for ham radio (assuming approval 
for the mode by the Federal Com-
munications Commission), a re-
view of what's happening in the 
telephone world is appropriate. 
The BIT (a contraction of Binary 

digiT) is the basic unit of the digital 
world. It can have two states, on 
and off, zero and one, or what-
ever names one might wish to ap-
ply. Any number can be repre-
sented by a series of zeros and 
ones, which is called binary nota-
tion. A string of zeros and ones is 
called a word. To confuse mat-
ters, words can be of different 
sizes. Popular lengths are 8, 16 
and 32 bits. And, words can be 
packed into groups for transmis-
sion called frames or packets. 
By contrast, the world of voice 

transmission, called analog or lin-
ear, involves carrying the voice 
signal directly without conversion. 

A voice signal varies in both am-
plitude (loudness) and frequency 
(tone). For good intelligibility, fre-
quencies up to 3200 hertz must be 
transmitted (hertz is the unit of fre-
quency). This limitation does not 
provide high-fidelity reception at 
the receiving end. For hi-fi, at 
least 20,000 hertz would be re-
quired. However, increasing the 
band of frequencies by some 
seven times would only increase 

the intelligibility by a few per cent. 
Voices are not the only analog 

signals being passed around the 
telephone network. Television is 
an analog signal. Computers 
employ devices called modems to 
convert their binary world of zeros 
and ones into tone signals suitable 
for transmission via the telephone 
network, as do facsimile and other 
image systems. 
Transmission cost is directly re-

lated to transmission speed. 
Speed is directly related to band-
width, the number of hertz per 
second which can be sent down a 
given transmission channel. For 
voice, 3200 hertz of bandwidth is 
needed. For a television signal, 
6,000,000 hertz is required. 
Information theory also tells us 

that there is no unique advantage 
to analog or digital transmission. 
That's the theory. In practice, an-
alog transmission has two disad-
vantages. First, the amount of in-
formation in a voice signal is very 
low. To say it another way, much 
of the transmission time is wasted 
with breaks in the speech, pauses, 
and so on. A digital transmission 
system can make use of any time 
available, packing other frames or 
packets of digital information into 
any empty spaces. Any long-dis-
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Complex integrated circuits such as microprocessors and memory devices must have high reliability. Most manufacturers 
"burn in" complex devices by operating them at high temperatures with power on for up to 180 hours. Those ICs that are 
likely to fail do so in the stress of temperature plus power. Integrated circuits that pass the burn-in period can be expected 
to have a long, trouble-free lifetime. 

tance transmission must be ampli-
fied (by devices called audio re-
peaters) at many points in order to 
be audible at the receiving end. 
Also, special electronic circuitry is 
needed to negate the effects of 
transmission delays and to sup-
press echos. The effect of all the 
electronic gadgetry on a voice or 
other analog signal is to add noise 
and distortion at each step in the 
transmission process. Each re-
peater degrades the signal quality, 
and the effects are cumulative. A 
great advantage of digital is that 
the zeros and ones can be decod-
ed and regenerated at each re-
peater, the output being a new 

signal which is a duplicate of the 
original. Thus, the bad effects of 
the transmission path. are not 
cumulative for a digital signal. 
Of course the human voice can 

be very distorted and still convey 
intelligence. Digital information 
must be received in essentially 
correct form to be usable. To this 
end, any number of error-detect-
ing and error-correcting schemes 
have been devised. They are nec-
essary, but they increase the 
amount of information that must 
be sent, which means either wider 
bandwidth or slower transmission 
rates. However, the use of com-
puters in a digital "clean-up" pro-

cess will further enhance the digi-
tal transmission _mode. We've all 
seen the moon and planet photo-
graphs from NASA space probes. 
They're usually shown before and. 
after computer enhancement. 
Those computers have software 
programs which do a digital 
"cleansing," rendering photos that 
are much sharper, with higher 
contrast. With the microelectronic 
revolution producing "computers" 
for under $10, it will soon be pos-
sible to have intelligent analysis 
and regeneration of digital signals. 
Some 15 years ago engineers in 

the Bell system and in the Europe-
an government-owned telephone 
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Another way that semiconductor manufacturers bririg down costs is by-using automatic test and handling 
equipment. Shown here is a test system built by Lorlin Industries'of Danbury, Connecticut, for Texas Instru-
ments, Singapore. The unit tests and sorts dual-gate MOSFETs at the rate of 10.000 per hour. 
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companies decided that digital 
was the way of the future on the 
" basis of cost, the desirability of a 
common network, and the projec-
, tion that the requirement for non-
, voice information transmission 
would -grow to far exceed that of 
speech. So, standards were estab-
* lished from among the myriad di-
gital transmission techniques. As 
always, .the Americans came up 
with one standard and the Euro-
. pearls nother. 
„ Both systems, as theory dic-
tates, sample the analog signal at 
a rate more than twice its band-
width to get all of the information. 
The sanipling rate is 8000 bits per 
second. These signal samples are 
converted into 8-bit digital words. 
.Because 8 bits are used, 256 
states can be represented. In the 
sampling process, a signal is 
determined to be between two 
'points, not to be an exact value. 
This technique, called quantiza-
, tion, introduces some noise. The 

larger the number of bits, the 
lower the noise. The resulting sig-
nal is transmitted one bit at a time 
in what's called pulse code 
modulation (PCM). 
The U.S. telephone standard is' 

for 24 channels of digital informa-
tion (24 different telephone con-
versations) to be transmitted to, 
gether; the Europeans chose 32. 
This is done by providing 24 or 32 
different time slots for signals from 
different sources'. The U.S. stan-
dard results in a transmission rate 
of -1.544 million-bits per second 
(abbreviated 1.544 Mb/s). Euro-
peans use 2.058 Mb/s. 
Starting in the 60s Bell used di-

gital transmission to the 8-bit, 24-
channel standard (called T-1 car-
rier, with multichannel installa-
tions named D3 channel banks) to 
interconnect telephone exchanges 
within cities. Later, the same tech- ' 
nique was used to expand the 
number of calls on single rural 
telephone lines and to provide the 

transmission medium for the latest - - 
generation of electronic telephone-. 
exchanges (ESS4). Bell cannot af-
ford to change the entire network 
to digital in a matter of years. Ir 
fact, we'll be into the 'next *century 
before Ma's world is all digital. 
The conversion of an analog' 

signal to PCM digital and :then 
back again is no small task.' It. ' 
takes the complexity of zr 
computer. Already,' 
conductor manufacturers have - 
built PCM CODECs (for COder/ „ 
DECOder) in a single integrated,. 
circuit. What takes several large 
boards full of equipment in older 
channel units is now availablein a 
single circuit the size of a thumb-
nail. It is advances such as these in 
semiconductor technology that " 
will bring digital voice to Amateur 
Radio. 
The technology exists today for 

linking repeaters and satellites'. 
But, links carrying one conversa-. 
tion at a time are hardly eXciting. 
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However, if each link could carry 
-24 or 32 channels, and if trans-
mission could be digital so that all 
-Amateur modes could be utilized, 
then some exciting possibilities are 
apparent. 

Repeaters 

Terrestrial repeaters in the 
144-, 220-, and 420-MHz bands 
provide coverage of much of the 
nation. Hams who don't have an 
fm rig in the car or a miniature 
portable in a back pocket will soon 
be in the minority. The rapid 
growth of fm and repeaters in the 
late 60s and the 70s has made the 
fm rig as common as the SSB 
transceiver. Semiconductor tech-
nology has produced integrated 
circuits with an entire fm i-f strip, 
detector and audio amplifier in a 
single chip. Another IC can gener-

ate thousands of transmit and re-
ceive frequencies from a single 
crystal, making synthesized trans-
ceivers available at popular prices. 
Actually, if you factor in the ef-
fects of inflation and the devalued 
dollar, today's synthesized units 
are actually less expensive in con-
stant dollars than their six-channel 
predecessors. 
The trend in repeater design 

has long been to put the best 
equipment on the highest point 
that can be found. The techniques 
employed are those developed for 
commercial services, although 
some advanced Amateurs have 
"jazzed" things up with micropro-
cessors, teletype under voice, and 
TV. While the desire for a repeat-
er with coverage that goes on for-
ever is fine for the open spaces of 
our country, major metropolitan 

areas suffer. The sitiiation in Los 
Angeles is probably the most.Cha-
otic, with as many as 800 users for 
each 2-meter channel. Clearly, 
the spectrum usage is not efficient 
if each repeater covers wide areas 
where the ham population is very 
dense. The commercial mobile-
radio services, which use 30 to 
50, 150 to 172 and 450 to 512 
MHz have the same problems. 
The growth of mobile-radio use 
has been limited because of the 
few channels available and the de-
mands of various services. Be-
cause much of Amateur repeater 
practice has stemmed from tech-
niques developed for commercial 
services, it is instructive to review 
where they are headed. 
Several years ago, a new band 

of frequencies around 900 MHz 
was designated for business use 

Table 1. Transmission times and contents for various modes. The fastest transmission rate possible on a voice chan-
nel is 9600 bits/second. A typical high speed digital channel is 256.000 bits/second. 

One page of text (uncompressed) 
Facsimile image (compressed) 
One page. 3 color image (compressed) 
Contents of a computer floppy disk 
Contents of a computer tape 

One second of digital speech (PCM) code 
One second of digital speech (compressed) 
One second of video image (Picturephone) 
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Fig. 1. Creating a digital signal from an analog 
waveform involves taking samples at preset in-
tervals. These data are converted to a digital 
code (our example at A uses three bits) and the 
code is transmitted in serial form (B). 



— with the potential for more 
channels than in the three existing 
bands combined. A large section 
of the new band is assigned for 
mobile-telephone service. 
Traditionally, in vhf commercial 

mobile radio, one station talks to 
another by direct transmission. To 
cover long distances, robot re-
peater stations are used to retrans-
mit signals. To expand commer-
cial mobile-telephone service suf-
ficiently so a wide section of the 
population could use portable or 
mobile telephones, a cellular sys-
tem has been proposed. Sets of 
frequencies would be used in each 
cell, which would cover a geo-
graphically small area. The same 
sets of frequencies could be re-
used in every third or fourth cell. 
As a person moves from one cell 
to the next, his radiotelephone 
changes channels automatically 
with no interruption of the conver-
sation. Of course, powerful com-
puters are needed to manage a 
cellular radio system, which will be 

Communications Commission. 
The stakes are so large that it may 
be additional years before some 
compromise is reached and cellu-
lar radio becomes a reality. 
FCC has allowed Bell and 

Motorola to each build a demon-
stration cell system. The techni-
ques and equipment for 900 MHz 
need more than a little work. The 
engineers of both companies are 
hard at work perfecting things. 
Motorola has been showing a 
shirt-pocket-sized cordless tele-
phone that is actually a radio 
transceiver for a cellular radio 
system. 
Amateurs will surely follow the 

commercial lead to cellular radio. 
When and how is an open ques-
tion. The equipment and techni-
ques could be applied quickly if 
Amateurs have a 900 MHz band. 
That's why the FCC sentiment to 
assign these frequencies to a Citi-
zens-Band type of service rather 
than Amateurs portends a battle 
by hams for the frequencies. The 

Cheap intelligence in integrated 
circuits will be the basis of the 
electronics revolution in the 1980s. 

the most complex radio project 
ever undertaken. 
Bell considers commercial cellu-

lar radio an extension of the 
phone system, and has proposed 
a nationwide network of systems. 
Equipment would be largely sup-
plied by Western Electric. 
Motorola, which supplies equip-
ment for some seventy per cent of 
the existing commercial radio 
market, reacted with cries of pain 
and anguish, not wanting to see 
the largest potential market for 
radio equipment become the ex-
clusive property of A.T.&T. 
Motorola wants Bell to stick to 
phones and to stay out of the 
radio business. The debate has 
raged for years before the Federal 

420- and 1296-MHz bands are 
potential candidates for cellular 
systems. Of course, the FCC is not 
the only obstacle to Amateur cel-
lular repeaters. Today, repeater 
groups often regard each other 
with everything from quiet distrust 
to open hostility. Getting a majori-
ty of Amateurs together in Los 
Angeles to implement a cellular 
system would take leadership and 
organization that doesn't exist to-
day. The problems are human, 
not technological. 
Satellite repeaters also hold tre-

mendous potential. The first 
Amateur satellite, OSCAR 1, was 
a product of the effort of a few 
dedicated individuals. It was a tri-
umph more of rocketry and of 

what a ham can do in his home 
workshop than of technology. 
None who listened to the happy 
"Hl" in Morse code from OSCAR 
1 would dispute that something 
very important had happened. 
A major satellite program is be-

yond most of the nations of the 
world. Amateurs have banded to-
gether under the umbrella of 
AMSAT to build a series of ever in-
creasingly complex broad-band 
repeaters in space. To date, the 
satellites have been in low orbits, 
sweeping continuously around the 
planet. Thus, most of the time is 
spent waiting for an OSCAR to 
come around. 
The high-orbit AMSAT bird was 

to have been called Amateur-
Oscar 9 (A09) after launch. A09 
was destroyed when its launch 
vehicle failed, dropping the Ama-
teur satellite and several other 
projects into the Atlantic Ocean. 
In commercial service, com-

munications satellites are station-
ed some 22,500 miles up, and on 

a point over the equator. In this 
"parking" orbit, the satellite 
moves at the same rotational 
speed as the Earth. Such position-
ing is called geosynchronous. 
From a "parking" orbit, one 
satellite can provide continuous 
coverage of approximately four-
tenths of the planet. Hughes built 
the first geosynchronous commer-
cial unit, Syncom 2. There are 
now 72 geosynchronous satellites 
in orbit, of which some 50 were 
launched by the U.S. for com-
munications use. 
Commercial communications 

satellites use the same frequencies 
as terrestrial microwave networks. 
Some 83 per cent of A.T.&T.'s 
long-haul circuits employ the "C" 
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These solar panels are used by the auihor to power his ham station. 

là 

microwave band, which uses fre-
quencies from 4 to 6 gigahertz 
(GHz), for all of the g-eosynchron-
'ous satellites in use today, so 
there is already a shortage of fre-
quencies developing. 
The first commercial relay satel-

lites worked with only one signal 
at a time. Today the standard sat-
ellite for international relay, In-
telsat 4A, has 20 individual re-
peaters which can handle some 
6000 telephone circuits. It also 
employs a beaming technique that 
uses the same frequencies in 
separate beams headed east and 
west. Although none have yet 

been' built, Imultibedm sátellites 
with as many as 400 beams have 
been proposed — a given Channel 
could be used in up to 25"bèarns. 
Also proposed is a satellite using 
multiple beams with" a number of 
beams concentrated on areas of 
high population while only a few 
beams cover rural areas. On-
board switching networks would 
select the optimum up- and down-
link beams for given channels. 
Another approach is to use mov-
ing (scanning) beams. One pro-
posal is for a beam that could scan 
the entire United States in one-
hundredth of a second. 

7  Ói-board switching 
- mendous potential for increasing 
the flexibility and use of satellites. 
With ever i Modest ‘.vitchin"d'cap.a..-:''. 
bility, direct links between satel---
lites are possible. With inter-sateP 
lite links, a message to a point out 
side a satellite's coverage area can _ 
be switched directly to a second 
satellite, saving one up-link and 
one down-link channel. 
Another partial solution to the 

channel-shortage problem is to 
use higher frequency satellites. 
Frequencies in the 11 to '14 and 
19 to 29 GHz bands are planned 
for commercial satellite usage 
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within a year. They provide eight 
times the channel space available 
in C band. These higher frequen-
cy bands are shared partly, or not 
at all, with terrestrial communica-
tions. They have the advantage of 
smaller antennas but more com-
plex transmitters and receivers are 
required. Moisture in the atmo-
sphere plays havoc with these 
very short radio waves, but such 
problems can be overcome by a 
combination of high power trans-
mitters, alternative links, frequen-
cy changes, and special signal 
coding techniques. 
WARC 79 approved microwave 

frequency allocations for Amateur 
satellite use. AMSAT has proven 
that Amateurs from around the 
world can combine to produce ad-
vanced satellite systems. A project 
is now under way to replace A09. 
If you want to be a part of the 
effort, write AMSAT, P.O. Box 
27, Washington, DC 20044. 
Recently, SRI International 

executed a huge computer pro-
gram which modeled the world's 
economy for the decade of the 
80s, and came up with a gloomy 
prediction: the best laid plans of 
companies and individuals might 
well end up way below expecta-
tions because of a shortage of 
energy and the persistent inflation 
caused by energy problems. One 
energy alternative which has 
special application in the radio 
field is solar power. 
The solar cell (more properly 

called a photovoltaic cell) is a thin 
slice of pure silicon 11/2  to 4 inches 
in diameter. After processing, the 
cell produces direct current when 
exposed to sunlight. Arrays of 
solar cells generate enough power 
to run things such as telephone 
exchanges, for example. If you 
want more juice you add more 
cells. 
Solar power is a renewable re-

source that's nonpolluting and re-
quires no maintenance. Its pri-
mary problem is initial cost. Solar 
cells today cost $10 per watt of 
energy produced. To be competi-
tive with energy from fossil fuels, 

the cost must come down to 70 
cents a watt. Congress has ap-
proved spending over one billion 
dollars to develop solar energy. 
The Energy Department forecasts 
a cost of 50 cents per watt by 
1985. This is probably too op-
timistic; you cannot advance 
technology simply by spending 
money. (More than half of the 
people involved in solar power in 
this country are government 
employees supervising the spend-
ing of all that money.) 
In addition to the cells them-

selves, to make a complete solar-
power system you need a storage 
device (a battery) and a device to 
convert direct current to the alter-
nating current used by most 
equipment (an inverter). Most 
ham equipment works on 12 volts 
so no inverter is needed to use 

AMSAT has proven 
that Amateurs from 
around the world can 
combine to produce 
advanced satellite 
systems. 

solar power. Also, energy from 
the sun provides an ideal emer-
gency capability for a radio set. 
No worries if commercial power 
fails. Some fm repeaters in remote 
sites are already solar powered. 
As the cost of sun-powered gener-
ators comes down, Amateurs will 
be among the first to embrace this 
new technology. 
Solar cells are not the only way 

to generate electrical power from 
sunlight. Jack Kilby of Texas In-
struments, one of the inventors of 
the integrated circuit, thinks he 
has a better idea. So does his em-
ployer, who is backing him with a 
multimillion dollar development 
program. Solar cells are expen-
sive because pure silicon wafers 
are expensive. Silicon, the pri-
mary ingredient in sand, is one of 
the most abundant substances on 
earth. But making sand into pure 

silicon tubes is a slow, expensive 
process. Then slicing it up into 
wafers wastes half the material. 
Kilby's approach uses small 

droplets of silicon rather than flat 
wafers — much less expensive to 
manufacture. The electricity pro-
duced by these small cells liberates 
hydrogen, so the resulting energy 
can be stored in a tank — which is 
much less expensive than batter-
ies. A fuel cell can produce alter-
nating current from the hydrogen. 
Fuel-cell generators were used to 
produce electricity aboard the 
spaceships that went to the moon. 
Once developed, a $10,000 Kilby 
system could produce 20,000 
watts of power, more than 
enough to run a large home, ham 
shack included. In fact, left over 
power could be sold to the local 
electric utility. Unfortunately it will 
be the end of the decade before 
we'll be able to purchase a Kilby 
system at the hardware store. 

In conclusion 

Jerry Sanders, the irrepressible 
chairman of AMD (a West Coast 
manufacturer of ICs) has called in-
tegrated circuits the crude oil of 
electronics. His analogy has re-
ceived a lot of attention in the in-
dustry press. Just as cheap energy 
was the driving force behind the 
industrial revolution, cheap intelli-
gence in integrated circuits will be 
the basis of the electronics revolu-
tion in the 1980s. Many of those 
new ICs are going to be in ham 
applications. The next decade will 
surely be an exciting time to be an 
Amateur. Our own imaginations 
will be the limiting factor on what 
can be done with our hobby. 
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Samuel Morse's Revenge on Humanity 

The 
Novice 
Experience 

BY 

JEFFREY DICK 

If the Deity had meant for us to 
understand Morse code, I recall 
thinking, we'd all have been born 
with a code oscillator in our navel. 
It seems so easy, now that the 

dih-dahs have meaning, but for a 
while it was enough to drive one 
to the funny farm. 
I've been fortunate in preparing 

for my Novice exam to have done 
so in a class of ten or twelve 

others, where I could gauge my 
progress by the agonies of others. 
There were originally eighteen or 
so in the class, but the numbers 
diminished as some met failure in 
dealing with the code. Our in-
structor, Herb, N4UE, said it was 
simply a matter of time — time 
spent listening to the code — be-
fore we'd get the hang of it. 
Within the class we had the 

usual range — the guys who'd 
write down the dits and dashes as 
they heard them and never 
seemed to link them to letters; the 
guys who'd struggle along with a 
fogged and vacant stare; and a 
couple of guys who picked up the 
code as though it were their native 
tongue. 
It struck me, picking through a 

variety of ham radio magazines, 
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that there is in this country a 
whole sub-culture, an entire econ-
omy, which survives on the Morse 
initiation-rite of our fraternity. You 
can buy books, tapes, records, 
random-code-generating keyers, 
readers, faster tapes, faster rec-
ords, flash cards (never have un-
derstood that one, Jack), and a 
host of other fool-proof systems to 
help you learn what old Sam 
Morse had in mind. 
What finally worked for me 

were the ARRL tapes. Listening 
for twenty-minute periods 
squeezed in throughout the day 
— driving to work, at lunch, be-
fore going home, after dinner, first 
with 5-wpm tapes and then throw-
ing in a 71/2 job for the last five 
minutes, then repeating with 71/2  
and 10 and, finally, 13 wpm. The 
technique was to spend fifteen 
minutes listening to the fastest 
speed thus far mastered, and five 
minutes at the next increment up-
ward. Goal setting helps, too. 
Seeing, for example, if you can 
sustain five minutes of continuous 
copy at your latest attained speed. 
Undoubtedly, the most frustrat-

ing aspects were the lapses which 
would appear and disappear until 
it all jelled: combinations of dits 
and dahs I knew yesterday elude 
me today, are gone tomorrow, 
and reappear at the next step up 
in speed. 
It doesn't help, either, when 

your six-year-old, who can't quite 
read yet, copies six letters in a row 
and tells you so, pointing out in 
the process an error on your own 
pad. Nevertheless, time proved to 
be the answer, along with a gener-
ous supply of batteries for the tape 
recorder. 
In the beginning I recall won-

dering how, in using random-gen-
eration code tapes, I'd ever know 
for sure if I had gotten the code 
practice correct. It's amazing how 
you just know; there's no need for 
a corrected text. It simply makes 
sense at some point and you re-
gard it as one of the sweet myster-

ies of life, filed away with remem-
bered sunsets and knowing when 
to duck your head. 
The Novice classes were inter-

esting enough, and we found 
Herb to be extremely patient. It 
was pretty evident the class would 
rather talk about actually oper-
ating than about XL, Xc, and the 
magical properties which make 
them do funny things with elec-
trons. Despite it all, Herb would 
work his way through the syllabus 
each Monday night — it rained on 
ten of thirteen class nights, and 
made me think I was in Seattle 
rather than Raleigh. The standing 
joke became "It must be Monday 
because it's raining." 
After passing the code test, it 

was time to mail the 610s off to 
Gettysburg and wait. The tests 
arrived in two weeks, and five of 
us sat down to pencil in the blanks 
beginning with question 81. 
In a sense, 1 guess the test was 

anticlimactic. It wasn't as diffi-
cult as I'd imagined. My first 
thought was that I'd missed an 
awful lot of years on Amateur 
Radio because I'd let the prospect 
of taking an exam on electronics 
intimidate me. 
What really surprised me, 

though, was how few questions 
on the Novice exam dealt with 
theory and how many dealt with 
regulations, even though Herb 
told us to expect precisely that 
situation. 
I was even pleasantly surprised 

at how the government had man-
aged to come up with an exam 
which made sense. My previous 
exposure to government commu-
nications having been an annual 
bout with Form 1040, and two 
years as a U.S. Treasury agent, 
where memos and reports were 
not allowed to go out until they 
were in proper government lingo 
and thus incomprehensible, the 
questions on the exam seemed 
extremely fair. There were only 
two "sneakies" on the whole 
exam, meant to snag the unwary 

who might answer impulsively. All 
in all, though, the exam was quite 
reasonable. 

Now it's time to wait for the 
postman; it's time to wait and see 
what scrambled combination of 
the alphabet and numeric system 
will be mine and mine alone, 
granted me by the FCC and the 
magic of COBOL. Dumb thoughts, 
now, like: what's the probability of 
getting a call, the last three letters 
of which are identical or consec-
utive. 
As the Hemingways of the 

world might put it, it is a time of 
waiting, now, and little else. Your 
fate, for whatever consolation it is 
worth, Is in the hands of the feder-
al government. The slowly grind-
ing wheels of state must turn one 
revolution and crank out a call 
sign. 
For those of you waiting for 

your call, I'll save you some spec-
ulation as to why it takes so long 
for your license or upgrade to ar-
rive, but I'll warn you in advance 
that by reading what follows, 
you'll deprive yourself of a lot of 
great daydreams and wild images 
as to what could possibly take the 
FCC so long to send you your call. 
I'll answer the big question first: 

according to the FCC, it takes any-
where from four to six weeks from 
the date the completed exam is 
received in Gettysburg for your li-
cense to be processed and mailed. 
Having said that, I can tell you 

exactly how many steps it is to my 
curbside mailbox, how many 
rivets are in the base of the mail-
box, will agree that the box prob-
ably needs repainting, and that 
even asking the postman to check 
the bottom of his mailbag in case 
the license somehow got trapped 
there does little to speed the 
process. 
In the period you are waiting for 

your ticket to arrive, you can: 

— play enough Scrabble to 
memorize the backs of the tiles 
and give you an easy 100-point 
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advantage over any opponent 
other than another would-be 
Amateur waiting for his ticket. 

— measure, re-measure, cut and 
erect dipoles to every tree on your 
lot. 

— attend at least a half dozen 
hamfests and swapfests and pick 
up some great ideas for a few 
more antennas. 

— listen to the CW stations on the 
Novice bands, and hear every sin-
gle state in the Union coming in 
599, knowing full well you may 
never again hear some of those 
states for the rest of your natural 
life once the ticket arrives. 

— make up a clever phrase for 
every three letter alphabetic per-
mutation and combination from 
AAA to ZZZ, that Is, Youthful 
Green Zebra, Rapidly Approach-
ing Quasar, etc. 

— tune up into the Extra-class 
phone bands on 20 meters and 
hear them talking nasty to each 
other as they battle in a pileup (on 
second thought, you might want 
to save that one for something to 
do when you've shipped your rig 
off to the factory for repair, since 
pileups occur nightly, are con-
stantly and infinitely variable and, 
thus, can go on for months). 
In truth, your license will arrive 

when the postman brings it; no 
sooner, no later. 
Sarah Rogers knows. 
Her job (she's one of several) is 

to answer the telephone inquiries 
that come into the Amateur Sec-
tion of the FCC's offices at Gettys-
burg, Pennsylvania. The most fre-
quent inquiry, she confides, is, 
"Where's my ticket?" The next 
most frequent question is, "Did I 
pass my exam?" The latter is a 
poor second, Ms. Rogers says, 
because most candidates know 
pretty well whether they have 
passed the exam before they 
answer the last question. 
Here's a neat tip for you: The 

FCC notifies unsuccessful examin-
ees a couple of weeks earlier in 

the time cycle than those who 
have passed the exam, who usu-
ally find out when their license ar-
rives. So, no news is good news. 
Tip number 2: enclose a stamped, 
self-addressed post card with your 
exam, and on the day your exam 
is graded the FCC will mail back a 
notification you have passed. 
You might be interested in the 

volume of work which befalls 
the Amateur Section in a given 
month. It is substantial. 
In the month of June, 1980, for 

example, they received and/or 
processed the following: 

— requests for a Novice exam (Form 610) 

— resubmits (improperly filled out 610s) 
— new Races applcations 
— Races modifications 

— other exam requests (which should have 
gone to a field office) 

— all other resubmissions 
— Novice exams graded 

— field office exams — new applications 
— field office upgrades 
— renewals 

— advanced modifications only 
(2 x 2 cals. etc.) 

— new club. military recreational or secon-
dary call requests (even though the FCC 
no longer Issues such calls and hasn't since 
March. 1978) 

— requests for duplicates, changes of 
address 

— Canadian 410s (notification of US 
operation) 

— 610-A — alien operation requests 

1.605 
177 

4 
4 

76 

957 

2.573 

416 

5.346 
4.052 

187 

6 

110 

13 

175 

Not bad for a month's work, gang. 
Back to the immediate subject 

at hand, the Novice ticket and 
what it takes to get it to your door. 
First, the folks at the FCC do 

take notice of your anxiety. New 
licensees are given priority over all 
other business. Your completed 
exams, for example, take priority 
over modifications, etc. When the 
exam arrives, it is placed with all 
others received that day, and 
assigned a receipt date. The proc-
essing then proceeds by date, and 
the priority is strictly observed. lf, 
for example, your exam was not 
properly filled out and had to be 

sent back, they will still keep the 
initial receipt date if it is corrected 
and returned promptly. Upon re-
ceipt, your completed exam is 
matched with the 610 on file in 
the office. If all is in order, the 
exam is graded manually (an indi-
vidual rather than a machine re-
views the exam paper). Unsuc-
cessful candidates are picked out 
for separate notification. Passed 
exams are then sorted by call 
area, and sent to the Call Sign 
desk. Here, they affix a label with 
your new call sign. 
Then your new call is logged 

onto a data-entry sheet and, from 
the sheet, cranked into one of the 
government's computers. It takes 
about a week for your call to go 
from the Call Sign desk to the 
computer, and another week for 
the computer to spit it back out. 
Licenses are printed by computer, 
but only on Tuesdays and Fridays 
(no, contrary to popular belief, 
Monday, Wednesday, and Thurs-
day are not federal holidays — the 
computer just has other things to 
do, too). Then the licenses go 
back to Gettysburg for a final 
check to make sure everything 
was entered right and printed out 
right (garbage in, garbage out, re-
member) and then trusted to the 
divine protection of the U.S. 
Postal Service. 
The whole thing is supposed to 

take about thirty days. Currently, 
it's running about five to six 
weeks. 

The FCC suggests you not call 
them before eight weeks if you 
haven't received your license. 
If you have waited eight weeks 

and do decide to call, you may be 
lucky enough to talk to Sarah 
Rogers. She is very helpful and, 
after working for the Amateur 
Section for a while, has decided to 
take classes this fall and apply for 
a ham license of her own. 
More next time: Getting Opera-

tional — Some Interesting 
Maxims. 

HRH 
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CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alli a n c e•A mec o•Ap pl e•ASP 
•Avanti•Belden•BenchersBird•COE 
•CES•Ce mm unicall ens Specialists 
•Collins•Cushcrall•Daiwa•DenTron 
• Orake• Hustler•lly-Gain•lcom•IRL•KLM 
• Kenwood•Larsen•Macrotronics•MFJ 
• Midland' Mini-Products' Mirage•Mosley 
• NPC•Newtronics•Nye•Panasonic 
• Palomar Engineers•Regency•Robot 
•Shure•Standard•Swan•Tempo 
•Ten-Tec•Transcom•Yaesu 

Drake UV-144/220/440 MHz 
rig closeout special ...« $899! 

Swan 100MX, a tremendous 
value at only  $499 

Kenwood TR-2400 is now in 
stock for Immediate delivery 

'Collins KWM-380 limited 
number in stock  call 

Yaesu's new synthesized 450 
FT-720RU in stock  $449 

Macrotronics  software  and 
interfaces for Apple, TRS-80 
available from stock  call 

Deluxe Apple RTTY/C W 
system  $1498 complete! 

Much qucrliiy used gear always on hand...ask! 

CAIrcL: r2LiL F;REE 
only 

(800) 621-5802 

CO, 

Hours: 
9.30-5:30 Mon.. Tues., Wed. & Fri. 
9:30-900 Thursday 
9:00-3:00 Saturday 

ERICKSON 
COMMUNICATIONS INC 
5456 N MILWAUKEE AVE 

CHICAGO IL 6063013121 W-51V 

Loop Antenna 

Here is an exciting new device to improve your reception on 160, 80, 
the broadcast band, and on VLF. 

It is well known that loops pick up far less noise than most other 
antennas. And they can null out interference. Now Palomar Engineers 
brings you these features and more in a compact, carefully engineered, 
attractive desktop package_ 

Unlike ordinary direction-finder loops, it tilts to match the incoming 
wave front. The result: Deep nulls up to 70 db. You have to listen to 
believe it! 
Does the Loran on 160 give you a headache? The loop practically 
eliminates it. Broadcast station 2nd harmonic ruining your DX? Turn 
and tilt the loop and it's gone. Does your friend in the next block with 
his kilowatt block those weak ones? Use the loop and hear him fade out. 

Loop nulls are very sharp on local and ground wave signals but usually 
are broad or nonexistent on distant skywave signals. This allows local 
interference to be eliminated while DX stations can still be heard from 
all directions. 

The loops are Litz-wire wound on RF ferrite rods. They plug into the 
Loop Amplifier which boosts the loop signal 20 db and isolates and 
preserves the high O of the loop. The tuning control peaks the loop and 
gives extra preselection to your receiver. 

Plug-in loops are available for these bands: 

150-550 KHz (VLF) 
540-1600 KHz (Broadcast) 
1600-5000 KHz (160 & 80 meters) 
10-40 KHz (Omega) 
40-150 KHz (INWVB, Loran) 
5-15 MHz (HF-1) 

Send for free descriptive brochure. 

Loop Amplifier $67.50; Plug-In Loop Antennas $47.50 each [specify 
frequency band]. To order add $3 packing/shipping. Calif. residents 
add sales tax. 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 

More details? Ad Check page 78. October 1980 FRH 31 



Ham Radio 
Techniques 

BY BILL ORR, W6SAI 

Indian summer is almost upon us 
but there are still a few good days 
left to do antenna work before the 
colder months swoop in on a blast 
of chilly air from the arctic. And, 
plenty of interest in antennas 
exists! In fact, antenna work is just 
about the only field left to the ex-
perimenter who is reluctant about 
tearing into his factory-built, solid-
state transceiver, or doesn't have 
the time, money, or test equip-
ment to build some of the newer, 
exotic circuits. 
Most antenna experiments can 

be conducted with the aid of an in-
expensive SWR meter and a note-
book to keep track of the various 
tests and experiments. Most hams 
have the SWR meter, but relative-
ly few keep track of their experi-
ments in a permanent record. 
Do as I do; buy yourself a large, 

bound notebook, and record all 
antenna data and experiments in 

it. Even if you have purchased an 
antenna with pre-set dimensions, 
it is wise to save the assembly in-
structions and to keep a perma-
nent record of all important anten-
na dimensions and electrical 
measurements. By keeping this 
simple record, it is always possible 
to check back to the original data 
after an antenna modification, or 
if you suspect that something is 
wrong with antenna performance. 
My notebook contains SWR 

curves, dimensions, and observa-
tions of all antennas erected in the 
past few years. In some cases, a 
Polaroid photograph of the anten-
na is taped to a notebook page. In 
addition, interesting antenna arti-
cles from magazines are photo-
copied and pasted into the note-
book. 
An historical record book such 

as this provides an expanding ref-
erence and history of performance 

of your various antenna systems. 
Believe me, it is mighty comfort-
ing to run an SWR curve of an an-
tenna after a heavy storm and 
compare it with a curve run weeks 
before! The experimenter's note-
book is the cheapest item of "test 
equipment" you can own, and 
one of the most valuable! 

A Coaxial multi-
band dipole 

Shown in Radio Communica-
tion, the interesting publication of 
the Radio Society of Great 
Britainl is a design for a multiband 
dipole capable of operation on 40, 
20, and 15 meters (Fig. 1). The 
antenna was designed by Vincent 
Lear, G3TKN (England) and pat-
terned after the original multiband 
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dipole design of W4-JRW, pat-
ented about 1950. W4JRW's de-
sign used "decoupling stubs" 
formed from tubular 300-ohm 
TV-line, with the stub forming 
part of the dipole element on the 
lower frequency band. The origi-
nal antenna functioned on the 10 
and 15 meter bands. 
The G3TKN version of the an-

tenna is suitable for three-band 
operation, and uses coaxial cable 
to form the stubs, as shown in the 
illustration. Vincent used uhf-type 
TV coaxial cable, but possibly any 
type of cable (such as RG-58/U) 
could be used. It is important that 
the ends of the stub sections be 
suitably sealed to prevent mois-
ture from entering the cable; 
"bathtub caulk" will do the job. 
G3TKN suggests that if the 

velocity factor of the cable is not 
accurately known, it should be 
measured with a dip oscillator or 
noise bridge. The dimensions 
shown are for RG-58/U, which 
has a velocity factor of 0.66. 
The coaxial section acts in the 

same manner as the conventional 
antenna trap. The center section 
of the antenna functions as a half-
wave dipole on 20 meters. On 40 
meters, the coaxial stubs present 
an inductive reactance that — to-
gether with the tip sections — res-
onate the system on that band. 
The whole antenna functions on 
its third harmonic for 15-meter 
operation. SWR values of 1.4-
to-1, or less, are obtainable on all 
three bands. 
Because of the additional 

weight of the coaxial sections, 
G3TKN suggests that the antenna 
be mounted as an inverted V with 
center support, and with the ends 
tied off taut to reduce sagging. 
The tip sections may be ad-

justed to provide antenna reso-
nance at any point in the 40-

DKE.R...  Jr\ 

CONTESTER, 
_ or •, 
RAGiCHEIN.E 

'„ With the sunspot cycle nearing its peak, 
• and traffic on .10, 15 and 20 meters at an 
all-time high, you need a tri-bandbeam 
that really delivers. You'll find that there 
are more Hy-Gain Tri-Banders on the air 
than any other brand, and that says a lot! 
All of Hy-Gain's Tri-Banders feature 
separate High-Ci, high-efficiency traps 
that ensure maximum F/8 ratio and gain 
and minimum VSWR on ALL THREE 
bands. Hy-Gain's "no-compromise" 
construction features; taper-swaged 
6063-1832 thick-wall aluminum tubing 
for maximum strength and minimum wind 
resistance; a rugged boom-to-mast 
bracket that adjusts from  to 21/2"; 
heavy gauge, machine formed, element-
to-boom brackets that won't állów the 
elements to twist on the boom; and 
improved element compression clamps 
that allow greater tightening ability and 
easier readjustment.  - 
Hy-Gain's unique Beta-Match-is factory 
pre-tuned to ensure minimum VSWR and 
maximum gain on..all three bands: All, 
Hy Gain beams are  fed with 52 ohm, , 
coaxial cable and deliver less than 1_5:1 
' VSWR at resonance,  ' -'• 
Write for full details today! 

TELEX.   
TEL covimuNicATIoNa_LN-•  j te..eze e 

- 

Other Tri-Bandérs in the 
Hy-Gain line: • - - 
TH5DX 
5-Element  --
Tri-Band Beam 

' 
Tower shown is 
The NEW Hy-Gain 
HG-52SS 
Self Supporting 
Crank-Up Tower 
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Fig. 1. The G3TKN dipole for 40, 20, and 15 meters as adapted for RG-58/U coaxial 
cable. Ends of cable should be suitably sealed to prevent moisture from entering 
cable. White, "bathtub" caulking will suffice. A 2-inch insulator is used at the center of 
the antenna. 

meter band: adjust for the lowest 
SWR at your favorite operating 
frequency. 

The ZL-special 
Revisited 

A few days ago, I had a visit 
from my old friend Bill Hillard, 
K6OPZ. He brought along a lab-
oratory report recently released 
by one of the large aerospace 
companies in Southern California. 
The report covered an investiga-
tion of the so-called ZL-special an-
tenna (Fig. 2). This simple array is 
a two-element, unidirectional 
beam having 135-degree phasing 
between the elements. The beam 
was adjusted and tested on a 
large, commercial antenna range, 
and some definitive data was ob-
tained that dispels some of the 
mystery surrounding the antenna. 
In brief, the ZL-special provides 

a power gain of about 4 dB over a 
dipole. The front-to-back ratio is 
about 36 dB, with a deep null off 
the back of the beam. Front-to-
side ratio is about 50 dB. 
Thus, the power gain of the ZL-

special seems to be a little less 
than a two-element Yagi of equiv-

alent size, but it has superior rejec-
tion of unwanted signals from the 
side and back. The deep null di-
rectly off the back, shown in 
theory, is usually unobtainable be-
cause of signal reflection from 
nearby metallic objects or build-
ings. 
The proper phasing is achieved 

by a cross-connected, 300-ohm 
twin-lead transmission line con-
nected between the antenna ele-
ments, in conjuction with proper 
element spacing and the fact that 
the forward element is slightly 
shorter than the rear one. Un-

30 e  
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wanted reactance at the feedpoint 
is greatly reduced by decreasing 
the length of the element, and the 
correct 135-degree phase rela-
tionship is achieved at an element 
spacing of only 0.1 wavelength. 
Feedpoint impedance is 100 

ohms, balanced to ground. This 
suggests the use of a balun trans-
former to match the antenna to a 
50-ohm unbalanced transmission 
line. 
The dimensions and data given 

at 14 MHz apply to elements hav-
ing an outside diameter of 1/2-
inch. A practical antenna would 
require a support structure to keep 
the small-diameter elements from 
sagging. 

An impedance-
matching balun 

A linear 2-to-1 balun transform-
er suitable for use with the ZL-spe-
cial (or any other array having a 
100-ohm feedpoint) is shown in 
Fig. 3. Dimensions given are for 
20 meters, but may be propor-
tioned for other bands. The driven 

velo w 0.1 
JrN1 

FE Ls ircenk romwsreet0 
300 00,4 LINE 

32' 

11, 9 ,'Mt  psi 

so.» 

Fig. 2. Top view of the 2-element ZL-special beam antenna for 14 MHz. Antenna 
elements are built of 1/2-inch diameter tubing, and the phasing section is a trans-
posed section of heavy-duty "TV-type" 300 ohm line. Antenna is fed at F-F. Feed 
Impedance is 100 ohms. The polar plot of antenna is shown below, illustrating good 
front-to-back and front-to-side ratios. Antenna gain is about 4 dB over a dipole. 
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element of the antenna is tapped 
on the balun tubes as shown, and 
the termination covers the range 
of 8 ohms (near the input end) to 
800 ohms (at the output end). 
The impedance transformation is 
logarithmic from the 50-ohm 
point to the open end. Overall 
length of the balun is about 30 
inches. 
The balun (balance-to-unbal-

ance) transformer may be used to 
match a 50-ohm coaxial line to 
any balanced antenna having a 
feedpoint termination between 8 
ohms and 800 ohms. The balun is 
constructed of 3/8-inch diameter 
brass or copper tubing. The 50-
ohm coaxial line is introduced into 
one balun tube and is cross-con-
nected to the opposite tube at the 
50-ohm point. Balun resonance is 
established by means of a capaci-
tor which may be moved up and 
down the balun. The balun tubes 
are shorted together at the low-
impedance end by a metal strap 
soldered to the tubes, and are 
held in position at the high-impe-
dance end by a ceramic insulator. 
A coaxial receptacle is soldered to 
one tube and a length of RG-
8A/U (with outer jacket and 
shield removed) is passed through 
the tube, brought out through a 
hole in the tube, and cross-con-
nected to the opposite tube. 
The balun may be adjusted by 

the following simple procedure: 
Place the balun on a surface 

free from nearby metallic objects 
that might detune it. No connec-
tions are made to the device at 
this time. Couple a dip meter to 
the input (shorting bar end) of the 
balun and tune the meter for reso-
nance (in this case, about 14.2 
MHz). Adjust the position of the 
variable capacitor up or down the 
balun until dip meter indicates res-
onance. Now, connect a 50-

te-"Iler 

;ITIFi'e-Wijiàd's Finest 
eiiitiband Vertical 

The 18HT''HY-Tower is the only full size, 
automatic bEind-switching vertical antenna 
for 80 thru 19 meters-on the market today! It 
, features a unique still) çfecoupling system 
;•Which.effectiVelYieilates various sections 
-'of the antenna so than an *electrical 1/4 
„wavelength:(or odd multiple of a 1/4 
wavelength) appears on all bands As a 
• result, the VSWR IS less than 1.5:1 at , 
....resonance 80 thru 10 meters.  - 

Typical 2:ÏVSWFilkandi,-;idthe are 
" • 700 kHz °girl° meitei;a 
• 300 kHz (or better) on 15, 20, and 
40 meters 
• 250kHzon80moters 

With the addition'of a base loading coil, 
. the 18HT also provides exceptitinal 160 
meter perform ance! 

Many 18HT's..have been in service for 
15 years ormore and they still deliver 
"original spec" performance:This 
enviable record is the result of 
Hy-Gain's no-compromise attitude 
. toward Materiels and construction. .The 
18HT is complete ;with a-24 foot 
galvanized tower that supports the 
,entire sYsteirï without guys in winds up• 
to 75 mph The fop section consists of 
'dependable 6063-7832 taper 
_ swaged alúminu-rn tubing that, 
:extends the antenna fo an overall 
'height of 50 feet. A-special hinged 
base allows Complete assembly on the 
ground and permits easy raising and 
lowering 
Hy-'Gain offers a wide selection of 
„vertical antennas as well asa 
'complete line of beams and drank:-up 
-towerà. Write for detailed information 
today! 

TELE X-, tiggam 
icA-rioNs. 
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Fig. 3. A 20 meter linear balun. This device matches a 50 ohm unbalanced line to a 
balanced antenna having a feedpoint impedance between 8 and 800 chins. The con-
nection between the coaxial receptacle pin and the opposite tube is made of a length 
of RG-8/U coaxial line with outer jacket and braid removed. A hole is drilled in the 
tube 14 inches from the receptacle and the line is attached to opposite balun rod. A 
copper plate is soldered to the balun tubes. Antenna connection points are moved 
along line to establish impedance transformation and capacitor is adjusted back and 
forth to remove residual reactance. 

ohm, non-inductive resistor to the 
coaxial input receptacle. A hand-
selected, 47-ohm, 1-watt compo-
sition resistor will do. 
Next, connect an impedance 

bridge (or noise bridge) to the bal-
anced output terminals. Use short 
leads. Set the bridge to 100 ohms. 
Couple the dip meter to the balun 
to provide measurable output on 

your impedance bridge, and ad-
just the position of the output ter-
minals along the balun until an in-
dication of 100 ohms at null is 
achieved on the impedance 
bridge. Note that the adjustment 
technique remains the same re-
gardless of the type of bridge 
used. 
Another adjustment technique 

MAX 

RADIATiON 

•*- - 50 OHM !VHF 
TO muirle 

24+25 .H4LF WAVELENGTH 

Fig. 4. Oblique view of compact loop antenna. In this drawing, the loop is parallel to 
the ground. Circumference of loop is a half-wavelength, i.e., 33 feet for 20 meters, 
22 feet for 15 meters, and 16 '4" for 10 meters. The loop sides, therefore, are about 
8'3" for 20 meters, 5'6" for 15 meters, and only 4'1" for 10 meters. Coil Lis 12 
turns of No. 12 tinned wire, 3/4-inch inside diameter, 1-1/2 inches long. Number of 
turns is adjusted for lowest SWR on transmission line — approximately 8 turns for 20 
meters, 6 turns for 15 meters, and 4 turns for 10 meters. 

is to place a 100 ohm, non-induc-
tive resistor across the balanced 
output terminals and apply a small 
amount of rf power at 14 MHz to 
the balun. Adjust the balun to pro-
vide a 1-to-1 SWR on the trans-
mission line between the balun 
and the signal source. 
As I mentioned earlier, this 

balun will provide a balance-to-
unbalance action along with a 
transformation between 50 ohms 
(unbalanced) and a balanced load 
ranging between 8 ohms and 800 
ohms. This makes it a very handy 
device to use in many antenna de-
signs. True, the device is bulky, 
but its power-handling capability is 
high and the balance provided is 
very exact. Bandwidth of the de-
vice is sufficient to cover any one 
Amateur band. (Thanks to 
K6OPZ for information on this in-
teresting device.) 

A compact loop 
antenna 
Squeezed for antenna space? 

Here's a simple antenna that is in-
expensive to build, efficient, and 
takes up a minimum of space 
(Fig. 4). It is merely a dipole bent 
into a square. This provides a loop 
antenna that is about 1/8-wave-
length on a side. It may be mount-
ed in either a horizontal or vertical 
position. When horizontal, the 
radiation pattern is substantially 
omnidirectional, with a slight in-
crease in radiation from the open 
end through the feedpoint, as 
shown by the arrow. When 
mounted vertically, maximum ra-
diation is at right angles to the 
plane of the loop. 
Loop input impedance is quite 

low (of the order of 20 ohms) so a 
simple impedance matching coil is 
placed across the loop terminals. 
All you have to do is adjust the 
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number of turns in the coil to 
achieve a low value of SWR on the 
transmission line at your favorite 
operating frequency. 
There's quite high voltage 

across the antenna insulator at the 
ends of the antenna opposite the 
feedpoint, so make sure it is a 
good one. A three-inch-long, 
ribbed ceramic insulator will do 
the job. 
I'll leave the mechanical design 

to you. A simple X-frame of PVC 
pipe, bamboo, or wood slats 
should do. You really don't have 
to rotate the antenna if it is placed 
in a horizontal position. Get it as 
high in the air as you can and 
you'll be surprised at the results 
from this simple antenna design! 
It should be possible to make 

this into a two-band antenna by 
placing a dipole for the next high-
er band inside the larger dipole. If 
you try this, let me know how it 
works out for you! 

Additional 
reading 

From time to time, I point out 
interesting publications that are a 
great help to active, on-the-air 
hams. Here's a good one for you: 
"The Long Island DX Bulletin," 
published bi-weekly by the Long 
Island DX Club (LIDXC). The ad-
dress is Box 173, Huntington, 
New York 11743, and the domes-
tic mailing rate for one year is $10. 
All DX hunters should have this 
fine newsletter at hand to catch 
the rare ones! 

Reference 

1. "Radio Communication" is 
the Journal of the Radio Society 
of Great Britain, 35 Doughty St., 
London WC1N 2AE, England. 
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Some participants of a recent 
ARRL Open CD Party have re-
ceived QSLs postmarked before 
the contest began! There's no 
fraud involved here, but there is 
something unusual about the en-
velopes containing the cards. 
Every one of them was post-
marked April 11, 1980, and have 
some value to a stamp collector. 
The value of the envelopes is 

that these were new stamp "First 
Day of Issue" cancellations and 
are collected by many stamp en-
thusiasts. A peculiarity of the mail 
system allowed me to make the 
contacts, fill out the QSLs, place 
them in envelopes and mail them, 
and the postmark (in this case) 
was before the contact date. No 
magic or science fiction was 
involved. 
Beginners and award hunters 

value QSLs, but most other Ama-
teurs and DX stations see little 
value in "just another" U.S. (par-
ticularly W2) QSL. The first-day-
of-issue cover does give the recip-
ient something of value (perhaps 
only to a neighbor or child) and 
costs the sender little extra but 
planning and thought. 

First-Day covers 

Several new stamps are issued 
each year by the Postal Service, 
and each of these is accom-
panied by some ceremony. Part 
of that ceremony includes accom-
modating philatelists (stamp col-
lectors) who want the new stamp 
"the first day." As the stamps are 
sold at only one post office the 
first day (and the next day at all 
other post offices that ordered 
them), only residents of one par-
ticular town seem to be favored. 
Actually, the "first day" post office 
will make "First Day of Issue" can-
cellations for about two weeks be-
yond the official date. The collec-
tor is thus encouraged to buy the 
new stamps in his own home 
town, affix them to envelopes, 
and mail the envelopes with a 
postcard "filler" (or QSL!) inside 
to the First Day post office for can-
cellation. As another accommo-

dation, the collector may send 
filled, addressed, but not stamped 
envelopes to the First Day post 
office with his check or money 
order (for not more than 50 
stamps), and the post office will 
affix the stamps. 
Often, some local organization 

or professional stamp collectors 
will prepare quite elaborate enve-
lopes commemorating the event 
with pictures, biography, or histor-
ical notes, and sell these for a dol-
lar or so above the cost of stamps. 
These organizations sometimes 
have advertisements or notices in 
stamp collecting journals, but 

First Day Cover — Typical first-day-of-
issue cancellation. When the proper ad-
dress is not known in time, use a re-
movable label to address the cover to 
yourself, and make later delivery to the 
addressee. 

there may be problems in having 
QSL cards inserted and mailed to 
the proper addresses. 
Some stamps, such as U.S. first 

class (now 15e but predicted 2oe 
for 1981), and overseas airmail 
stamps are particularly suited to 
this form of QSL forwarding. 
Other stamps, like the penny, 
3.2C, 8.4e, and dollar denomina-
tions are awkward or uneconomi-
cal to use. Ordinarily, QSLs must 
be accumulated until an appropri-
ate stamp is issued. 

Issue information 

Notice of each new stamp (and 
collector accommodations) is 
given in the Postal Bulletin, re-
ceived by each post office, and 
usually available for reading from 
your friendly postal clerk (don't 
pick a busy time!). Many post of-

fices place notices of new stamps 
and their distribution on bulletin 
boards, or have them available in 
a loose-leaf notebook. These give 
exact details of how to make up 
the envelopes and where to send 
them. The Postal Service calls 
these "New Issue Announce-
ments." A personal subscription is 
available for $3.00 from the 
Superintendent of Documents, 
U.S. Government Printing Office, 
Washington, DC 20402. 

Ham special-event 
radio stations 
Often, new stamp issuance 

coincides with some local celebra-
tion, such as our local celebration 
of the Battle of Oriskany. Ama-
teur radio tied in the battlefield 
with Fort Stanwix (Rome, New 
York) and the Saratoga Battlefield 
to "announce the victory" and 
pass congratulations. Casual (as 
well as scheduled) contacts were 
commemorated with special 
QSLs with first-day-of-issue can-
cellations. The postal two-week 
grace period made filling out and 
posting the QSL cards practical. 
(The Utica Amateur Radio Club 
paid expenses, so no "donations" 
were asked.) 

No time warp? 
Only the accident of the Open 

CD Party being between the "first 
day" and cutoff date for the new 
Frances Perkins stamp permitted 
sending the "time-warp" QSLs. 
Ordinarily, hams include thanks 
for the first-day cancellation, but 
this time there was a sensation 
with those who noticed the dif-
ference in dates. Now you know 
how it was done. 

Successful? 
More than 95 per cent of the 

U.S. hams, and 80 per cent of the 
foreign hams, respond with QSLs. 
Some even apologize for not hav-
ing any! (That's okay, a letter can 
confirm.) It takes some effort, but 
for both parties there is a true 
trade of favors beyond the radio 
contact. 

HRH 
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Ha m Radio Be A HORIZONS 

Transceiver 
Transmit your favorite magazine to your friends. 

Receive the most "alive" -magazine in Ama-
teur Radio today. 

There's no question about it. Ham Radio HORIZONS 
makes the perfect holiday gift. Look at the great new fea-
tures: Bill Orr's Ham Radio Techniques, K5FUV's 
DX Column, our own 08A Section, and 
W9KNI's Diary of a DXer. Add our exciting new 
look plus our new emphasis on serving today's 
ACTIVE Amateur and you have an unbeatable gift for 
all your ham friends. 
To make Ham Radio HORI-

ZONS even more appealing, we've 
lowered our prices for this special 
holiday offer. In fact, to take ad-
vantage of all these new fea-
tures, shouldn't you also be starting 
or extending your own HORIZONS 
subscription? Feel free to add your own 
name at these low, holiday prices. 
Make up your list today and send it 

along. We'll take it from there. We'll even send an 
attractive gift card announcing your thought-
fulness. 

1st Gift $10.00 
(save $2.00) 

Additional $8.00 
Gift  (save $4.00) 

The Ha m Radio Publishing Group 
Greenville, NH 03048 

Yes! Please send my HORIZONS gift 
subscriptions as indicated. Also send 
a gift acknowledgement card 

 is enclosed for  subscriptions. 
FROM: 

I My Name  Call   

IAddress   

• City   Zip   State   

I II Master Charge Account   
El VISA Expires   

El Start or 
Ill Renew my HORIZONS 
subscription. 

El Bill me after 
January 1, 1981 

1st GIFT III New Subscription 
I: Renewal 

SEND TO: 
Name  Call 

Address   

City 

2nd GIFT 
SEND TO: 
Name  Call   

Address 

State  Zip   

City 

D New Subscription 
Renewal 

State   

For additional gifts give complete information 
on separate sheet of paper and return with above order. 

„"gblerae.' 
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HI-GI BALUN 
• For dipoles, yagis, inverted 
vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 3-40 MHz 

• Small, lightweight and 
weatherproof 

• 1:1 impedance ratio 
• For full legal power and more 

• Helps eliminate TVI 

• With SO-239 connector 

$10.95 

HI- G A NTE N N A 

CE NTER INSUL ATOR 

0 

Patent No. 
4,091,350 

Small, rugged, lightweight, 
weatherproof 

Replaces center insulator 

Handles full legal power 
and more 

$5.95 With SO-239 connector 

HI- G A NTE N N A 

EN O INSUL ATORS 

$4.95-

Rugged, lightweight, injection molded 
ot top quality material, with high dielec-
tric quallt es, and excellent weather-
ability. End insulators are constructed 
in a spiral unending fashion to permit 
winding of loading coils or partial wind. 
trig for tuned traps. 

May be used for 
Guy wire strain Insulators 

End or center insulators for 
antennas 

Construction of antenna load-
ing coils or multiband traps 

DIPOLES 
WITH HI-0 

PRICE WITH  CENTER 
MODEL  BANDS  LENGTH  HI-0 BALUN  INSULATOR 
Dipoles 
D-80  80/75  130'  $28.95  $24.95 
D-40 49115 66'   

33'  2254..9955 21.95 0-20  20   20.95 
0-15  15  22'  23.95  19.95 
D-10  10  16'  22.95  18.95 
Shortened dipole. 
SD-80  80/75  90'  31.95  27.95 
SD-40  40  45'  28.95  24,95 
Parallel dipoles 
op-aoici 80.40,20,10/15  130'  39.95  35.95 
RD-4010  40,20,10/15  66'  33.95  29.95 
P0-8040  80,40115  130'  35.95  31.95 
RD•4020  4020/15  66'  29 95  25.95 
Dipole short' ners • only, same as Indicated In SD models 
s-e  80175  $11.951PL 
S-40  40  $10 95/pr, 

All antennas are complete with HI-0 Etalun or HI-0 Antenna 
Center Insulator, No 14 antenna wire, ceramic insulators, 
100' nylon antenna support rope (SD models only 50), rated 
for full legal power. Antennas may be used as an inverted V, 
and may also be used by MARS or SWLs. 

Antenna accessories — available with antenna orders 
Nylon guy rope, 4501 test, 100 feet 
Ceramic (Dogbone Type) antenna Insulators 
SO-239 coax comectors 

All prices are postpaid USA 48 
Available at your favorite dealer or order direct from: 

Van 
Gorden 
Engineering 
11102 213113, e W OAD, OHIO 44121 

HI-O 
Ba n 

$3.49 
.70/pr. 
.55 

Dealeg Inquities Inrded 

Kitty's 
October 
Suggestions 

BARRY'S HAS HAND-HELDS 
Yaesu FT-207R  Tempo S-1, 2, 5 
Icom IC-2AT  Encomm HT-1200 

Come to BARRY'S for your 
YAESU transceivers and receivers. 

The outstanding FT-707 or 
consider the FT-107 or the 
NEW 9-Band FT-101ZD 

See the Yaesu FRG-7000 and the top rated • 
FRG-7 receivers. 

BARRY has the exciting new ASTRO 150A 
and Miller DAIWA CN720 Wattmeters 

See the SANTEC HT-1200 
System from Encomm at Barry's. 

It's Barry's for the Drake TR/DR-7 and R-7 
CW Ops — we've got NYE keys and 

Bencher paddles 

BARRY'S HAS TUBES - 
LOTS OF TUBES!!! 

BARRY now carries the ALPHA 76PA 
with three 8874 tubes, 2,000W PEP 

Our lines include: 
AEA 
ALLIANCE 
ANTENNA 
SPECIALISTS 

ASTRON 
B & W 
BIRD 
COLLINS 
COMMUNICATIONS 
SPECIALISTS 

CUSHCRAFT 
DSI 
DENTRON 

DRAKE 
ETO 
EIMAC 
ENCOMM 
E-Z WAY 
HUSTLER 
HY-GAIN 
ICOM 
KDK 
KLM 
KANTRONICS 
MFJ 
MIRAGE 

MOSLEY 
MURCH 
ROBOT 
ROHN 
SHURE 
STANDARD 
SWAN 
TEMPO 
TRI-EX 
YAESU 
VHF ENGINEERING 
AND MORE... 
•Ask us for details. 

BUSINESSMEN: Ask about BARRY'S line 
of business-band equipment. We've got it! 

Amateur Radio License Classes: 
Wednesday & Thursday: 7-9 pm 
Saturday 10 am-Noon 

The Export Experts Invite Overseas orders 

• AQUI SE I 
I HABLA 
ESPAÑOL • 

— We Ship Worldwide 

BARRY ELECTRONICS 
512 BROADWAY, NEW YORK, N.Y. 10012 

TELEPHONE (212) 925-7000 

More details? Ad Check page 78. October 1980 FRH 41 



DXer's Diary, 
Chapter 3 
Some tense moments in the 

middle of the night 
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Dinner was early tonight, and I'm 
at peace with the world. My son 
has gone to a scout meeting, my 
daughter is doing homework, and 
my wife is engrossed in a new 
book from the library; it's a fine 
evening for DXing. 
I park a cup of coffee out of 

harm's way near the rarely used 
speaker, and settle the phones 
over my head. I turn the antenna 
selector switch from ground posi-
tion to the 20-meter antenna posi-
tion, and suddenly the receiver is 
full of signals. 
Let's see now . . . swing the an-

tenna out of the west, and let's 
haul it around to the northeast. 
We should have a fine path to Eu-
rope, but they'll all be in bed, and 
only a few signals from there will 
be heard. It's too early for the 
Middle-East boys to be saluting 
the sunrise. That goes for the 
West Indian Ocean too, but, in a 
couple of hours . . . well, we'll just 
have to wait and see. 
Ah, there's a clear frequency. I 

pull the VFO on it, and key down 
for a moment. Yup, 120 watts 
output. Yeah, 5 watts reflected. 
All's well with the rig and the an-
tenna. I glance over at the linear 
— it's all tuned up for 20 CW. I 
leave it off — Ican summon its full 
output in seconds, so 1 save run-
ning time on the filaments. 
The linear is a homebrew job, 

with a single 3-500Z, built to one 
of Bill Orr's fine designs, using 
mostly surplus parts. Only the 
tube, socket, and chimney were 
new when I built it. I muse on . . . 
when I built it, things were a bit 
tight. We had a baby on the way, 
and a shiny new linear was out of 
the question. But, a little overtime 
generated the coins for the tube 
and its associated socket and 
chimney, and some careful flea-
market work coupled with some 
judicious swapping delivered the 
rest of the components in the 
linear. 
Now things are better, and 1 

could buy a new linear, but my old 
homebrew job runs just fine, and a 
kW is a kW. Besides, I've burned 

out all the weak links in the linear 
long ago, and cured the TV1. The 
old box has too much blood, 
sweat, and tears built in to part 
with it now. 
I move the réceiver dial down to 

the bottom edge of the band, and 
begin tuning up the band. I decide 
not to make this pass a really in-
tensive one, where every weak 
signal is dug out of the mud and 
held up for examination — that's a 
slow and time-consuming proc-
ess, though a terrific way to snag 
some really good DX. First, in-
stead, I'll listen to the louder sig-
nals, and only stay if they are 
about to sign a call. That way I'll 
have a pretty good feel for the 

If I'm to be 
successful in 
this pileup it's 
going to have to 
be by guile, not 
muscle. 

band within five minutes, and if 
there's a surprise DXpedition or a 
huge pileup somewhere, I'm al-
most sure to find it. 
Let's see. There's a strong CQ, 

but with the tell-tale tags of a DX 
signal. Hmm. Yes, it's DL1BU. 
He's a good S-9 plus. Guess we 
have a good path to Europe to-
night, aslexpected. It's two in the 
morning over there. He must be 
suffering from insomnia. He signs; 
several stations begin their calls. I 
tune on. 
What's that one? Bit of a chirp, 

bit of fuzz on him — must be a 
transpolar signal going through 
the auroral zones — not too bad 
though. Oh. Okay, it's a UA9, a 
western Siberian. Pretty common, 
but a clue for propagation. Should 

I swing the antenna up to directly 
North, over the Pole? I decide not 
to — there could still be an inter-
esting African on the bands, and 
I'd be more likely to miss him if I 
go straight North. I might give it a 
try a little later, though, after I've 
made one or two passes across 
the band. 
There's EI3CP having a rag 

chew — his 40 plus WPM is music 
to listen to. There's a YU — it 
seems like they come through no 
matter how bad conditions are, 
and no matter what the time of 
day is. Maybe they don't sleep? 
Hey. There's a bit of a pileup. 

Perhaps a dozen Americans call-
ing someone. Let's see who it is 
. . . Yes, there he is. Not a very 
strong signal, but a nice, firm, 
measured fist . . . 
"K8MFO K8MFO DE TA2FM 

TA2FM R . . ." Turkey! I worked a 
TA over a year ago, but no QSL. 
The fellow probably was a pirate. 
Better fire up quick! 
I hit the power switch on the lin-

ear, and listen to the loud ZAPPP! 
as the automatic surge-suppres-
sion circuit cycles. The high-volt-
age meter pops up to 2600 volts, 
and it's ready to go. 1 check the 
frequency just above the TA. It 
seems clear, so ease the VFO up, 
back down the exciter drive and 
put power to the linear. Oops! 
Better turn the output wattmeter 
to the high range. Hmm. A little 
redip of the final: little more drive; 
a little more loading. Okay, redip 
the plate; little more drive. That's 
it. Let's go! 
1jump the receiver back down a 

couple kilohertz to the TA's fre-
quency. Where is he? There's a 
loud backscatter W. Probably 
K8MFO. I've heard him before; 
he's one of the aces on old 20. 
"QSL OK TABR1K. TNX QSO 

73 ES DX TA2FM DE K8MFO 
SK." As MFO signs, I hear three 
or four tailends drop in. Okay. 
let's see what's happening here. I 
listen carefully. Yes, there he is 
again. Not real strong, but good 
copy. I switch in my narrow filter, 
and get him centered. 
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"R 73 ES TKS DON SK DE 
TA2FM QRZ?" 
I listen a moment — a whole 

flock of stations calling him, most-
ly on his frequency. He's never 
going to be able to copy anyone in 
the middle of that heap. I'll try up 
a kilohertz. 
Quickly, I move my VFO up a 

bit and start my call . . . 
"TA2FM DE W9KNI W9KNI 

W9KNI AR." 
I listen. His frequency is entirely 

covered by callers, and if he's 
coming back to anyone there's no 
way of knowing. Since my trans-
mitting frequency is at least one 
kHz above his I can safely call him 
again without QRMing him if he's 
already back to someone else — 
as all those fellows calling him on 
his own frequency are. I call 
again, "DE W9KNI W9KNI AR." I 
listen. 
It's better now. A couple of sta-

tions are still calling, but I can hear 
the TA in there, back to someone, 
even though I can't copy him due 
to the QRM from those still calling. 
Guess they figure that more is bet-
ter. That's true in bowling, but not 
in golf. Or here. 
Ah! Finally, peace. "QTH HR 

ISTANBUL ISTANBUL NAME IS 
TABRIK TABRIK HW AR 
W8ZCQ DE TA2FM KN." 
Hmm. Looks like the Eights 

own the franchise tonight. Ought 
to leave a chance for the enter-
prising Nines. 
Let's find that 8ZCQ frequency. 

He's not on the TA's frequency. 1 
take a look higher. Nope, nothing 
there. I've heard 8ZCQ before. 
He has a good signal, and I know 
I'll hear his backscatter. Let's look 
lower. 
Yes, there he is. "NAME HR 

DAN DAN PSE QSL CPY? 
TA2FM DE W8ZCQ KN." 
Okay. He's a little lower than 

8MFO was. With that pileup 
there's sure to be several who are 
going to be camped on 8ZCQ's 
frequency, so that's not where a 
poor W9 can hope to prosper. 
1 have a choice. I can move 

lower than 8ZCQ, in hopes that 

when ZCQ has finished, the TA 
will find a pileup on ZCQ's fre-
quency and will tune lower, look-
ing for a station in the clear. Or, I 
can figure that he won't tune 
down any further, and instead 
he'll tune back up. If that logic 
holds, my best bet is probably 
8MFO's frequency — below the 
TA's frequency, but above ZCQ's. 
But I think I'll try farther down 

from 8ZCQ. The TA has moved 
down twice now, about a kilohertz 
each time. If he's using a trans-
ceiver with some kind of receiver 
incremental tuning, he's still got 
two or three kilohertz range left to 
tune down with. 
I move the VFO, and plant my-

QRM on him 
again. Wish 
those turkeys 
would move . . . 

self exactly one kHz below 8ZCQ. 
Ah, there. "73 TU SK QRZ DE 
TA2FM K." 
I listen half a second — a pretty 

good sized pileup begins to call 
furiously. Well, here goes 
nothing. 
I drop in my call twice and lis-

ten, but I can't tell a thing. Way 
too many people calling him dead 
on his frequency. That's pretty 
stupid, and impolite, too. One 
should never, never call a DX sta-
tion on his exact frequency if 
there's a pileup on him. That way 
no one can hear him come back. 
Even if he's working people on his 
own frequency, call at least 200 
hertz above or below, and that 
close only as a last resort. 
Of course, some DXers use 

transceivers and can't accurately 
zero beat on CW, even with exter-
nal VFO's. But they are the ones 
who get left for dead in the 
pileups. 
I call the TA further as I muse, 

then listen again. Ah, there he is, 
in QS0 with someone . . . me? 
Can't tell. His response and the 
call of the station he is working 
was obliterated by the clowns call-
ing him on his own frequency, 
even though he's listening well 
off it. 

It . . . ISTANBUL NAME 
TABRIK TABRIK HW COPY 
N9MM DE TA2FM KN." 
Hmm. That's Norm down in In-

diana, with that terrific antenna 
system. Okay, where is he? I tune 
down, near my calling frequency. 
Aha, there he is! I guessed right — 
the TA did tune farther down 
again. Ohhh-kay; I touch my 
spotting switch — yup, I'm not 
quite zero beat with 9MM — but 
it's close. He's a little above me, 
about three hundred hertz. That 
means that the TA moved about 
700 hertz down after his last QS0. 
So, I'll set up my VFO 700 hertz 
below 9MM. Good. He's signing 
clear already with the Turkish sta-
tion. Here goes! 
I call — then wait for the dust to 

clear. Yup, he's in there. Hey! 
Maybe — ahh, shucks. He's work-
ing K2TQC. All right, let's see 
where TQC is. 
TQC comes back. Yes, there 

he is. I touch my VFO spotting 
button. Well I guessed right, any-
how. I'm almost exactly zero-beat 
with TQC. But he's got the QS0 
andl don't. Now what to do? Let's 
see here . . . we're getting pretty 
far below the TA's transmitting 
frequency. If he's using a trans-
ceiver, his incremental tuning has 
to be just about out of string for 
tuning down. And, on the other 
hand, some of the people in the 
pileup are getting wise to his tact-
ics, with more and more stations 
setting up below the last contact. 
Again, the boys to the east appear 
to have the edge in propagation to 
this fellow, so my chances of win-
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ning out in the pileup on the basis 
of signal strength alone are re-
mote at best. 
My best bet has to be to figure 

that he's going to start tuning back 
up the band. 
Let's see now. If he just starts 

tuning back up from the edge of 
his RIT, it won't do much good at 
all. There are people calling him 
all across six kilohertz; from 
K2TQC's frequency all the way 
back to his own frequency. But, 
he doesn't seem interested in a lot 
of QRM, either — the way he 
keeps moving shows that he's try-
ing to find callers on relatively 
clear frequencies. 
I think I should try calling him 

above his frequency now. When 
he starts moving back up, he's not 
going to find a clean frequency 

; 

5ret 

until he's at least a kilohertz above 
his own transmitting frequency. 
That's the theory, anyhow. I have 
to admit to myself that it's some-
thing of a long shot — maybe he's 
not using a transceiver and is 
going to continue tuning down, 
stringing anxious DXers all the 
way down to the bottom edge of 
the band. If he does, I'm afraid my 
chances of snagging him are slim, 
because propagation seems to be 
not particularly in my favor. 
What the heck, it's worth a try, 

and I'm getting nowhere here. I 
move my VFO up, and park my-
self two kilohertz above his fre-
quency. The TA signs clear with 
the TA and 1 call. 
QRM on him again. Wish those 

turkeys would move. There, it's 
easing now. Yes, he's back to 

someone. Once again, I have to 
listen through his entire transmis-
sion to see who got him. OK, it's 
W1HZ. Where's he. Yup, there 
he is — about a kilohertz below 
where K2TQC was. So I guessed 
wrong. Now what should I do? 
1 decide that my plan is still a 

good one, considering the circum-
stances. The TA could keep mov-
ing down the band, but even 
knowing that I'm unlikely to be 
able to outmuscle the east coast 
boys with propagation as it is. If 
I'm to be successful in this pileup 
it's going to have to be by guile, 
not muscle. I decide to stay exact-
ly where I am. 
That TA has been on a while. 1 

just hope that he doesn't decide to 
pull the plug. 
There. He signs clear. I call. 

And, of course, he's covered by 
QRM. I give another brief call, 
then wait. Yes, he's back to some-
one. I listen. 
"INSTANBUL NAME TABRIK 

TABR1K NW CPY W9KNI DE 
TA2FM KN." 
Hey! Hey! Hey! I got him! 1 got 

him! 
"R R TA2BK DE W9KNI R FB 

DR TABRIK ES TNX VY MUCH 
QS0 RST 569 569 ES QRM HR 
NR CHICAGO CHICAGO 
NAME BOB BOB PSE UR QSL 
HW CPY? TA2FM DE W9KNI 
KN." 
"R R W9KNI DE TA2FM R 

TNX BOB QSL OK VIA 
BUREAU 73 ES DX SK W9KNI 
DE TA2FM SK QRZ?" 
Wow! It really feels good to 

enter that QS0 in the log. What a 
nice catch. 
I turn on the 2-meter radio to 

call it in on the DX net, in case 
anybody else wants a shot at it. 
But I don't need to. I hear . . . 
"Hey — that KNI got him." 
"Yeh, I heard it too. Boy, is that 

fellow ever lucky!" 
I turn off the 2-meter radio, and 

go upstairs for a fresh cup of cof-
fee to replace the cold and forgot-
ten one parked near the receiver. 
Lucky? 

HRH 
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Put Some Snap Into Your CISOs 

JAMES FISK, W1HL* 

Finding your 
way out of 
dullsville 

"Hi Chuck. Be with you in a min-
ute," said Dave. Chuck watched 
with envy as the older ham's fin-
gers worked the paddles of his 
bug with practiced ease, sending 
code at a speed the novice 
couldn't begin to handle. 
Then Dave signed and the 

other station came back. Chuck 
noticed how his friend leaned 
back comfortably, copying the in-
coming dits and dahs in his head. 
Finally, the QS0 ended; Dave 
turned and said, "Thanks for wait-
ing. Buddy of mine up in Toronto 
was telling me about his car 
troubles. Pour yourself a cup and 
let's hear how things are going 
with our latest Novice." 
"Not bad," said Chuck, "but I 

sure like the way you old-timers 
handle CW." 
"Well, don't forget, I've been at 

it awhile. Besides, I was totally 
confused at the start too. It'll 
come. Just give it time." 
"I suppose so," answered the 

newcomer, "but, you know, what 

• James Fisk, VJIHL, is no apparent relation to the 
late Jim Fisk, WIHR, although they knew each 
other, and had discussed this article before the 
death of WHIR.  Editor 

you said about your buddy's car 
troubles brings up something 
that's been bugging me. I've had, I 
don't know how many QS0s 
now, and they all seem to be a re-
hash of the others. Everyone says 
the same thing . . 'thanks for 
your call, your RST is such and 
such, my QTH is, name, then 
back to you.' It's gotten to the 
point where I know what the other 
guy's gonna send before he sends 
it. How do I get someone to talk 
cars with me?" 
Dave smiled. "Don't be too 

quick to condemn those canned 
QS0s. They're doing something 
very valuable for you." 

Everyone says 
the same thing 
. . . it's gotten to 
the point where 
I know what the 
other guy's 
gonna send 
before he sends 
it . . . 

What's that?" asked Chuck, a 
slightly puzzled look crossing his 
face. 
"They're teaching you to copy 

code in your head, and that, my 
friend," said Dave, stressing the 
point with a finger stabbing the air, 
"is the key to your becoming a 
crackerjack CW operator some 
day." 

"Don't see how hearing the 
same things over and over is mak-
ing me a better operator." 
"Let me show you how. You 

write down everything the other 
guy sends you now, right?" 
"Yes." 
"What about your call and the 

'de' signal, write them down?" 
"No, I don't." 
"Why not?" 
"Cause I know what they are 

soon as I hear them." 
"That's my point, Chuck. You 

know their sounds as groups of 
letters forming 'de' or your call. 
You've copied them by ear so 
many times that there's no need 
to write the individual letters down 
anymore." 
"That makes sense." 
"Sure, and the longer you keep 

at it the more groups of letters 
you'll recognize as words, and 
stop putting them down on 
paper." 
Come to think of it, I'm not writ-

ing RST anymore, just putting the 
report right in my log." 
"Exactly, and some day things 

like, 'my QTH is' will be so obvi-
ous, you won't bother copying 
them either. You'll just wait till the 
town name comes along and 
enter that in the book. When that 
happens, you're on your way to 
ultimate CW, copying in your 
head." 
"How 'bout that," Chuck ex-

claimed, a grin replacing the puz-
zled frown. 
"And here's what you can do to 

speed up the learning process," 
continued Dave. "As you're copy-
ing along, you'll know when the 
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sending station is about to say cer-
tain things. Stop the pencil and 
just listen to these. Learn to recog-
nize the words as sounds. Pretty 
soon you'll phase out the pencil 
altogether, except for a few notes 
now and then." 
"I get the idea. Like at the end 

of a QSO when the other guy 

That's one thing I hear on the 
novice bands all too often. Punc-
tuation just slows down a QSO 
and I don't know of a thing that 
identifies a beginner quicker than 
using it." 
"Speaking of speeding up your 

contacts, Chuck, are you into 
break-in operation yet?" 

The canned QS0s, by their predicta-
bility and repetition, are really doing 
something pretty useful for you. 

sends 73 and 'thanks for the con-
tact' — none of that needs to be 
written down, does it?" 
"That's right. So, these canned 

QS0s, by their predictability and 
repetition are really doing some-
thing pretty useful for you. Later 
on," continued Dave, "You'll find 
experienced operators don't both-
er with saying ùr RST' and 'my 
QTH.' They'll condense the whole 
thing into, 'in 589 hr in East Over-
shoe.'" 
"That sure speeds things up." 
"That's the name of the game in 

CW, Chuck. To say what you 
want to say with the least time and 
effort. Keeps the conversation 
from dragging. That's why abbre-
viations are used so much." 
"Yeah, I've learned a bunch of 

those like 'a& for about, and the 
letter, C, for yes." 
"Two good ones. There are 

loads of ham books around with 
lists of abbreviations. Get one and 
learn them. But be careful to stick 
with the commonly used ones. 
Don't go making up your own." 
"What about punctuation?" was 

the next question of the novice. 
"Don't use it," Dave answered 

flatly, "except for the question 
mark. The experienced CW op al-
most never sends a comma or 
period . . . no need for them. 

"No. How's that done?" 
"Ever heard the other station 

ask you a question, then send the 
letters, BK, and stop sending?" 
"Yeah, just the other night on 

15, a KA4 I was working sent BK, 
and then nothing. I kept waiting 
for him to go on but he didn't. 
Finally, he sends my call, then his, 
and the go-ahead K. Is that what 
you're talking about?" 
"That's it. You see, Chuck, 

we're only required to send our 
calls every ten minutes for ID. So 
why take all the time necessary to 
send them more often? The idea 

"Another thing I hear beginners 
do that slows down a QSO," said 
Dave, pouring more coffee, "is 
sending things three or four times. 
It's not necessary. If the other guy 
needs a repeat of your name after 
you've sent it once or twice, he'll 
ask for it." 
"That's just a bad habit some-

one's picked up along the way?" 
"True. Another bad one is 

sending the long-winded CQ. This 
really labels the poor operator and 
warns of a potentially dull QSO. 
More than likely, the receiving 
operator will simply lose interest 
while waiting, and tune else-
where." 
"Can't say I'd blame him. The 

few I've heard have really turned 
me off. Timed one character the 
other day sending CQ for three 
minutes, would you believe?" 
"I believe it," replied Dave. "It 

seems to me the ideal CQ is one 
where we send three, maybe four, 
CQs, then our call just once, then 
repeat the whole thing a couple of 
times, perhaps signing our call 
twice on the tail end before send-
ing K. If you fail to get an answer, 
do it all over." 

Punctuation slows down a QSO, and I 
don't know of a thing that identifies a 
beginner quicker than using it. 

behind break-in is send the letters, 
BK, for break, and the other sta-
tion starts right in, continuing the 
ragchew without sending calls. 
When he's done, he sends BK, 
stops transmitting and you pick it 
up. Again, no calls. Makes for 
much snappier contacts." 
"I can see how it would," an-

swered Chuck. "Just have to be 
sure I stick in a call for ID reg-
ularly." 

"Okay. That sounds like a good 
approach. So now I've heard the 
guy sending a nice short CQ and 
decided I want to work him. What 
then? What's your advice on call-
ing him?" 
"Well, I've heard some hams 

send the other guy's call four and 
five times, then sign theirs once. 
Trouble with this is that the fellow 
on the other end knows his call; 
he doesn't need that. He wants 
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your call, so send it at least as 
often as you do his." 
"What I've been doing is send-

ing his call two, maybe three, 
times, depending on band condi-
tions, and following with my call 
about the same number." 
"That's good. You're getting 

the idea. Keep it short and 
snappy. He can always send 
QRZ? if necessary. The old pros 
will go that one better. Sometimes 
they'll answer a CQ sending the 
other call and his just once. That's 
it. When you get an op like this on 
the other end you know you've 
landed a real hot shot. This ap-
proach only works when signals 
are really booming in. Can't use it 
when they're weak or being clob-
bered with QRN or QRM." 
"Okay, Dave. I've got to get go-

ing, but let me run through this 
again and make sure I've got it: 

To learn copying in my head, 
listen to the general stuff and 
save my writing for specifics like 
town, city, and operator's 
name. 

Learn and use abbreviations. 

Avoid punctuation like the 
plague. 

Learn how to use break-in 
operation. 

Don't repeat things too often. 
Keep CQs short and snappy. 

Watch out for bad habits which 
clutter a transmission and make 
it drag. 

"Did 1 get 'em all?" 

"Sounds great to me or buddy. 
Just keep in mind one important 
idea: it's not just how fast he sends 
that makes a good CW op, it's 
what he sends, too; how effective 
is he in communicating his 
thoughts in the least time and with 
the least confusion to the receiv-
ing operator. Keep practicing all 
the points we've talked about, and 
pretty soon you'll be talking car 
troubles and a lot more on CW. 
Next time, we'll talk about the 
right way to use procedural signs." 

HRH 
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Adapting Surplus 
Meters to your 
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A problem which many home-
brewers face is how to change the 
range of an existing meter to a 
more desirable one. Many hams 
have found that meters in the junk 
box will seldom have the range re-
quired for a particular project. The 
alternatives to this problem are: 
buy new meters with the desired 
ranges (expensive); swap meters 
with another homebrewer (possi-
ble); or design a meter shunt 
and/or multiplier for your junk-
box meters. 
There are a couple of advan-

tages to the latter course of action. 
If more than one meter is required 
in a project, identical matching 
meters can be used, and yet 
measure different currents or volt-
ages. Also, a switching arrange-
ment can be used so that one 
meter can read many ranges in 
different circuits. 
How can you approach the 

problem of changing the basic 
range of a meter? There are sever-
al methods, each suited to a par-
ticular application. Each method 
requires that the internal resis-
tance and the full-scale current of 
the meter be known. 

Determine Ifs and Ri 

Most surplus meters have scale 
markings which do not indicate 
the true full-scale meter reading. 
For example, a meter may have a 
1 mA basic movement but the 
scale marking may read 0 to 100 
mA. The equipment for which the 
meter was designed contained the 
necessary shunt or multiplier resis-
tors. If your meter falls in this cate-
gory, look at the fine print near 
the bottom of the face plate. 
Often, the basic movement data is 

Fig. 1. Measuring full-scale current. 

printed there — such as 
"FS = 50 ILA" for a 50-micro-
ampere, full-scale movement as 
an example. If there is nothing in-
dicated on the meter face, you will 
have to set up the test circuit 
shown in Fig. 1. 
If you suspect the meter to have 

a 1 mA, or lower, movement, use 
R1 = 1k and R2 = 25k. Set R2 
for maximum resistance in the cir-
cuit before connecting the battery. 
If the unknown meter reads full 
scale, increase R1 or R2 until R2 
can be adjusted for an exact full-
scale reading on the meter. Read 
the dc voltage across R1 and R2 
with a VTVM. If the reading is 
close to the battery voltage, you 
know that the meter has a rela-
tively low internal resistance. Dis-
connect the circuit and measure 
R1 and R2 as accurately as possi-
ble. Then calculate the full scale 

Fig. 2. Determining the internal resis-
tance of a meter. 

current (Ifs) of the tested meter, 
using the formula (Ohm's law): 

I — E   
Ri + R2 

where E is VTVM reading in volts. 

Using the same test circuit, you 
are now ready to determine the 
internal resistance of the meter in 
question. Do not attempt to meas-
ure this internal resistance directly 
with your ohmmeter as in most 
cases you will damage the meter 
being tested. Reconnect the circuit 
used previously (Fig. 1), and re-
adjust R2 for an exact full-scale 
reading on the meter. Next, con-
nect a variable resistor, R3, across 
the meter terminals as shown in 
Fig. 2. Adjust this resistor for a 
reading of exactly one-half scale 
on the unknown meter. R2 must 
remain undisturbed. 

Fig. 3. The "voltmeter" method of 
measuring current. 

Disconnect R3 and measure its 
value as precisely as possible. This 
value is equal to the internal resis-
tance of the test meter. If the reso-
lution of R2 or R3 is a problem, 
low-value, multi-turn potentiome-
ters with series resistors can be 
made up and substituted for R3 
and R2. 
You now know the full-scale 

current Ws) and internal resistance 
(Iii) of the meter, and are ready to 
adapt it to the needs of your cir-
cuit. First, consider the case where 
you need to read a current higher 
than the If, of the meter. There 
are two methods to accomplish 
this; the "voltmeter" and the 
"shunt" method. 

Voltmeter 

The "voltmeter" method offers 
the more versatile, if not the most 
accurate, means for the ham to 
implement. Suppose you have a 
high-impedance circuit in which 
you wish to measure up to 300 
mA of current flowing in it. Insert 
a small resistance in series with 
this circuit, and measure the volt-
age drop across this resistance by 
calibrating the meter to read cur-
rent. This type of circuit is shown 
in Fig. 3. The formula for calcu-
lating the values is: 

= If, (Rn, + R,) 

/max 

Since R, determines the value of 
Rm., and vice versa, what criteria 
do we use in selecting one or the 
other? Generally R, should be at 
least twenty times smaller than 
R„,. Additionally, R, should be a 
value, which if inserted in series 
with the external circuit, will not 
significantly affect the operation of 
the circuit. Inserting R, will cause a 
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voltage drop in the circuit equal to 
'max times Rs. For example, if 
/"„x varies from 0 to 300 mA and 
we let R, = 5 ohms, then the 
voltage drop introduced into the 
circuit would vary from 0 to 1.5 
volts. This would be negligible for 
a tube plate supply, but would be 
unacceptable for a transistor col-
lector supply. 
When selecting R5, use as pre-

cise a value as possible since this 
will have a large effect on the 
accuracy of the meter circuit. The 
wattage rating of Rs should be 
three to five times the calculated 
maximum dissipation. This will 
prevent inaccuracies due to tem-
perature drift of Rs. 

Shunt 

The "shunt" method may be 
used in instances where the circuit 
impedance is low and the volt-
meter method undesirable. This 
type of circuit is shown in Fig. 4. 
Calculate Rs with the following 
formula: 

Rs = Iftr Ri  
1 M aX 

R, is determined solely by 'max 
and the meter used. Normally, R, 
is quite small and must be very 
precise. Wattage and current rat-
ings for Rs are important in this 
method also. If Ri is small, the re-
sistance of the meter leads may be 
an appreciable portion of the total 
resistance, and must be consid-
ered in the calculations for the 
sake of accuracy. 
Since Rs is usually very small 

and must be very precise, it is best 
to construct it from lengths of re-
sistance wire. The wire tables in 
various handbooks give resis-
tance-per-unit of length, as well as 

current ratings, of various wire 
sizes. 
Last, consider the case of volt-

age measurement in a circuit. This 
is most simply and accurately ac-
complished by the meter circuit in 
Fig. 5. Ro is determined by: 

E Rv = —,-7"" — Ri 
'Is 

This circuit and formula enables 
the meter to read Emax  at full 
scale, and proportionally lower at 
voltages less than Emax . If volt-
ages over 500 are to be meas-
ured, use several resistors in series 
to make up R.  Always calculate 
the power dissipation and select 
resistors of sufficient rating. 
Many high quality meters may 

be found at flea markets and sur-
plus stores at a fraction of new 
prices. Many seemingly useless 
meters of otherwise high quality 
may be put to use by designing 
the proper circuit for them. 

HRH 
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Stacy Todd, an eleven-year-old 
from Brownsburg, Indiana, has 
never seen a horse. She has never 
seen the reins in her hands, the 
riding suit she wears, or anything 
else, for that matter; and yet, she 
won two second- place ribbons 
this past summer in the Hendricks 
County (Indiana) 4-H Fair. Stacy 
was born without sight, and her 
story is one not only of tremen-
dous human courage but also of 
her interaction with Amateur 
Radio in a new and unusual appli-
cation. 
It all began in the summer of 

1978, when Brownsburg mail car-
rier Tom Clossey, who also oper-
ates a riding stable with the help of 
his wife, Judy, spotted Stacy rid-
ing a bicycle behind her father, 
James Todd. 
"He was teaching Stacy to fol-

low the sound of his voice. That's 
the only way she could ride. Judy 
and 1 figured that if she could ride 
a bike, we could teach her to ride 
a horse. 
"Balance is a very important 

part of riding, and she had good 
practice learning to balance on the 
bike," Tom said. 
The Closseys thought about the 

project for almost a year before 
talking to the Todds. 
"We knew there would be some 

risk involved, but Stacy and her 
parents were enthusiastic. We 
brought her out to the stable close 
to the end of her school year to 
meet the horse," Judy said. 
The pony the Closseys had se-

lected for Stacy's training was a 
fourteen-year-old named Sir 
Jack. They chose him because he 
was gentle and very experienced; 
in fact, he had been grand cham-
pion of the 4-H Fair three years 
running. The Closseys decided 
their work with Stacy justified 
bringing Jack out of retirement. 
Up until this time, Stacy had 

had little experience with animals 
of any kind. 
"I rode a horse once, when I 

A 
Lesson 
In 

Courage 

Judy and Tom Clossey, with Duke, 
guiding Stacy by means of a 2-meter 
hand-held rig. 

KEN HONEYWELL 

was seven, at a summer camp. 
Mom and Dad told me about 4-H, 
and 1 said I wanted to try it. Now, 
the only animal 1 really want is a 
horse. I won't touch dogs or cats, 
because they jump all over you," 
Stacy said. 
"Jack is really gentle, even 

though he stepped on my foot 
when he was coming out of the 
stall the first timeI met him." 
Stacy began her lessons and 

made remarkable progress. "She 
responded a lot better than a lot of 
the children we teach. She would 
go out and get the pony, brush 
him, and walk him. We also 
taught her anatomy. She knows 
the parts of the horse better than 
any of our other students," Judy 
said. 
Tom said Stacy was treated 

"like any other normal 4-H'er. I 
cut her no slack. In fact, I was 
pretty tough at times." 
"Her first thought was that she 

couldn't do it. She'd come home 
from the stable and hit the bed. 
But, after she'd rested, she'd al-
ways want to go back," Stacy's 
mother said. 
At the stable, the Closseys 

would lead Stacy by shouting di-
rections at her, but they wanted to 
put her in the 4-H Fair. "We 
wanted to do it in a quiet way. We 
wanted her to walk into the ring 
just like any other contestant," 
Tom said. 
The Closseys hit upon the idea 

of guiding Stacy by radio, but they 
weren't quite sure about how to 
go about it. "Training Stacy was 
the easy part. Our biggest prob-
lems came in trying to get the 
radio. 
"I had an ex-police officer on 

my mail route, and I asked him 
about the possibility of getting a 
small radio, like the FBI uses. He 
put me in touch with the Indiana 
State Police, but they told me I 
couldn't use such a thing. They 
said such small devices were only 
used for listening, and not trans-
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The word "can't" doesn't exist  at least not for 
an 11-year old equestrian 

mitting, which I hadn't thought 
of," Tom said. 
The Closseys next called the In-

diana Telephone Pioneers, "a 
group that does things for the 
blind, but they didn't have what 
we needed. They told us of a 
company that made a small radio, 
but we found out there was an 
FCC ban on it," Tom said. 
Down but not yet discouraged, 

they approached Brownsburg 
Police Chief Harold "Hoot" Gib-
son. "He connected us with 

guess I was right for the job," 
Duke said. 
Duke first met Judy Clossey on 

a three-way conference call with 
Duree in the first week of July. 
Since the show was scheduled for 
the end of the month, they didn't 
have too much time to work with 
Stacy. "We discussed what we 
could use and how we could use 
it. We wanted the equipment to 
be small, so we could hide the re-
ceiver under Stacy's coat," Duke 
said. 
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Damon Duree, W9PEV, presi-
dent of the Indianapolis Repeater 
Association, Inc., and our troubles 
were just about over." 
Duree contacted Gene Duke, 

WB9VRU, who lived fairly close 
to the Closseys and Stacy. "I don't 
know why I was picked out of all 
the operators in the area, but I'm 
glad I was. I'd been an Amateur 
for about three years, I had good 
equipment, and I love to work 
with people, especially children. I 

Stacy and Sir Jack go through their paces. 

The first time Duke went to the 
Clossey's stable, he took along 
some Citizen's Band equipment. 
He had made an earpiece for 
Stacy, and they fastened a receiv-
er to the back of her belt and ran a 
wire up her back to her ear. In 
testing, though, they soon found 
the CB to be too noisy. "There 
was just too much static. We 
needed a good communications 
system. It was important that she 
hear every word," Duke said. 

Duke next decided to use Ama-
teur Radio equipment. To trans-
mit, he settled upon a 2-meter 
Wilson Mark IV hand-held unit. 
The receiver to be concealed in 
Stacy's coat was an SBE Police 
Scanner, which Duke adjusted 
with a new crystal to monitor at a 
frequency of 146.34 MHz. "We 
were really happy with the way 
this set-up was working. The fm 
frequency was a lot cleaner and 
nicer to work with than the CB," 
Tom said. 

With only two weeks to go be-
fore the 4-H Fair, Stacy, Duke, 
and the Closseys worked tireless-
ly. They enlisted a group of 4-H 
members to play horse show with 
Stacy, to help give her the feel of 
the real competition. "The other 
kids were more than willing to 
help. Most of them just stuck 
around, without being asked," 
Judy said. 
The problems Duke and the 

Closseys encountered in guiding 
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Stacy were small but troublesome. 
Judy came up with the idea to use 
the clock as a guide. She would 
tell Stacy "one o'clock, two 
o'clock," and so forth, and that 
worked pretty well. Gene sug-
gested we use left and right direc-
tions also, so we could keep her 
on a straighter course. 
"Another problem was that the 

pony naturally shoves to the left. 
We had to adjust Stacy's direction 
constantly because of this. 
"Also, all the directions were re-

versed in the ring. We had to do a 
certain amount of adjusting, too. 
It was an education for people 
who can see," Duke said. 
Friday, July 27, finally came. 

The Closseys and Stacy's parents 
were visibly nervous about her up-
coming performance. Stacy her-
self was a bit shaky: "My fingers 
were all thumbs. We were all 
nervous." 
A potentially major factor in 

Stacy's performance was the 
muddy track she would have to 
lead Sir Jack around. "We never 
practiced with her in the rain, and 
we were a little concerned about 
Stacy running with the horse in 
the mud," Judy said. Beside this, 
and the pressure such competition 

Gene Duke and his 
2-meter gear that 
helped guide Stacy 
and Sir Jack through 
the show. 

usually brings, was the added ten-
sion because this was the first time 
anything of this sort had ever been 
attempted, anywhere. 
The judge did not know before 

the contest that one of the partici-
pants would be blind. Neither did 
the other contestants, nor most of 
the spectators. 
Stacy and Jack were led up to 

the gate, where they could make 
their entrance. Duke and the 
Closseys, with Tom at the micro-
phone, took their places at the 
side of the arena. 
Stacy was the last in her group 

to enter the ring. Tom got on the 
microphone after Duke had 
cleared the air of interfering calls, 
and she was on her way. 
Whereas all the previous con-

testants had passed along the 
fence surrounding the arena on 
the right side of the judge, Stacy 
had a bit of trouble staying on 
course, even with Clossey's help. 
She passed along the left side of 
the judge, who was obviously 
amazed by this determined young 
girl's valiant attempt to do what 
the others take for granted. 
Next, Stacy had to run along-

side her pony, and executed per-
fectly what most would think to be 

a difficult, if not impossible, feat 
for a blind person. 
With Clossey's help, Stacy 

walked to the center of the arena 
and turned Jack around to wait 
for the judge's inspection. She 
stood quite a distance away from 
the others in the arena, but she 
had made it, nonetheless. Now, it 
was just a matter of time before 
the judge made his final decision. 
Clossey kept in constant con-

tact with Stacy, both guiding her 
through her paces and encourag-
ing her along the way. Once he 
got her turned around and in posi-
tion, Clossey kept Stacy smiling 
and confident and told her when 
the judge was coming around. 
The judge made his decision 

and walked to the side of the 
arena, where he was heard to re-
mark, "That girl is astounding." 
A loudspeaker clicked on. The 

first place winner was announced. 
As she stepped forward to receive 
her award, the announcer said, 
"Second place goes to Stacy 
Todd." 
The look on Stacy's face at that 

moment was not one soon to be 
forgotten. Her arm soared Into the 
air, her lips broke into a wide smile 
as she sucked in her breath in 
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Stacy and her parents. Mr. and Mrs. 
James Todd. 

amazement and ecstasy, and if 
her sightless eyes could have spar-
kled, they would have shone as 
none ever had before. "I couldn't 
believe it," she said. "I bet I 
jumped four feet in the air." Tom 
and Judy Clossey stood at the 
fence with Gene Duke, and all 
three were equally overjoyed. Be-
hind them, Stacy's parents, obliv-
ious to the photographers, tele-
vision cameras, and spectators 
surrounding them, embraced in a 
tear-filled moment of exuberance. 
But, as much of an accomplish-

ment as it was for the Closseys, 
Duke, and the Todds, the mo-
ment belonged to Stacy. The girl 
who had never seen a horse — 
and never would — was a cham-
pion, in every sense of the word. 
Today, Stacy still attends the 

School for the Blind in Indianapo-
lis, about a thirty-minute drive 
from her home. "Her teachers 
think the summer really helped 
her," Mrs. Todd said. "She had a 
bad year the year before, but now 
she makes all As and Bs." 
With Stacy's success under their 

belts, Duke and the Closseys are 
preparing for a possible expansion 
of their techniques. "We'd like to 
take a group of blind children and 
teach them what we taught Stacy. 
Gene wants to work up a small 
radio unit that we could use for 
such a group," Tom said. 
Stacy also vows to continue 

working with, and learning about, 
horses. "I don't care how hard it 
is. I'm going to keep doing it." 

HR 1-1 

Code reading 
Gets even better. 

r  Ma  ZIMII MIM M 

$314.95 
Introducing the versatile 
Kantronics Mini-Reader TM  

At last, you can have the code-
reading functions for Morse, 
RTTY and ASCII combined in a 
miniature package price at Just 
over $300. The Kantronics Mini-
Reader has all the functions of 
its larger counterpart, the Field 
Day 2, including code-speed 
display, automatic Morse speed 
tracking, demodulator output, 
a tuning eye, code-editing pro-
grams and a 24-hour clock. 

But the Mini-Reader mea-
sures only 5.74" by 3.5" by 1" 
and runs on 12 volts! Its calculat-
or size still leaves room for a 10-
character, vacuum-tube floures-
cent display. 
Compare the features and 

price of the Mini-Reader to any 
similar device, and you'll find 
what a breakthrough in code-
reading it is! 

Both have full features! 
See them at your Kantronics dealer. 

*Morse copying ability 
*3 to 80 WPM Morse range 
*Computer programs for im-

proving Sloppy MOrse 
•RadiOteletype copying abil-

ity 
*60, 67, 75 and 100 WPM 

Baudot 
*ASCII copying ability 
• 110 and 300 WPM baud (300 

baud readable only at 
operator typing speed) 

*Copies any shift of PITY or 
ASCII 

'24-hour clock 
*Entire unit in single package 

*Automatic  code-speed 
tracking 

*Morse-code speed display 
*Tuning eye 
*Full-year limited warranty 
*Demodulator output 
*Internal 200 Hz bandwidth 

filter 
*All letters,  numbers and 

punctuation with special 
characters  for  Morse, 
RTTY and ASCII 

*15-day trial period (if pur-
Chased from factory) 

.seif-test mode 

Field Day 2 

$449.95 
115/230 volt AC 
Internal speaker 
Large, 14-segment 
displays 

10" by 9" by 3.5" 

Kantronics (913)128024E2-37dZ1t2 
Lawrence, KansaS 66044 

lim mu u m mumiumim mim mom mum mumum milmum momi 
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JUST GETI1NG STARTED? 
do it right with 

MADISON ELECTRONICS 
AND KEN WOOD 

The folks at Madison Electronics have long 
been happy to serve the newest members of the 
amateur community, and are proud to present 
these two "Getting started" packages. Pick the 
one that's right for you, and get started right. 

STARTER PACKAGE 1 

pat 

, 

Here's your chance to start with one of the hot-
test new rigs around and receive a free acces-
sory in the deal. The TS120S solid state 
tranceiver, featuring 80-10 meters, SSB and CW 
with VOX and IF shift. Small enough to go 
mobile! Top it with a free Palomar Keyer, and 
you're on your way. 

TS-120S  $699.00 
PALOMAR KEYER  our gift  

TOTAL  $699.00 

You simply can't buy better reliability, perfor-
mance and reputation than the 520 series from 
Kenwood, and the TS520 SE is no exception. 
This is a just plain good radio at a tremendous 
savings, when you consider the free CW filter 
(YK-88) and microphone (MC-50) too. 

IS 520 SE  $629.00 
MC-50 M1C  our gift 
YIC-68 CW FILTER    
TOTAL  $629.00 

D 
— z 

e*- - % 

Li 
E ectron cs Supplm nc 

1508 McKinney • Houston, Texas 77010 • (713) 658-0268 

Shortwave Listener? 

SEND FOR FREE CATALOG! 

Scanner Buff?. 

Increase Your 

Listening Power! 

FEDERAL 
FREOUENCY 
DIRECTORY 

$14.95 
(PluS $2.00 

del.chg.) 

OVER 100,000 UNCLASSIFIED FREQUENCIES, 
AGENCIES, AND LOCATIONS OF US FEDERAL 
GOVERN MENT COMMUNICATIONS STATIONS, 
2-420 MHz. MILITARY, JUSTICE. TREASURY, 
AIRCRAFT TOWERS, NASA, DOZENS MORE! 

..#••• 
•••'-• 

SOUNDS OF 
SHORTWAVE 

$5.95 
(plus .50 
del.c119.) 

A 60•MINUTE CASSETTE IDENTIFIES 
THOSE STRANGE SOUNDS: TELEMETRY,MULTI— 

FLEX JAM MING, SPY TRANS MISSIONS, SWEEPERS, 
TELETYPE, MANY MORE. EXPLAINS IN EASY— 
TO—LISTEN TER MS: HO W TO BUY A RECEIVER, 
PLANNING THE PROPER ANTENNA, COPING WITH 
INTERFERENCE, W HEN AND HOW TO LISTEN, 
CHOOSING ACCESSORIES. 

SCANNER BEAM 
$39.95 

(Plus $2.00 
de.I.chg.) 

FINALLY, A DIRECTIONAL ANTENNA MADE 
ESPECIALLY FOR SCANNERS. PICK UP THOSE 
WEAK DISTANT STATIONS WITH EASE. 
OPTI MIZED FOR 108 - 174 AND 406 - 512 MHz 
AIRCRAFT, LAND MOBILE, AND AMATEUR SERVICES. 
ALSO RECEIVES 30 - 50 MHz (non-directional). 
MATCHING TRANSFORMER AND MOUNTING 
HARDWARE INCLUDED. 

litiit c  ". SEARCHING FOR rHE SOUNDS OF TOMORROW." 

ROVE ENTERPRISES 
RO UTE 1 BOX 156 A  BRASSTO WN. NC 28902 

• DE ALER IN QUI RY IN VITED • 
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October marks a month of real 
DX with the coming of the CQ 
World-Wide DX Contest. Spon-
sored by CQ magazine, the SSB 
portion of the contest falls on the 
last full weekend of October each 
year (this year, October 24 and 
25). At no time during the year 
will as much DX activity be con-
centrated into one weekend. In 
fact, the "antenna testing" going 
on during the week before the 

contest is usually enough to 
enable you to find a few choice 
catches. 
The structure of the contest is 

designed to encourage DXpedi-
tions to countries that may not 
otherwise be very active. This is 
especially true of some of the 
Caribbean Islands that are easily 
accessible, where licenses are 
easy to obtain, and yet the opera-
tors are usually not active enough 

Hans, DK9KX, at his well equipped shack. 
FROACC/G Glorioso expedition last spring. 
the future. 

Hans was one of the operators on the 
Look for more big things from Hans in 

to satisfy the demand. For this 
reason alone, the DXer would do 
well to sit at home on that week-
end, as country count can usually 
be increased during this contest. 

Why the contest? 
Contests serve many purposes 

for the Radio Amateur. For the 
DXer with a high country count, it 
provides some excitement while 
waiting for another "new one." 
On this weekend, he must start at 
zero and build his country count 
again. For the dyed-in-the-wool 
contest operator, it's another 
story. He is very competitive, and 
operates this contest, or any 
other, strictly as a test of his com-
petitive skills. In fact, most opera-
tors of this variety are very lax 
about QSL cards, not being overly 
concerned over whether they 
receive a card or not. 
The antenna experimenter is 

usually also involved in contest-
ing, as there is no better test of 
theories about height, size, de-
sign, etc., than seeing how long it 
takes to crack a pile-up. 
Finally, the person who really 

can benefit most from a contest is 
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the casual or beginning DXer. In 
checking my own list of over 200 
countries, I find only 97 that were 
not confirmed as a result of my 
contest activities. With some dili-
gence, it should not be hard to in-
crease your country count. 

Operating 
the contest 
Operating the contest is not dif-

ficult. In fact, it's even easier than 
every day DXing. While there is 
more competition in the pile-ups, 
there are more pile-ups to spread 
the pack out, so you probably will 
get through faster than you would 
on an ordinary non-contest 
weekend. 
Procure a checklist for operat-

ing. Cushcraft Antennas provides 
a fine list, with five-band listings of 
both countries and zones. It 
should be available at your local 
Cushcraft dealer. Using the check-
list, try to put a callsign in as many 
blocks as possible. In this way, 
you will be forced to look for new 
countries — even those you've 
worked before — and will be con-
stantly searching. Also, if possible, 
obtain contest log forms and com-
plete them. 
Finding a band on which to start 

is no problem; just look around for 
the DX activity about fifteen 
minutes before the contest. Also, 
don't try to crack the biggest pile-
up on the band during the first 
hour. It's far better to work a few 
of the more common countries 
and get the feel of what's happen-
ing. Then you will be more re-
laxed, and the contacts will come 
easier. 
As you listen during the pile-

ups, pay attention to the contest 
exchanges. Notice that they are 
very short. Only the reports are 
exchanged, and the most efficient 
operation occurs when nothing is 
repeated. Say your report only 
one time; if a repeat is necessary, 

The ever popular Dave Guthrie 5140DOG/K5QX, with his new Hal RTTY terminal 
and Drake TR7. Dave Is a friend of DX and contestor alike because of his willingness 
to be very active. Look for him all bands, all modes. QSL to W4FRU. 

you will be asked. If it's not neces-
sary, you will have saved enough 
time for another QS0 somewhere 
else later. When working the pile-
ups, it's important to know what 
your chances are of getting 
through. If they're good you can 
stay; if not, tune around the band 
and come back later. To deter-
mine whether to stick or go, 
several points should be kept in 
mind. First, is the station avail-
able? Is he a sharp operator with a 
high hourly rate, who will ob-
viously be around for the whole 
contest (come back later), or 
someone who sounds like he 
doesn't really know what the con-
test is about, and may QRT at any 
time (stay). Next, is propagation 
favoring your call area? If he isn't 
working mostly stations in your 
district, go somewhere else, rather 
than adding to the confusion with 
little chance of success. Of course, 
if he's working only stations near 
you, be sure to stay. 
When calling into a pile-up, be 

sure to use only standard phonet-
ics. Using "cute" phonetics can 
confuse a DX operator whose 

command of the English language 
may not let him understand the 
phonetics you are using. While 
"Heaven Help Me" may not mean 
anything on the other end, "Hotel 
Hotel Mike" will. Also, call only 
once in a pile-up. I've heard many 
contest QS0's take place while 
another operator was repeating 
his call a second time. Calling 
twice only creates confusion, be-
sides, you can't hear if your trans-
mitter is operating. Remember, 
your chances of success in a pile-
up are halved if a 200-per-hour 
rate is slowed to 100-per-hour by 
the confusion on frequency. 
Finally, if at all possible, operate 

with your noise blanker off. Turn-
ing it on brings on overload prob-
lems in your receiver, something 
that can't be tolerated during a 
contest weekend. In fact, if at all 
possible during the peak period of 
the opening, operate with an at-
tenuator in the circuit, as this will 
also help reduce overloading in 
your receiver. 
These tips are not meant as an 

all-around guide to contest oper-
ating. The experienced contest 
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Successful in working 6TlYP, the Chil-
dren's Youth Palace in the Sudan? Then 
look forward to receiving one of these 
QSL cards In the mail. 

operator will do many things dif-
ferently. The suggestions have 
been given merely to get you to 
dive in and participate. Above all, 
don't be afraid of the pile-ups, and 
don't get frustrated. Put in about 
twenty hours of operating during 
the contest and see if you don't 
get hooked. You'll be surprised at 
the results. 

Africa 
Dr. Ed Richmond, W4MGN, 

recently made a trip to Western 

THE DEMOCRATIC REPUBLIC OF THE SUDAN 
.1) 

lame_ 

WORLDWIDE FRORISHIP THROUGH M EW RADIO 
4,2 —W I rt,,y_.*  ist,,tya 

Africa. His purpose was peda-
gogical research in functional 
literacy and language, thus he was 
not able to make it a full-fledged 
DXpedition. He operated from 
stations made available by local 
Amateurs. Countries he visited 
Included 6W8, Senegal; C5, 
Gambia; TU, Ivory Coast; TY, 
Benin; 5V7, Togo; XT, Upper 
Volta; and TZ, Mali. All opera-
tions were without lists or sched-
ules. CW was used when allowed, 
although it should be pointed out 
that some African countries do not 
allow CW operation. 

Does DX come to the Fresno bash? You bet. Pictured from left are DJ9ZB of Abu Ail 
fame, and 1-1B9MX, QSL manager for Clipperton expedition. Make plans to attend 
next year. 

Efir 
SUDAN AMATEUR RADIO CLUB 
• YOUTH 8 CHILDREN PALACE 

P.O. BOX 80 MORADA 
OFIDURMAN - SUDAN 

Willis Island 
Graham Mears, ex-VKOGM, 

will be on Willis Island as VK9ZG 
until sometime in December of 
this year. He plans operation on at 
least five bands, with possibilities 
for 6 and 160 meters also. 
Graham will be using a Yaesu 

FR-101/FL-101 combination, 
with a tri-band beam. He will be 
operating both phone and CW. 
QSLs for VK9ZG go to VK30T. 

Don't send Green Stamps.* IRCs 
or mint Australian postage stamps 
are acceptable. •DXer's slang for dollars. 

Sudan 
Sudan is located in Africa, ex-

tending from the Red Sea to 
Libya, and southward to Uganda 
and Zaire. Omdurman, located 
just to the north of Khartoum, the 
Capitol, is the home of the 
Children's Youth Palace. During 
the month of June, 1980, Martti 
Laine, OH2BH, and Dr. Ville 
Hiilesmaa, OH2MM, went to the 
Youth Palace for lecturing and 
training in Amateur Radio for 
Club Station, 6TlYP. While 
there, they made the final adjust-
ments to the station and operated 
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for several days. The station, 
equipped with a TH3 tribander 
and dipoles, will be active after 
their departure. Mr. Fabul Kabbar, 
ST2FF, is in charge of the Youth 
Palace and the Club Station. The 
station is supported by the North-
ern California DX Foundation. 
Martii and Ville also traveled to 

Juba, in Southern Sudan. Juba is 
in the Province of Equatoria, 
which has been given limited 
autonomy since 1972, thus quali-
fying for separate-country status 
with the prefix of STO.They 
operated from Juba using the call 
ST2FF/STO. Equipment used in-
cluded TS-180S transceivers, 
MLA 2500 amplifiers, and they 
were able to operate simultane-
ously on two bands. 

IRC or green 
stamp? 

Many times, one will hear a 
conversation over the air that goes 
like this, "Yeah, I just shipped him 
a card with a Green Stamp." One 
wonders if the well-meaning soul 
knows what he is doing. In some 
countries, possession of a foreign 
currency is a punishable offense. 
Also, mail is sometimes opened, 
resulting in much questioning and 
possible prosecution for an other-
wise innocent operator, and a set-
back for Amateur Radio in general 
in that country. Among countries 
where the Green Stamp can 
cause legal problems (and this is 

not a complete list) are: YB, VU, 
A51, AP, and most of Africa and 
Asia. 
Even when possession of the 

Green Stamp is not prohibited, it 
can still cause problems. For ex-
ample, in Australia, small 
amounts of dollar bills are traded 
like we trade IRCs. But consider 
the plight of the VK QSL man-
ager. What does he do with Green 
Stamps in large volumes? First, 
they must be redeemed at a bank, 
where serial numbers are re-
corded, and they must be de-
clared as a gift, thus becoming 
taxable, leaving 82 cents. Airmail 
postage is 55 cents, cards are 10 
cents each, and airmail envelopes 
are 8 cents each. This leaves 12 
cents to defray expedition ex-

OSL Information IK241'Éc'A 
Station  QSL via 

Al5P/SV1  W3HNK 
AP2VGH  K6SVL 
A35JL  K9AUB 
A4XCA  G4BWP 
CN8CW  WA3HUP 
CR9A  WB2KXA 
CT2CE  AG1K 
C5ABV  N4BPP 
C6ACY  K4ZGB 
C31JE  DL2SE 
DA 1WA/HBO  DJOLC 
EC2DA  EA2VW 
EE1PG  Box 98, 

Vigo 
FGOFOO/FS  N6RA 
FK8D0  N4TN 
FM7W0  WB4SXX 
FIDOMD  WB4SXX 
FYOESE  DJ5KQ 
FWODD  VE30DX 
GJ4JPZ  DJOZF 
G5ABB  W5UFZ 
HK4CGH  NOAJZ 
HL9W0  W5UFZ 
HS1ALV  HS1BG 
HS1AMU  WB2JRG 
HS4 AMI VE3DPB 
H81AC  HP lAC 
JTOFU  Oleg, Box 639, 

Ulan Bator. 
Mongolia 

J6LKU  VS6CT 
J6LKY  N6NK 

KG4WC 
KH6EDY/KH7 
KP4EHP 
KV4AA 
K5LBU/STO 
0A4SS 
OD5HQ 
OH20T/OHO 
PJ2CC 

PJ2CC 

PZ1DR 
P29AX 

R2B 
SR3KEY 
SVOAO 

TL8CR 
UNA 
VE8MTD 
VK9CCT 
VK9XW 
VQ9DM 
VQ9JC 

W6MAB 
Harry 
Chamberlain, 
Box 12, FPO 
NY 09593 

K4EXA 
KH6BZF 
KP4EHB 
K6PBT 
KC4CD 
KB6J 
DJ9ZB 
OH3KM 
5 Aug-13 Aug, 
1979 Only 
WB3JRU 

28 Mar-30 Mar, 
1980 Only 
WB3JRU 

WD4NBX 
Michael Axmen, 
SIL Box 332 
Ukarumpa, 
Papua New 
Guinea 

UP2BAS 
SP3HYM 
HarryTomair, 
Box 3061, 
APO NY 
09223 

YO9WL 
UK9AAN 
VE4TZ 
VK5QX 
VK6RU 
KlBZ 

PSC 4, Box 17255, 
APO SF 96274 

VP2VEZ 
VP2VFL 
VP5AA 
VP8ZR 
VS5GM 
WAOTAD/0A8 
WD9DEE/C6A 
W5JMM/SU 

XT2AU 
XT2AX 
XT3AA 
ZB2GJ 
ZD8HR 
ZF2BY 
3B6CD 
3D2CC 
4A4MDX 
4B4MDX 
4S7DE 
5H3KS 

5U7AF 

5W1BT 
5Z4WD 
7P8BL 
7X4AN 
7X5QQ 
9G1AP 
9G 1TN 

9K2DR 

9K2EW 
9M2MW 

W5HF 
W7KHN 
W4ZR 
G3KTJ 
N200 
N4CQ 
WD9DEE 
SFM, Box 21, 
FPO NY 
09527 

WA1ZEZ 
DK4AS 
AllD 
KH6IMX 
N6HR 
K4VYN 
3B8CF 
VE6AKV 
XE1OX 

• XE1OX 
WB90QV 
Box 250, Dar 
es Salaam 

Box 877, 
Niamey 

WA6AHF 
DF7GX 
K5PMF 
DJ2BW 
F6FMQ 
IOLCJ 
Box 615, 
Tema Ghana 

Bob Roberts, 
Box 21944, 
Kuwait, Arabia 

WA3SWH 
K4BF 
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penses. That's not much, and a 
whole lot more trouble for the 
manager. 
Consider the problem one has 

with IRCs. In small quantities, 
they're okay, although you must 
depend on the operator to go to 
his post office to redeem them. 
This could take days, weeks, or 
possibly even months. 
Also, some post offices won't 

redeem IRCs at all, and others 
limit the number per day that they 
will accept. In fact, one well-
known DX operator brought his 
IRCs back to the U.S. to sell them 
before sending out QSLs. 
Although both IRCs and Green 

Stamps have advantages and dis-
advantages, there is a better way. 
Mint foreign postage attached to a 
proper size return envelope will 
provide excellent return results. In 
fact, one of the locals here reports 
a 97 per cent return using this 
method. It's very easy on the DX 
operator; all he has to do is fill out 
a card and slip it in the envelope. 
With any luck, your card should 
go out the next day. As a good 
source for mint stamps, send an 
SASE to George Robertson's DX 
Stamp Service, 7661 Roder 
Parkway, Ontario, New York 
14519. He'll send a list of stamps 
and prices. 

Club news 

New Officers for the Long 
Island DX Association are: Presi-
dent, Carl Lindenman, W2TDQ; 
Vice President, Allen Singer, 
N2KW; Treasurer, Charles 
Wagner, WA2YUH; Secretary, 
Arthur Bernstein, N2KA; and 
Corresponding Secretary, Robert 
Jacobsen, K2YGM. All corres-
pondence should be sent do 
Arthur Bernstein, N2KA, 387 
Avenue S, Apt. 6D, Brooklyn, 
New York 11223. 

HRH 

Seven* new 
finger talkers 

from CURTIS 
* EK-480: C-MOS Deluxe k w   8134.95 
* EK-480M: Above plus speedmeter   149.95 
* 1-480; Instructo Male   12495 
* M-480: MemoryMate   12495 
* IM-480: Instructo-MemoryMate   179.95 
* KB-480: Morse KeyboardMate   199.95 
* KB-4800: Morse Keyboard   349.95 
8044: Keyer-On-A-Chlp (Replaces sous   14.95 
Apr 75 HR. Fib 70 CST. Rifle Hdbk 75. ARRL Hdbk*T7-79 

8044-3; IC, PCB, Socket. Manual   24.95 
80444: Seml-Kit   54.95 
8045; Morse Keyboard-On-A-Chlp IC   59.95 
8045-1: IC, PCB. FIFO. Sockets. Manual   89.95 
8045-2: Semi-Klt   159.95 
8048; Instructokeyer-On-A-Chlp IC   49.95 
8046-1; Seml-Kit   79.95 
81147: Message M emory-On-A-Chlp IC   39.95 
8047-1; IC, PCB, RAM, Sockets. Manual   69.95 

land S1.75 on obovo lot postage out ha ndlIng] 
IK-440A: Instructokeyer (Mar76 OSTI   224 95 

Curtis Electro Devices. Inc. 
sas.. s coot It  1415) 494-7223 

Boa 4010. litountilo View, CA 94040   

RADIO 
WAREHOUSE 

No Frills, Just Low Prices 

$ 4 3 9 95  

KEN WOOD 

$35995  

TR-2400 

ICOM IC-255 A  *309" 
HM-8 TOCICHTONEe MIKE  '34" 

0 IC O M 7 20  stionck 

Call or Write for Quote 
All Major Brands 

P.O. BOX 2728 
DALLAS, 1X75201 

Telephone: (817) 496-9000 

FREE! 
RADIO AMATEURS 

WORLD ATLAS 
With purchase of famous 

CALLBOOK 

MAP LIBRARY! 

- ___......„..r• 3: . if .1 e :r .ren r....1m.>  za: : . ..min .4 ..,cofors  
-  _•-•  .- ,.-1•41:: -. e...--' .• . 

r ;-Pl r.tr 4i7e7-7- 
,...-7  

-,:i--..- • 20-page, lull color Atlas L- 7 

r  I ' f̀  41.1  1::?•••• 1 ,..- - r , 
, 
ê  .• r  1 , ,,," , 

Here's an offer you can't refuse! You 
receive three, information-packed, Ama-
teur Callback maps, folded, plus the 
World Atlas for only $4.50 plus $1.50 
shipping and handling. If purchased 
separately, total value of map/atlas offer 
would be $7.50 plus shipping. You save 
$3.00 and get these invaluable radio 
amateur aids! 

1. Prefix Map of the World, folded. 
World-wide prefixes. Shows 40-zone 
map on one side, 90-zone map on the 
other. Size 40" x 28" 

2. Map of North America, folded. 
Includes Central America and Carib-
bean to the Equator. Shows call 
areas, zone boundaries, prefixes, etc. 
Size 30" x 25" 

3. Great Circle Chart of World, folded 
Centered on 40 °N, 100° W. Shows 
cities, latitude, longitude, great circle 
bearings and more! Size 30 x 25" 

Plus special FREE bonus! 
The Callback's own Radio Amateur 
World Atlas, FREE with the purchase of 
the 3 maps. Contains eleven full color 
maps of the world, looking at things from 
the radio amateurs point of view. 

Callbook Map Library 
Shipping 

$4.50 
1.50 

Total $6.00 

Special Offer! 
Amateur Radio 
Emblem Patch 

only $2.50 prepaid 
Pegasus on blue field, red lettering 3- wide x 
3* high. Great on jackets and caps. Sorry, no call 
letters.  ORDER TODAY! 

Order Iront your tavorlte electronics dealer of direct Iroin the 
Publisher, All direct orders add SI 50 for shipping Illinois 
residents add 5% Sales Tax 

RADIO AMATEUR I I 

calibook INC. 
Dept. EN 

925 Sherwood Drive 
Lake Bluff, Ill 60044 

e4k 
 • 
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Entries for this column must be by 
letter or post card, only. No tele-
phone requests will be accepted. 
All entries will be acknowledged 
when received and those judged 
to be most informative to the most 
Amateurs will be answered by re-
turn mail. Questions must relate 
to Amateur Radio. 
Readers are invited to send a 

card naming the question they 
feel is most useful in each issue. 
Each month's winner will receive a 
prize, and there will be a prize for 
the most popular question of the 
year. In case of two or more ques-
tions on the same subject, the one 
arriving here the earliest will be 
used. 

And the 
winner is... 
It's good to note that you read-

ers are voting for some of the 
questions sent in. You had us 
worried for a while there. Our 
June winner is L. J. Kane, AJ7H, 
for his question about grounds 
and grounding. Congratulations! 

Your autographed copy of Bill 
Orr's Radio Handbook is on its 
way. 

Wire Length 

I see various tables as to the 
length to cut wire antennas, but I 
have never been able to deter-
mine if you use just that length, or 
add on an amount for attaching to 
insulators. What is the proper pro-
cedure for cutting the antenna the 
correct length? — Gerald Word, 
WB4ZMT. 

AT LEAST FOUR TURNS 

TIGHTLY WRAPPED 

ANTENNA WIRE 

ANTENNA DIMENSIONS  

EXTEND TO THIS POINT 

The rf energy in your antenna is 
interested in only the length of 
wire that is resonant, and the por-
tion that bends back and is wrap-
ped around itself doesn't even 
exist as far as your transmitter is 
concerned. The proper procedure 
will depend upon how you make 
up the end of the wire and the in-
sulator, and everyone does it dif-
ferently. 
Most people have a "feel" for 

how much wire they use up to 
make the connection, and allow a 
"certain amount" extra for this 
purpose. If you want to be more 
precise, make a sample wrap 

INSULATOR 

,r-v—V —v--\ 

\..."..../\.....A....., 

TO SUPPORT 

Fig. 1. Wire-length dimensions extend to the end of the wire after it has been looped 
through the Insulator and wrapped back upon itself. It usually takes four to six inches 
of wire to make a good, tight wrap. 

62 Hai October 1980 



through an insulator and then 
undo it, and measure how much 
extra is needed. Remember that 
you have two insulators to con-
tend with — the one at the center 
requires some extra wire too. The 
correct length of the finished an-
tenna is from one tip of the wire 
(in the eye of the insulator) to the 
other tip. 
If you need to "prune" the an-

tenna, doing much hauling up 
and down, it's best to make the 
wrap on the ends rather loose, so 
you can unwrap it and cut off an 
inch or two, then rewrap it and 
check for SWR again. (You did cut 
it a bit long in the first place, so 
you could prune it to the correct 
length, didn't you?) After the final 
adjustment, make a neat and tight 
wrap (Fig. 1) that will not come 
apart in the middle of a wind-
storm. 

Alignment 
How about something on align-

ment? The instructions for the re-
ceiver I am working on say to 
make sure that the oscillator fre-
quency is on the high side of the 
signal frequency. How do I hear 
the oscillator over the signal, or 
how do I tell when it is on the high 
side? How about an article on 
alignment? — Joe Dreyer, 
WA2RUY. 

You can tell where the oscillator 
is by where the image frequency 
appears. For instance, assume 
that your i-f is 455 kHz, and you 
tune in a signal at 14.2 MHz 
(14,200 kHz). If your oscillator is 
on the high side, it must be 
14.655 (14,200 plus 455 equals 
14,655). Move your signal gen-
erator frequency slowly up the 
band. You should hear its signal 
again at 15,110 (14,665 plus 455 
equals 15,110). On the other 
hand, if the oscillator is on the low 
side of the signal its frequency will 

be 13,745, and you will find an 
image at 13,290. The reason you 
move the signal generator fre-
quency instead of tuning the 
receiver is that an Amateur-band-
only receiver will not tune that far, 
whereas signal generators cover a 
wide range of frequencies. 
As to articles on alignment — 

it's a good idea, but there are so 
many different types and makes 
of receivers out there that it would 
be very hard to cover all of them. 
As you have seen from your ex-
perience, what works for one does 
not work for another. Best bet is 
to get an instruction book and 
follow it faithfully. (What, you 
didn't get a book with that used 
Kluge MK-IV at the flea market? 
That'll teach you to be more selec-
tive next time! I've always felt that 
the lack of a book cuts the value of 
used gear in half.) 

Tune-up 
problem 
My question concerns a dis-

crepancy between the tune-up of 
my linear into a dummy load and 
into a Yagi antenna. 
I find that when I tune the linear 

into the dummy load, the ampli-
fier settings do not correspond 
with those I obtain when tuning 
into the antenna (SWR on the 
Cantenna is 1:1, on the TA-33 is 
1.5:1). Can you tell me the rea-
son for this difference? 

To put it in basic terms: your 
antenna is not presenting a resis-
tive 50-ohm load to your coax 
cable. You should tune the anten-
na so that it does match 50 ohms. 
When this is done, the settings 
should be identical for either the 
antenna or the load, at one partic-
ular frequency! The settings will 
change slightly as you move from 
one end of the band to the other, 
but not all that much. 
Why the sensitivity to what 

seems to be a low SWR? Blame 

the watt/SWR meter. I'm not say-
ing it is no good, but rather that no 
simple meter of the type that most 
hams use can tell the whole story. 
A mismatched antenna presents 
an inductive or capacitive reac-
tance at the end of your coax, and 
your SWR meter cannot tell you 
which (that's where the "noise 
bridge" shines for antenna adjust-
ment). Your final's output circuit is 
sensitive to the reactance, and 
you must adjust the tuning and 
loading controls to make up the 
difference. (Just to put your mind 
at ease, place the dummy load at 
the end of your coax and see how 
the settings correspond. If they 
are the same as when the load 
was in the shack, you've elimi-
nated one suspect, right?) 

Recommended 
reading 
"Use a noise Bridge," by Jack 
Althouse, K6NY, November, 
1978. Ham Radio Horizons, page 
38. Back issue or photocopy of 
article, $2. 

Credit where 
it's due 
I understand that many colleges 

give credit for knowledge and ex-
perience gained outside of the 
regular classroom. Do you know 
of any that give college credit for 
learning demonstrated by virtue of 
an Amateur Radio license. — 
Robert B. Nichols, K2VTT. 

We don't have a list of schools 
that give credit for Amateur Radio 
activity, but there was a very good 
article telling how to go about get-
ting credit for just such experience 
back in the July, 1979, issue of 
Horizons. Best thing to do is ap-
proach your own school's admin-
istration (or advisors) in the same 
manner the author of that article 
(W8DUV) did.  HRH 
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affirme 
Rob Schneider, N6MR 

Southern California 
DX Club Certificate 

Anyone who has been on the 
air for more than a week must 
have noticed that California Ama-
teurs, especially southern Califor-
nia Amateurs, are ridiculously 
easy to work. That there are more 
than 50,000 of us floating around 
the bands may have something to 
do with it, but whatever the rea-
son, after a while the prospect of 
working sixes loses its magic for 
most hams. 
The Southern California DX 

Club now issues a possible cure: a 
Certificate of Recognition, with 
endorsements, for working vari-
ous numbers of club members. To 
qualify for the basic award, you 
must work and confirm contacts 
with 35 club members on any fre-
quency from 1.8 to 30 MHz. A 
bronze seal is issued for 75 con-
tacts, silver for 100 contacts, and 
gold for 125 member QS0s. 
QSL cards are not required; 

verification by the Awards Chair-
men of ARRL or IARU clubs is ac-
ceptable. Contacts must have 
been made on or after January 1, 
1980, for award credit. 
To qualify, submit a list of con-

tacts with verifications and $2 or 
10 IRCs to Norm Friedman, 
W6ORD, Co-Chairman of Awards 
Committee, SCDXC, 5400 Lind-
ley Avenue #312, Encino, Cali-
fornia 91316. A current club 
membership list is available from 
the same address for an SASE. 

Worked All Forgottonia 

Forgottonia, in case you forgot, 
is our 51st state. Founded in 
1973, Forgottonia is made up of 
16 counties in west-central Illinois. 

EtebTfrintritEtife7 CMILlaillbE31571161 B E OIL = 
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AWARDS MANAGER  PRESIDENT AWARDS MARAGER 

It is populated by a half-million 
residents who claimed their for-
gotten status as a result of "driving 
nearly impassable roads, sending 
their children to under-funded 
schools, and being ignored by all 
Illinois officials except the Depart-
ment of Revenue." 
This "independent" region now 

offers two awards to Amateurs, 
both sponsored by the Lamoine 
Emergency Amateur Radio Club 
of Macomb, Illinois. The Worked 
Forgottonia award will be con-
ferred on Amateurs confirming 
contacts with three Forgottonia 
stations. Worked All Forgottonia 

will be awarded to operators con-
firming contacts with at least one 
Amateur in each of the 16 coun-
ties of Forgottonia. 
For the record, Forgottonia is 

composed of Adams, Brown, Cal-
houn, Cass, Fulton, Greene, 
Hancock, Henderson, Knox, 
McDonough, Mercer, Morgan, 
Pike, Schuyler, Scott, and Warren 
counties. 
To apply for either award, send 

QSL cards along with a 9 x 12 
SASE to AG9Y, c/o LEARC, 
1224 Maple Avenue, Macomb, 
Illinois 61455. 

HRH 

WB9TEA 
LAMOINE EMERGENCY ARC 
1224 MARE AVE. 
MACOMB. It 61455 

Stale Flower 
Forget Me Not 

Slate Bird 
Albatros, 

FORGOTTON IA 
The 

5 lit Slate 
Founded Sept 10,1973 

State Flag 
Nothing on a 

White Background 

FORCOTTONIA  A /6 county oros 
1.(.1,11 se wett central  plate 
aid' 400.000 citizens who are paying 
VICIP61,d taxer. but hale no freeways. 
no federaf lobe. no labor statutes, 
where Brifera Minos, (*otters:1y Ls 
expected to sene the teem wish less 
assistance than an., other public insti-
tution of higher eduraioun in Minna. 
and where the taxpayers ore generally 
'wed of gratng she short end of the 
stick' 

The Region uf Little 
Return on the Tax Dollar 
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Th 
POST 
BOX 

Dear Horizons: 
In the "Post Box" of the July, 

1980, issue a reader asked a question 
about listing of nets. He beat me to 
part of my question — nets. However 
my question goes further. 
As a new ham, just having gotten 

my General, I am at a loss as to what 
frequencies are used for what pur-
poses. For example, per "Gentle-
men's agreements" what parts of vari-
ous bands are used for calling DX, 
RTTY, SSTV, etc.? I don't want to 
step on anyone's toes by calling "CQ" 
in a segment of the band where you 
don't do that, but I have never seen 
anything published covering the prop-
er frequencies covered by these 
"Gentlemen's agreements." 
Could you list a chart covering the 

various frequencies for the various 
modes on the Amateur bands, nets 
not Included? 

Arnold "Ben" Irvine, KAZENV 
Coopersburg, Pennsylvania 

We've never seen such a chart or list 
either, Ben. The only official separa-
tions are those listed by the FCC in 
their rules and regulations. Other than 
that, no one owns any frequency, 
and, while they may have an agree-
ment on how to use certain segments, 
they are by no means closed to every-
one else. Common courtesy, how-
ever, says that you should respect the 
use of special modes or activities 
wherever possible. Best way to avoid 
stepping on toes is to listen, listen, lis-
ten. You'll soon get a feel for what is 
happening in different areas, and can 
join or avoid them, as you like. Also, 
a quick "QRL?" or "Is this frequency 
busy?" before jumping into a quiet 
spot will avoid some problems. 
Funny thing, though, there seems 

to be a lot more gentlemen's agree-
ments than there are gentlemen. 

Editor. 

Dear Horizons: 
1am not yet a ham operator, but by 

the time you publish this I will 
probably have already taken my code 
test. 
I have only one of your issues 

(June, 1980) and have not sub-
scribed. Your special on antennas has 
helped me select the right one. I'm 13 
years old, and am already experi-
enced in making printed circuit 
boards. I wonder if you'll have an arti-
cle on some of the new ways to make 
your own PC boards at home? 
Thanks a lot; keep it up. 

Rick Miller 
Naperville, Illinois 

PC-board authors, take heed. Editor. 

Dear Horizons: 
I would like to thank you very 

much for an interesting publication. 
The articles are always a pleasure to 
read, especially to a beginner like 
myself. 
My Interest in Amateur Radio goes 

back twenty-five years. Due to vari-
ous reasons, I never got on the air 
until the other night when I worked 
another Novice up the street. What a 
thrill! A dream coming true after 
twenty-five years. 
Also, I've met some great people 

involved with Amateur Radio. They 
are always willing to give a hand with 
suggestions or procedures. 

Ben Alabastro, WA2PXR 
Frankfort, New York 

Dear Horizons: 
Thank you for the antenna issue, 

June, 1980. The Inverted Vee is 
often the most used city lot wire an-
tenna and Ed Noll did a great job in 
explaining theory and construction. 
One shortcoming of the issue was 

not including trap theory and con-
struction. An extensive article, in 
plain language, on the construction 
and theory would be perfect for the 
wire antenna operator. This will be 
especially helpful to the ham who has 
a particular problem (other than bud-

get) when trying to operate multi-
mode. 
Always happy to learn more about 

my number one hobby. 
Rick Fultz, KA5DHQ 

El Paso, Texas 

We have a trap article in the works, 
Rick. Will put it in print soon. Editor. 

Dear Horizons: 
1 noticed your remarks in the Q&A 

column of July, 1980. KA4LZG 
asked why "— ." was used in lieu of 
"9" on a RST 5NN reply. 
I'm going back quite a way, on 

commercial frequencies using CW on 
400-510 kHz. When sending ship 
traffic that contained many numbers, 
it was customary to confirm those 
numbers in the text with "short num-
bers," that is: 

1 • — 
2 • 

5   (or -) 

8 — • • 
9 — • (note) 
— 

If you listen to these frequencies, 
you'll find that these short numbers 
are still used. 
I find there are so many items that 

old-timers use but fail to pass on to 
our younger and newer operators. 
Maybe this will help KA4LZG. 

Otto Freytag, K4QFM 
Riviera Beach, Florida 

Dear Horizons: 
Whatever happened to the Station-

of-the-Month? I believe that the idea 
was a good one, as it gave Amateurs, 
particularly Novices, a chance to see 
how to set up a station and operate it 
with maximum convenience and 
good appearance. I hope it wasn't 
apathy! 

Cy Stanway, VE3IFS 

As the saying goes, our audience was 
underwhelmed!  Editor. 
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BENCHMARKS 
A Kenwood 
Crash Helmet 
I have finally done something about 

my greatest fear, which is smacking 
the face of my TS-520-S against the 
doorframe of the shack, or some 
other equally immovable object, while 
carrying it to the car or elsewhere. 
I once had the opportunity to use a 

Yaesu FT-101B that had been fron-

o 
PLENIGLASS 
FACE 

o  o  o 

o 

tally assaulted by forces unknown 
during a transfer its owner, Charlie, 
had undergone. The movers appar-
ently hadn't padded the front of it 
adequately, and it suffered a blow of 
some kind. It was not a very enjoy-
able rig to use because of that; the 
VFO knob bound in one spot, and 
wobbled up and down severely. 
Charlie became quite an expert in an-
swering the first-time-user's inevitable 

LIGHTWEIGHT 
ALUMINUM 
ANGLES 

Figure 1 

PLEXIGLASS 
SIDES 

V il 

1 

question, "What in the world hap-
pened to this thing?" I vowed not to 
let the same thing happen to my own 
new radio when I got it. 
Kenwood installs handles on their 

"portables," but nothing that serves as 
protection, even as an optional item. 
Forty pounds of rig can build up an in-
credible amount of force at the end of 
your arm if swung, even slightly. My 
dreams of forever-new TS520-S were 
always dimmed by fear of the 
"crunch" that might come someday. 
Certainly a cover of some kind need-
ed inventing. 
Many ideas came and went before 

the final product was made. Styro-
foam, sheet-metal, and Fiberglas, to 
name a few, were mulled over before 
being dismissed as being too crude, 
expensive, or not protective enough. 
I'm not blessed with enough patience 
to make a professionally sculpted job, 
so its being rugged, cheap, and easy 
to make took precedence. 
Kenwood themselves have done 

the most important part of this project 
for you; they have provided a lip 
around the face of their rigs on which 
the cover will rest. Depending on 
your workmanship, a very tight fit can 
be made to this rim. I made my cover 
from 1/8" Plexiglas which I 
scrounged from a sheet-metal shop. 
You can make yours from this same 
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material or anything else that you find 
handy of the same approximate thick-
ness and stiffness. Exact measure-
ments are not required, as the corner-
pieces that hold it all together will hide 
a multitude of mistakes. 
Start by cutting the end pieces and 

join them together in the box shape of 
the radio front. Make sure the edge 
that contacts the rig is flat, otherwise it 
will rock on the high point and drive 
you crazy trying to fit it. Also, ream 

e=o 

E 

L-c.s. HELMET' 

Figure 2 

TS-520 
MANO LE 

RUBBER 
OAND 

TO -220 

out the bolt holes a bit larger than the 
bolts so there will be some slack to 
play with while fitting. Once the frame 
is together to your satisfaction, cut 
and mount the face piece with the 
same corner molding stuff you used 
for the box (Fig. 1). I used some alu-
minum angles left over from when 
siding was put on our building; it cuts 
easily with scissors, and is very strong 
when used like this. Use whatever 
you have to hold this face on; I used 
sheet-metal screws for assembly con-
venience. Place some hooks on the 
sides for rubber-band mounting (Fig. 
2), and you're ready to go. 
Some of you may comment on 

how easily the plastic could break, 
and you're right, It will! If it does shat-
ter while doing the job it was designed 
for, I won't feel that it owes me any-
thing. Besides, a cover of this sort is 
not a license to handle the rig reck-
lessly, it's just an insurance policy. 

Larry Herbert, WB3HEX 

Bind 'ern 
and 

Find 'ern 
Keep those valuable issues of both Ham Radio 
and HORIZONS like new. Prevent smears, tears 
and dog ears. Bind 'am together and enjoy for 
years to come. You'll be happy you did! 

* * * 
HAM RADIO BINDERS 
Beautiful buckram binders complete with date 
labels. Available in our new large size to ac-
commodate HAM RADIO'S hefty issues. 
E1HR-BDL  Each Just $6.95 

3 for $17.95 

HAM RADIO MAGAZINE FILES 
Your collection of HAM RADIO Magazines is a 
valuable resource. Here's a brand new, inex-
pensive way to store them. These sturdy card-
board magazine files keep them clean, neat 
and up fronl where you can use them for quick 
and easy reference. 
E1HR-HRMF $1.95 each 

3 for $4.95 

HAM RADIO HORIZONS BINDERS 
Handsome washable binders complete with 
date labels. 
IIIHR-HRDL Each Just $6.95 

3 for $17.95 

HORIZONS MAGAZINE FILES 
Your collection of Ham Radio HORIZONS is a 
valuable resource. Here's a brand new, inex-
pensive way to store them. These sturdy card-
board magaz ne files keep them clean, neat 
and up front where you can use them for quick 
and easy reference. 
OHR-HRHF 51.95 each 

3 for $4.95 

ORDER TODAY 

Ham Radio's Bookstore 
GREENVILLE, NEW HAMPSHIRE 03048 

OR CALL TOLL FREE 
1 (800) 258-5353 

BINDERS  FILES 
OHR-BIll. S6.95 ea.  CIHR-HRMF S1.95 ea. 
CHR-HRM. 3/$17.95  CHR-HRHF 3/54.95 

DCASH  CCHARGE  DMC  DVISA 
Exp.   

Card Number   

Name   

Address   

City   

State  Zip   

4dwit  Amer/m. 

• Over 600 Pages 
• Over 18 New Projects 
• Expanded Tables/Charts for 
Parts Suppliers 
Optimum Guy Wire Lengths 
Electromagnetic Spectrum 
NBS design for 50-432 MIL- Yagis 
IC Op A nip/TV Sweep Tubes 

New trtformation on EME, 
ASCII, Space Craft Orbital 
Parameters, Propagation, Phas-
ing Line Lengths & Loss, Tube 
Cooling  Specifications, 
UHF/VHF Arrays and more. 

RADIO AMATEUR'S 
;. .HANDBOOK — updated annually 
since 1926 — is considered the 
most respected,  all- 
encompassing resource book in 
Amateur Radio today. 

ORDER YOURS NOW 
\ You'll get the best from the 
previous 57 editions PLUS all 
that's new in solid state elec- \ 
tronics for today's ham. 

At Last Year's Prices 

\ Clothbound 
$10.00 Soft CovUer.S.  $15.75 %  

$11.00 Canada 
$12.50 elsewhere  $18.00 $18.00 
We'll ship your copy POSTPAID 
as soon as it's off the press in 
November. 

Enclosed is $   for IIthe 1981 HANDBOOK or charge 
my (  ) VISA (  1 Master-
Card. 
Nam 

Addr 

II City   

State   Zip 

VISA/MC Number   

Expiration   

AMERICAN RADIO 
RELAY LEAGUE 
225 Main Street  \ 

Newington, CT 06111 
HRH-5 

e 
ess  



New Low-Cost AC 
Power Controller 

Marway Products, Inc. has intro-
duced a new low-cost, compact ac 
power controller with eight outlets, 
EMI filter, built-in circuit breaker, and 
other high-performance UL/CSA-
approved components. The MPD 
117 controls, filters and distributes ac 
power from a single outlet to up to 
eight devices for optimum perform-
ance of microcomputer systems, 
stereo and audio-visual components, 
and other office- and home-electron-
ics devices, reported Wayne Whitney, 
president of Marway. 
"Marway designed the MPD 117 to 

fill an existing void in high-quality ac 
power-controller devices. The MPD 
117 is the logical extension of our 
growing line of power controllers. For 
example, the standard small-business 
computer system has a video-display 
terminal, floppy-disk drives, a proces-
sor, and a printer," Whitney explained. 
"One wall outlet doesn't provide 

enough receptacles or adequately 
controlled power to efficiently operate 
all those devices. The MPD 117 trans-
forms the common wall outlet into a 
highly capable power source that dis-
tributes power cleanly and conven-
iently for up to eight devices." 
According to Whitney, power surges, 
"glitches," noise interference, and line 
transients are eliminated with the 
MPD 117. 
Marway's MPD 117 has eight out-

lets — two direct and six controlled by 
an illuminated "off/on" switch — and 
features a high-performance EMI fil-
ter, built-in circuit breaker, and noise 
suppressor. All components are pro-
tected by the rugged, all-metal, fine-
finish black chassis, with convenient 
mounting flanges. A 61/2  foot power 
cord is standard. Single-unit price is 
listed at $89.00. OEM discounts are 
available. Standard color is black. 
Designer colors are available as an 
option. For further information, con-
tact Marway Products, Inc., 2421 S. 
Birch St., Santa Ana, California 
92707. 

-- "RTTY".- 

W M Reader 
A new radioteletype code reader 

has been introduced by Microcraft 
Corporation for SWLs, Novices, and 
veteran radio operators. It is com-
pletely self-contained, featuring an 
eight-character moving LED display, 
separate, active, mark and space fil-
ters, and tuning LEDs. All text charac-
ters — letters, numbers, and punctua-
tion, are shown sequentially on the 
display. It features an extremely ver-
satile decoding system capable of 
handling 170, 425, and 850 Hz FSK 
with RTTY speeds of 60, 67, 75, and 
100 WPM Baudot and 100 WPM 
ASCII. All that is required for opera-
tion is to connect it to the loudspeaker 
of a communications receiver — no 
CRT is needed. It is compact, meas-
uring 7.375 x 5.75 x 3.375 inches 
(18.73 x 14.6 x 8.57 cm), and 
weighs 4 pounds (1.8 kg). The kit 
version, RRK, recommended for only 
intermediate to advanced builders, 
costs $189.95. The wired and tested 
version, RRF, is $269.95. An optional 
220 Vac, 50/60 Hz transformer is 
available for an additional $6.00. 
Shipping and handling in the Conti-
nental United States is an additional 
$5.00. Shipments are made world-
wide and requests for quotes are in-
vited. Microcraft Corporation, P.O. 
Box 513, Thiensville, Wisconsin 
53092. 

68 HZH October 1980 More details? Ad Check page 78. 



Hy-Gain Adds Three 
New Towers 

Hy-Gain, a division of Telex Com-
munications, Inc., has announced the 
addition of three new products to its 
fast-growing line of towers. The HG-
70HD, a new 70-foot (21.3 m), self-
supporting crank-up tower, is the tall-
est of seven towers now offered by 
Telex/Hy-Gain. The tower is all steel, 
has four sections, and features an im-
proved guide system providing rigid, 
close-tolerance structural support 
while leaving the tube ends open for 
complete surface galvanizing and un.-
restricted moisture drainage. This 
heavy-duty tower was designed for 
antenna loads of up to 16 square feet 
(1.5 square meters) in winds of up to 
60 mph (96.6 kmph). The top section 
is predrilled for thrust-bearing bolts, 
and a rotor mounting plate is 
included. 
Hy-Gain has also developed a new 

electric winch system, Model No. 
HG-EW, that fits the new HG-70HD 
as well as the existing 54-foot (16.5 
meter) HG-54HD and the 52 foot 
(15.8 meter) HG-52SS. The winch 
control box can be locked, which 
allows the tower to be secure in either 
the extended or retracted position. It 
has a limit switch which prevents a 
possible overload at the upper stop 
position. A manual crank is also sup-
plied In the event of an electrical 

power failure. The HG-EW is 
equipped with an automatic brake 
which is always in positive engage-
ment when the winch is not 
operating. 
This winch system can be con-

verted at any time to remote-control 
operation by adding the new Hy-Gain 
tower control (HG-EWRC) which has 
been specifically designed as a modu-
lar addition to the HG-EW winch. This 
remote-control unit allows the opera-
tor to conveniently raise and lower 
the tower from a remote location such 
as a ham shack. The control displays 
upper and lower limit positions, up or 
down operating direction, and also 
provides a fail-safe sensor and indi-
cator which automatically shuts off 
the winch should extreme side loads 
affect tower telescoping. Both the 
winch and the remote control are 
available for 110 and 200 volt 
operation. 
For further information regarding 

these new products, contact Clyde 
Blyleven at Hy-Gain, Division of 
Telex Communications, Inc., (402) 
467-5321, 8601 Northeast Highway 
Six, Lincoln, Nebraska 68505. 
Telex/Hy-Gain is a manufacturer 

of antennas, towers, rotators, micro-
phones, and headsets for Amateur, 
CB, marine, professional two-way 
radio, industrial, and military applica-
tions. The company markets its prod-
ucts nationwide and internationally in 
over 80 countries. 

ATTENTION HAMS! 
Earn a "FREE" 
Antenna, Tower 
or BOTH! 

If you are employed by a company 
that could use a high lift work plat-
form, as shown below, you may 
earn a new antenna system FREE. 

With today's inflationary times, 
this may be the perfect opportunity 
to upgrade your station with no 
drain on the family budget. 

Contact Jerry Flatt at WILSON 
SYSTEMS for the details on this 
offer ... call Toll Free (800) 634-6898. 

M a il WIL SON SYSTEMS, INC. 
4286 Polaris Avenue 

Las Vegas, Nevada 89103 

(800) 634-6898 

More details? Ad Check page 78. October 1980 FRH 69 



RATES Regular classified la available 
to commercial advertisers al 504 par word; 
and to non-commercial advertisers at 154 
per word. Display classified (1 Inch deep x 
21/4 inches wide) is $85, or at the 12x rate is 
$50. All Ad Scan payable In advance. No 
Cash discounts or agency commissions 
allowed. 
HAMFESTS Sponsored by non-profit 

organizations receive one free regular 
classified ad (subject to our editing). 
Repeal Insertions of hamfest ads pay the 
standard rate. 
COPY No special layout or arrange-

ments available. Material should be 
typewritten or clearly printed (nol all 
capitals) and must include full name and 
address. We reserve the right to reject 
unsuitable copy. HORIZONS cannot check 
each advertiser and thus cannot be held 
responsible for claims made, liability for 
correctness of material limited to cos, 
recled ad In next available issue. 
DEADLINE 15th of third preceding 

month. 
SEND MATERIAL TO: Ad Scan, 

Ham Radio Horizons, Greenville, N. H. 
03048. 

THE LINEAR AMPLIFIER PLANBOOK II Con-
taining plan for linears from 2 to 400 MHz, from 
15 to 1000 watts, all transistor designs, $11.95. 
AP Systems, P.O. Box 263 HR, Newport, RI 
02840. Master Charge & Visa Accepted. 

CB TO 10 METER CONVERSIONS. SSB/AM/CW. 
Let a specialist convert your rig, or buy one com-
plete. Write Conversion Engineering, Box 183, 
Sandwich, Massachusetts 02563. 

KENWOOD INTERNATIONAL USER'S CLUB — 
Details S.A.S.E. N8RT, Pohorence, 9600 Kicka-
pc* Pass, Streetsboro, OH 44240. 

LEARN CODE THE EASY W8PHA WAY! Former 
USAF Code Champ gives unique, simple system 
allowing all ages to team quickly. Booklet, $3.00 
ppd. Free information with each order offering 
discounts on Globalman hand keys, code prac-
tice oscillators, electronic kayacs. Will corres-
pond with booklet purchasers. Global America, 
P.O. Box 388RH, El Toro, California 92630. 

SALE: Heathkit HR-1680 receiver, mint. Haiti-
craf tars HT-37 transmitter, mint. Vertical 80-10 
meters. Great deal, $250.00. Phil Nigash, 
KA5EVR, 325 Kola, Farmington, AR 72730. 

HAMS FOR CHRIST — Reach other hams with a 
Gospel Tract sure to please. Clyde Stanfield, 
WA6HEG, 1245 Sandra Ct., Upland, Calif. 91788. 

CB TO 10 METER PROFESSIONALS — Your rig 
or buy ours — AM/SSB/CW. Certified Commu e 
cations, 4138 So. Ferris, Fremont, Michigan 
49412; (618)924-4561. 

FOR SALE SAMS CB RADIO REPAIR BOOKS. 
Books 1-220. Perfect condition. Most never 
opened. $968.00 value; $550.00 including ship-
ping. Les Cameron, 12222 Centralia Rd., Lake-
wood, CA 90715. 

MAKE CODE EASY! Supplement your code pro-
gram with a self-improvement hypnosis cas-
sette. Tape 03, Learning the Code; Tape 04, 
Breaking the Speed Barrier. Send $10.95 each to 
The John Wolf Self Hypnosis Center, P.O. Box 
497, Hayden Lake, Idaho 83835. 

FREE Ham Radio Insider Newsletter! Send large 
SASE; W5YI, Box 010101-H, Dallas, Texas 75207. 

LINEAR AMPLIFIER PLANBOOK II: 92 pages, 
$11.95. Code training course, 3 record set with 
book, 30 lessons from 2 to 22 wpm, $8.00. From 
CB to Ham beginner, 144 pages, $4.75. Modifica-
tion kits, crystals, and more in our catalog — 
$1.00 — refundable, sent free with purchase. A. 
P. Systems, P.O. Box 488, Milford, PA 18337. 

"CADILLAC" of OSL's — FAST 100-$9.95 — Our 
Design. Send $1.00 for samples — Refundable. 
MAC 's SHACK, P.O. Box 43175, Seven Points, 
Texas 75143. 

304TL, 4CX1500, 6L6 metal, 7F7, etc. tubes 
wanted for cash or trade. Ted, W2KUV4.1, 10 
Schuyler Avenue, No. Arlington, NJ 07032. (201) 
998-4246 or (800) 526-1270. 

HAMS: Try the new Ad Scant Non-commerclal 
ads only 15t per word. Commercial ads, as be-
fore, are 50c per word. Payment with ad, please. 

TOP SECRET Registry of U.S. Government Fre-
quencies 25 to 470 MHz by K2AES. Unique book 
lists 3,800+ freqs. of FCC, FBI, Border Patrol, 
Immigration, Treasury, ATF, NASA, FAA, mili-
tary, etc. Only book of Its kind? $4.95 ppd. CRB 
Research, Box 58-1-IR, Commack, NY 11725. 

DISTINCTIVE OSL's — Largest selection, low-
est prices, top quality photo and completely 
customized cards. Make your OSL's truly unique 
at the same cost as a standard card, and get a 
better return rate! Free samples, catalogue. 
Stamps appreciated. Stu Goodman, K2PRZ 
Print, P.O. Box 412, Rocky Point, N.Y. 11778, 
(516)744-6260. 

WANT TO TRADE for good CW ham gear ($150 
value), fifty piece service for eight, Rogers 
Oneida sliverplate silverware, rose design, In 
good condition, purchased in 1951. Jim Howell, 
KA4EBW, Route 9, Box 251, Salisbury, NC 
28144. 704-633-9183. 

DX — YOU BET1 The DX Bulletin — Best weekly 
DX Info in the world. For FREE sample copy, 
send business-size S.A.S.E. to: The DX Bulletin, 
306 Vernon Avenue, Vernon, Connecticut 06086. 

HAM RADIO REPAIR, alignment. Hassle-free 
from anywhere via UPS. Expert, prompt, reason-
able. Modern lab. "Grid" Gridley, W4GJO, Route 
2, Box 138B, Rising Fawn, GA 30738. 

REWIND JUNK TRANSFORMERS — for any 
voltage! Manual shows how. $3.00. Guaranteed. 
Harrit, Box 495HR, Great Neck, N.Y. 11022. 

SCANNERS, CRYSTALS at low Wholesale 
Prices! Wholesale to Everybody! Prompt Serv-
ice! Send stamped envelope! Aifords, Box 339-
Al, Middlesex, N.C. 27557. 

THE MOR-GAIN HD DIPOLES are the most ad-
vanced, highest performance multi-band HF 
dipole antennas available. Patented design pro-
vides length one-half of conventional dipoles. 
50 ohm feed on all bands, no tuner or begun re-
quired. Can be installed as Inverted VEE. 
Thousands in use worldwide. 22 models avail-
able Including two models engineered for op. 
timum performance for the novice bands. The 
Mor-Gain HD dipoles NIT series are the only 
commercial antennas specifically designed to 
meet the operational requirements of the novice 
license. Our 1-year warranty Is backed by nearly 
20 years of HD dipole production experience. 
Write or call today for our 5-page brochure. (913) 
682-3142. Mor-Gain, P.O. Box 329N, Leaven-
worth, KS 66048. 

MOBILE IGNITION SHIELDING provides more 
range, no noise. Literature. Estes Engineering, 
930 Marine Drive, Port Angeles, Wash. 98362. 

OSL's — No stock designsi Your art or ours; 
photos; originals. 513c for samples, details 
(refundable). Certified Communications, 4138 S. 
Ferris, Fremont, MI 49412. 

OSLs & RUBBER STAMPS — All Top Quality 
Merchandise! OSLs: Glossy Inks and Cardstock. 
Rubber Stamps: Report Forms, Call Letter, 
Address. Card Samples and Stamp Information 
504. Ebbed Graphics 5H, Box 70, Westerville, 
Ohio 43081. 

OSLs SECOND TO NONE. Same day service. 
Samples 50 cents. Include your call for free 
decal. Ray, K7HLR, Box 331, Clearfield, UT 
84015. 

MAGAZINE SAMPLES! For a free list of over 135 
magazines offering a sample copy, send a 
stamped, addressed envelope to: Publishers Ex-
change, P.O. Box 1368, Dept. 26A, Plainfield, NJ 
07061. 

OSls with class! Unbeatable quality,*reason-
able price. Samples: 50: refundable. OSLs Un-
limited, 1472 SW 13th Street, Boca Raton, FL 
33432. 

STOP LOOKING for a good deal on amateur 
radio equipment — you've found it here — at 
your amateur radio headquarters in the heart of 
the Midwest. Now more than ever where you buy 
Is as important as what you buy! We are factory. 
authoriz ed dealers for Kenwood, Drake, Yaesu, 
Collins, Wilson, Tan-Tac, Atlas, ICOM, DenTron, 
MFJ, Tempo, Regency, Hy-Gain, Mosley, Alpha, 
Cushcraft, Swan and many more. Write or call us 
today for our low quote and try our personal and 
friendly Hoosier service. HOOSIER ELECTRON-
ICS, P.O. Box 2001, Terre Haute, indiana 47802. 
(812) 238-1456. 

ELECTRONIC BARGAINS, CLOSEOUTS, SUR. 
PLUSI Parts, equipment, stereo, industrial, 
educational. Amazing values! Fascinating items 
unavailable in stores or catalogs anywhere. 
Unusual FREE catalog. ETC0-659, Box 762, 
Plattsburgh, N.Y. 12901. 

COMING EVENTS 
YL ANNIVERSARY PARTY: CW: Starts October 
15 at 1800 UTC and ends on October 16 at 1800 
UTC. Phone: Starts on November 5 at 1800 UTC 
and ends on November 6 at 1800 UTC. More Info 
or logs: lone O'Donnell, WA2DMK, Newcomb, 
NY 12852, 

MASSACHUSETTS: 19.79 Repeater Association 
of Malden, Massachusetts first annual flea 
market on October 19 at the Beachmont VFW 
Post, 150 Bennington St., Revere, Massachu-
setts. Admission: $1.00. Talk-in on 19-79 and .52. 
More Info: P.O. Box 221, Malden, MA 02148. 
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THE CEDAR VALLEY AMATEUR RADIO CLUB'S 
annual hamfest is Sunday, October 5, in Cedar 
Rapids, Hawkeye Downs Exhibition Hall. Tech-
nical talks, Large Flea Market, Manufacturers 
and Dealers welcome. Talk-in on 146.16-.76, .52, 
223.34-.94 MHz. Advance tickets $2, $3 at the 
door. Write CVARC Hamfest, Box 994, Cedar 
Rapids, Iowa 52406. 

TEXAS: Houston Com-Vention 80 on October 3-5 
at the Marriott Brookhollow Hotel, Houston. 
ARRL sanctioned with at least 40 commercial 
exhibitors, tech sessions, DX and contests. 
Hosted by the Texas DX Society. Banquet 
speaker: Roy Neal, K6DUE, science editor for 
NBC news. Special hotel rate set up. For more 
Info: HHC, P.O. Box 79252, Houston, TX 77024. 

INDIANA: Marshall County A.R.C.'s Plymouth 
Indiana Swap and Shop on October 12 at the 
National Guard Armory in the west part of 
Plymouth. Tickets: $2.00 advanced and $2.50 at 
door. More Info: P.O. Box 151, Plymouth, IN 
46563. 

NEW JERSEY: Greater Delaware Valley Hamfest 
on October 19, 8:00 AM - 5 PM at the Nashville 
East Cotillion Ballroom. Rt. 73, Pennsauken, NJ. 
Outdoor flea market, indoor exhibits, door 
prizes hourly, seminars, food, YL-XYL activities, 
table spaces. Advanced tickets $2.00 S.A.S.E. At 
gate: $2.50 YLJXYL free. Talk-in on 146.19-.79 
and 146.58 simplex. Tickets, info., or table reser-
vations: Greater Delaware Valley Hamfest, 15 E. 
Camden Ave., Moorestown, NJ 08057. (609) 
234-3928. 

LOUISIANA: The New Orleans Hamfest-
Computerf est (AMACOM '80) on October 11-12 
at the Airport Hilton Inn in Kenner Louisiana_ 
Sponsored by the Jefferson A.R.C. Forums, 
demonstrations, large flea market, commercial 
exhibits and more. More info: AMACOM '80, 
P.O. Box 73665, Metairie, Louisiana 70033. 

NEW YORK: Radio Amateurs of Greater Syra-
cuse Hamfest on October 4 at the New York 
State Fairgrounds, Syracuse. Commercial exhib-
its, door prizes, and more. For more info: 
R.A.G.S., P.O. Box 88, Liverpool, NY 13088. 

VIRGINIA: ARRL Virginia State Convention and 
Hamfest on October 4 and 5 at the Virginia 
Beach, Virginia Arts and Conference Center. 
AFIRL, traffic, DX, technical forums, XYL free 
bingo and lounge. Admission $3.50. Advance 
ticket drawing. Tickets and info: T.R.C., P.O. Box 
7101, Portsmouth, VA 23707. S.A.S.E. 

PENNSYLVANIA: Pack Rats fourth annual Mid-
Atlantic States VHF Conference on October 4 at 
the Warrington, Pennsylvania. Advanced regi-
stration: $3.00, $4.00 at the door. Includes 
admission to Hamarama 80 flea market at Bucks 
County Drive-in, Rt. 611, Warrington. Flea 
Market alone Is $2.00. Tailgating: $2.00 per 
space. Talk-in W3CCX on 52. Info for both 
events: Ron Whitsel, WA3AXV, P.O. Box 353. 
Southampton, Pennsylvania 18966. (215) 
355-5730. 

TEXAS: El Paso Hamfest on October 11 and 12 
at the Missle Inn, 9487 Dyer St., (U.S. 54) Talk-in 
on 146.28-.88. Seminars, swap tables, door 
prizes, and more. Write El Paso Hamfest, P.O. 
Box 4573, El Paso, TX 79914 or call Mary Ann or 
Roy Gould, (915) 751-7638. 

NEW ZEALAND: New Zealand Association of 
Radio Transmitters Inc. VK/ZL Oceania DX con-
test 1980 from 1000 GMT Saturday, October 4 to 
1000 GMT Sunday, October 5 Phone. 1000 GMT 
Saturay, October 11 to 1000 GMT Sunday, Octo-
ber 12 CW. 

JAMBOREE-ON-THE-AIR: Starts: 001 UTC Octo-
ber 18 Ends: 2400 UTC October 19. Sponsored 
by the World Scout Bureau. Not a contest, just 
an opportunity for all kids to talk about scout-
ing. No logs required. Certificates available from 
W2GND,  Harchar, 216 Maxwell Ave., Hights-
town, NJ 08520. Frogs. Phone: 3940, 7290, 
14.290, 21.360, 28.990. 50.500; CW: 3590, 7030, 
14.070, 21.040, 28.190, 50.050; Novice: 3750, 
7125, 21.140. All SSTV, RTTY frequencies. 

NEW YORK: ARP L Hudson Division convention 
on November 7-9 at Pines Resort Hotel in South 
Fallsburg, New York. Exhibits, door prizes and 
much more. More Info: Randy Gutentag, 
WA2RMZ, 86 Balch Ave., Piscataway, NJ 08854. 

CODE got you stumped? 
RELAX and worry not! Learn interna-
tional Morse Code the EASY, Rus 
Farnsworth way. No books, no gim-
micks, just listen & learn. Using the 
word method, based on modern psy-
chological techniques, you can zoom 
past 13 w.p.m. in less than half the 
time! Available in cassettes @ $10.95 
and LP records at $9.95 - you get  6 
over two hours of instruction! 

EPSILON RECORDS 
P.O. Box 626 

San Jacinto, CA 92383 

ISP??? 

Want to know 
more about our 
Instructors' 
Support 
Program? 

Can or write 

Ha m Radio 
~ ills/sissy Giwigs 

Greenville, NH 03048 
1-800-258-5353 

COAXIAL CABLE 

32c11 t. 
25cIft. 
25c/ft. 
10e/ft. 

30c/ft. 
18c/ft. 
20c/ft. 
80/f t. 
8c/ft. 

SEND FOR FREE CATALOG 
MIL SPECS - POLYETHYLENE 
RG213 noncontaminetIng 
RG8U 95% shield 
RGI I A/U 75 ohms 
RGB2A/U 93 ohms 

LOW LOSS FOAM 
RG8U 97% shield. white 
RG8U 80% shield 
R011U 
RG58U 
RG59U 100% loll shield 

ROTOR CABLE 

32c/ft. 
25$/f t. 
25$/f t. 
104/ ft. 

30c/1 t. 
18e/ft. 
20c/ft. 
8c/ft. 
8c/ft. 

17$/ft.  2-18ge 13-22ga  17clft. 
- shipping $3 first 100 ft., SI ea. addl. 100 ft. 

CONNECTORS 
PL-259  10/35.49  SO-239  10/95.49 ea. 
PL-258 (barrel)  89c ea.  Elbow  51.59 u. 
UG-175 or 176  UHF T (M358)  $2.39 
Reducer  10/51.59  - shipping 30e/pke. 

NENIAL 
ELECTRONICS  =•, 

Dept. RH 
5685 S.W. 8001ST. 
emu, FL 33143 

TEL: (395) 661.5534 

208 NOTCH/CW FILTER 515 
214 ELECTREI MIKE FOR 234 
216PC MIKE WITH PLUG. COILED COPO 
217 500 HZ FILTER 545/546 
218 1.8 KAZ FILTER 545/546 
219 250 HZ FILTER 545/545 
234 SPEECH PROCESSOR 
243 REMOTE VFO 545/546 
247 ANTENNA TUNER 
248 NOISE BLANKER 545/546 
249 NOISE BLANKER 540/544 
276 CRYSTAL CALIBRATOR, 577 
277 ANTENNA TUNER/SWR BRIDGE 
282 250 HZ FILTER 580 
283 REMOIE VFO 580 
285 SOD HZ FILTER 580 
289 NOISE BLANKER 583 
645 ULTRAMATIC KEYER ALL MODELS 
670 KEYER CENTURY 21 

TEMPO 
S-1 T H. T. WITH TOUCH-TONE 2M 
S-5T H.  WITH TOUCH-TONE I/5W 2M 
S-2T KT WITH TOUCH-TONE 220 MHZ 
TS-CC CARRY CASE ALL MODELS 
TS-HA HELICAL ANTENNA 2M 
TS-HA2 HELICAL ANTENNA 220 MHZ 
HENRY 1 005 LINEAR AMPLIFIER 
HENRY 20D5 LINEAR AMPLIFIER 

SLEP 
MAIL-ORDER SPECIALS 

TEN-TEC 
515 ARGONAUT, 5W SSB/CW TRANSCEIVER  $379.00 
546 01.441-0 DIGITAL SERIES C. NEW MODEL  $1.045,30 
570 CENTURY 21. 70W CW TRANSCEIVER  $310.00 
580 DELTA, 9 BAND. NEW MODEL  8745,00 
444 HERCULES, 1 KW LINEAR AMPLIFIER W/PS  $1.395.00 
210 POWER SUPPLY ARGONAUT  $32.00 
255 POWER SUPPLY, DELUXE. ALL TRANSCEIVERS  $149.00 
280 POWER SUPPLY, ALL TRANSCEIVERS  $135.00 

$37.00 
$34.50 
$32.00 
$49.00 
$49 CO 
845.00 
$112 CO 
6159 00 
553 00 
544.00 
$28.00 
926 00 
$80.00 
345 00 
159 00 
442.00 
337 00 
980 00 
$32.00 

5258.00 
$359.00 
$359.00 
$15.00 
59.00 
$9.00 

$675.00 
$925.00 

Order by mall or phone, Bill Slep, 704-524-751S. We 
pay shipping to 50 stales, APO, FPO - Master 
Charge, Visa or checks accepted. Save money by 
ordering today at these low discount prices. 

S L R lrf.  1...le CIret 0IVI CE3 eaki-7 lCCf 
L 

P.O. BOX 100, HIGHWAY 441, DEPT. HI-l-8 
OTTO, NORTH CAROLINA 28763 

upgrade 
Your CW 
Easily  
ClArCING 

Model D70 
MORSE TUTOR 
• Produces random Eve character groups: 
all letters, all figures, or mixed. 
• Calibrated variable speed (6K to 37 words 
per minutel and variable delay (up to 3 
seconds) between letters for optimen 
learning efficiency. 
• Internal loudspeaker, plus persnnal ear-
piece lor private listening. And pocket 
size. 
• Battery operated therefore always ready 
for use. Current drain is very low for 
long battery life. 
• Eleven IC, CMOS circuit for long inter-
nal battery life. 
• Built-in lone oscillator lor sending prac-
tice (key required. 

$159. 95 Including Preeeld 
Snipping & 

Full Insurance 
Dealer Inquiries Invited 

Made n Effeliad • 90 Div Warranty 
Vora Masterch me Accepted 

IE return.* Irnpcuters of DATONG FL•Va/ 

Technical DedIcated 

Products recellance 
Corp. 

Box 62 
Birmingham, Michigan 48012 
Telephone 3131044-5698 

More details? Ad Check page 78.  October 1980  ERH  71 



FRH LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Arizona 

POWER COMMUNICATIONS CORP. 
6012 N. 27th AVENUE 
PHOENIX, AZ 85017 
602-242-6030 or 242-8990 
Arizona's #1 "Ham" Store, Ken-
wood, Yaesu, Icom, and more. 

California 

JUN'S ELECTRONICS 
11656 W. PICO BLVD. 
LOS ANGELES, CA 90064 
213-477-1824 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
— Parts at Cost — Full Service. 

SHAVER RADIO, INC. 
1378 S. BASCOM AVE. 
SAN JOSE, CA 95128 
408-998-1103 
Atlas, Kenwood, Yaesu, KDK, Icom, 
Tempo, Wilson, Ten-Tec, VHF 
Engineering. 

TELE-COM 
15460 UNION AVENUE 
SAN JOSE, CA 95124 
408-377-4479 

Connecticut 

HATRY ELECTRONICS 
500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 
Connecticut's Oldest Ham 
Radio Dealer. 

THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 06111 
203-667-0811 
Authorized dealer for Kenwood, 
Yaesu, Drake, loom, etc. - CALL US. 

Delaware 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
loom, Ten-Tec, Swan, DenTron, 
Tempo, Azden, Yaesu and more. 
One mile off 1-95, no sales tax. 

Florida 

AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's Only Full Service 
Amateur Radio Store 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 
The Place For Great Dependable 
Names in Ham Radio 

RAY'S AMATEUR RADIO 
1590 US HWY. 19 SOUTH 
CLEARWATER, FL 33516 
813-535-1416 
Sales and Service. Your Complete 
Amateur Radio Store. 

SUNRISE AMATEUR RADIO 
1351 STATE RD. 84 
FT. LAUDERDALE, FL 33315 
(305) 761-7676 
"Best Prices in Country. 
Try Us — We'll prove it." 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60630 
312-631-5181 
Outside Illinois 800-621-5802 
Hours 9:30-5:30 Mon., Tues., Wed., 
Fri.; 9:30-9:00 Thurs.; 9:00-3:00 Sat. 

KLAUS RADIO, INC. 
8400 NO. PIONEER PARKWAY 
PEORIA, IL 61614 
309-691-4840 
Let Us Quote Your Amateur Needs. 

Kansas 

ASSOCIATED RADIO COMM 
8012 CONSER 
OVERLAND PARK, KS 66204 
913-381-5900 
America's No. 1 Real Amateur Radio 
Store. Trade - Sell - Buy. 

Maryland 

THE COMM CENTER, INC. 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
800-638-4486 
Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan 
& Apple Computers. 

Massachusetts 

TEL-COM, INC. 
675 GREAT RD., RT. 119 
LITTLETON, MA 01460 
617486-3040 
The Ham Store of New England 
You Can Rely On. 

Minnesota 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 
Midwest's Fastest Growing Ham 
Store. Where Service Counts. 

New Hampshire 

EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
Icom, DenTron, Yaesu, Drake. 
We service what we sell. 

New Jersey 

RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, Ni 08873 
201-4694599 
New Jersey's Fastest 
Growing Ham Store. 
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ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256-8555 
Drake, Swan, DenTron, Cushcraft, 
Hy-Gain, Hustler, Larsen and more. 

WITTIE ELECTRONICS 
384 LAKEVIEW AVE. 
CLIFTON, NJ 07011 
201-772-2222 
Same location for 62 years. 
Full-line authorized Drake dealer. 

New Mexico 

PECOS VALLEY AMATEUR 
RADIO SUPPLY 

112 WEST FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 
Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avanti and more at low, 
low prices. Cali for quote, 

New York 

BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 
New York City's Largest Full Service 
Ham and Commercial Radio Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
212-599-2630 
Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, Hy-Gain, 
Mosley in stock. 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA"e" 
since 1925. 
Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
800-448-7914 
315-337-2622  NY 
315-337-0203 I Res. 
New & Used Ham Equipment. See 
Warren K2IXN or Bob WA2MSH 

Ohio 

UNIVERSAL AMATEUR RADIO, INC. 
1280 AIDA DRIVE 
COLUMBUS (REYNOLDSBURG) 
OH 43068 

614-866-4267 
Complete Amateur Radio Sales and 
Service. All major brands - spacious 
store - near 1-270. 

Pennsylvania 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 
More Than 30 Years. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 
ICOM, Bird, Cushcraft, CDE, 
Ham-Keys, VHF Engineering, 
Antenna Specialists. 

SPECIALTY COMMUNICATIONS 
2523 PEACH STREET 
ERIE, PA 16502 
814-455-7674 
Service, Parts, & Experience 
For Your Atlas Radio. 

Dealers: 
You should be 
here too! Contact 
HORIZONS today 
for complete details. 

TRL  800-258-5353 FREE 

by ALUMA 

HIGHEST QUALITY 
ALUMINUM & STEEL 

60 F . Aluminum. 
edenk Up 
Model T-60H 

* TELESCOPING 
(CRANK UP) 

* GUYED (STACK-UP) 

* TILT-OVER MODELS 

43' Steel 
Crank-Up 
Mulet Sli0-40 

Easy to install. Low Prices. 
Crank-ups to 100 ft. 

EXCELLENT FOR 
HAM COMMUNKATIONS 

SPECIAL 
Four Section SO Ft, 

Van Mounted Crank-Up 
Aluma Tower 

Over 36 types aTuminum 
and steel towers made— 
specials designed and 
made—write tor details 

ALUMA TO WER CO. 
Box 2806 I4H 

VERO BEACH, FLA, 32960 
PHONE (3051 567-3423 
TELEX 00-3405 

D 
D 
D 

fl 

RADIOKIT 
Is Back 

Operating under new management for all 
your radio parts needs: 

Amphenol connectors 
B&W doits and switches 
Chassis and enclosures 
Coaxial switches 
Jackson dials and drives 
J.VV, Miller parts 
Knobs and shaft couplers 
Millen components 
Padders and variable capacitors 
Resistors, capacitors, inductors 
Roller inductors and dials 
Semiconductors 
Toroids, cores and beads 
Wire and cable 

KITS: Split-Band Speech Processor 
(hr. 9/79). 40-Meter Transceiver (hr, 
4/80), RF Noise Bridge (hr. 2/77), IARU 
Px and Tx (OST. 4/78 & 12/78), W1JR 
Broadband Balte (hr, 9/78). 
Memory Accu•Keyer (hi, 4/79). and 
many more. 

NEW SEPTEMBER CATALOG 
Send 25 cents 

Box 411HH, Greenville, NH 03048 
(603) 878-1033 
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OCTOBER SPECIALS 

TEN TEC 
580  Delta All SoNd State 11-Bands   S769 
546  Omni/C Series   $999 
280  Standard Power Supply   S139 
255  Deluxe Power supply pi/speaker   S149 
570  Century 21 CW Transceiver   $319 

HY-GAIN 
TH6DX X  6-EL Tribander   $229 
18141  Hytower Vertical   $279 
18AVT/W8 80-10 Mtr. Vertical   S 85 
HG37SS  37-Ft. Crankup Tower   5529 
HG52SS  521L Crackup Tower   $839 
HG50MT2  50-Ft Crackup Tower   $659 

CUSHCRAFT 
A3  New 3-El. Triban der   $175 
ATB34  4 El. Tribander   $219 
ATV5  8010 Mtr. Vertical   S 85 
32.19  2 mtr. "Boomer"   S 75 
2148  2 mu. Jr. Boomer   S 59 
214F B  2 mtr. FM Ja. Boomer   S 59 
ARX2  Ringo Ranger   S 34 

Oscar Antennas and 10-15-20 meter Monobanders 
In stock — Call! 

MINI PRODUCTS 
HD 1  Miniquad   $139 

HUSTLER 
48TV  40-10 mtr. Vertical   S 79 
5BTV  80-10 mtr. Vertical   S 99 

HF Mobile and 2 meter Mobile Antennas 
In Stock — Call! 

K LM ANTENNAS AND AMPLIFIERS 
KT344  4-El. Tribander   S319 
KT34XA  611. Tribander   5479 
PA2-256  2 mtr. 2 w. in — 25 w. out   S 89 
PA15-80B1 2-mtr. 5-15 w. in — 80 w. out   S149 
PA15-160131.2.mtr. 5-15w. in — 160w. our   $220 
Other KLM Antennas and Amplifiers in stock — Call! 

ROTORS 
CUE HAM IV   $159 
CUE T2X  S229 
Alliance H073   S 99 
Hygain NOR 300   S399 

M FJ 
982  3KW Tuner with Switch   S179 
484  Grandmaster Memory Kept   S129 
CWF-213X  CW Filter   S 29 
101  24 Hour Clock   S 29 

HENCHEH PADDLES 
Black Finish   S 39 
Deluxe Chrome Finish   S 49 

B & W COAX SWITCHES AND ANTENNAS 
376  Single Pole 5 Position w/ground   S 19 
593  Single Pole 3 position   S 17 
595  Single Pole 6 position   S 20 
370-11  80-10 nib.. Dipole (Assembled)   S 59 
370-13  40-10 mtr. Dipole (Assembled)   S 54 

ROHN TOWERS 
25G $38.50  45G S83.60 
FK2548  48-It. 25G Foldover Tower   S679 
FK2558  581 t. 25G Foldover Tower   $759 
F K4548  48-Ft. 45G Foldover Tower   S949 
FK4558  58-Ft. 45G Foldover Tower   $1049 
fiD8X40  40-Ft. Sell Supporter (18 sq. ft)   $259 
HDBX48  481t. Self Supporter 18 sq. It)   S319 
H BX56  56-Ft. Self Supporter 10 sq. ft)   5339 
Freight paid on all foldover towers — add 10% west of 
Rocky Mountain States. 

GALVANIZED STEEL TOWER HARDWARE 
3/16" EHS Guywire  $11/100 ft. $99/1009 ft. 
1/4" EHS Guywire  $14/100 ft. S12911009 It. 
5/32"  1  s 7 Aircraft Cable  $10/100 
3/16" CCM cable clamps (3/16" or 5/32" cable) . ...$0.30 
1/4 CCM cable clamps (1/4 cable)  $0.40 
1/4 TH Thimble (fits all sizes)  SO  25 
3/8 EE (3/8" Eye A eye turnbuckle)  $5.50 
3/8 EJ (3/8" Eye & jaw turnbuckle)  $6  00 
1/2 EE (1/2" Eye & eye turnbuckle)  $8.50 
1/2 EJ (1/2" Eye & jaw turnbuckle)  S9  00 
6" dia_ 4-ft, long earth screw anchor  $11.50 
2" dia_ 10-ft long heavy duty mast  S35.00 
5000 Guy insulator 15/32" or 3/16" cable)  SO  85 
502 Guy insulator (1/4" cable) SI  80 

WIRE AND CABLE 
FIG213/U Milspec RGBIU 
8 Cond. Standard Rotor Cable 
8 Cond. Heavy Duty Rotor Cable 

S  29/ft. 
S  18/fL 
  .36/ft. 

TE XC011/1 
A DIVISION OF TE XAS COMMUNICATIONS PRODUCTS 

1108 Summit Ave., Suite 4 
Plano, Texas 75074 

Mon Fr, 9 am — 6 ern. Sat 9 a.m. — 1 p.m 

TELEPHONE: 1214) 423-2376 
PRICES SUFLIECT TO CHANGE WITI•OuT NOT ICI 

DX 
FORECASTER 

Last-minute 
forecast 
October is likely to be a rather placid 
month, except for perhaps the 4th, 
5th, and 6th, when solar eruptions 
may create an unsettled-to-active 
geomagnetic field and an ionospheric 
disturbance that could be accom-
panied by unusual atmospheric ef-
fects — along with freak radio propa-
gation conditions. A disturbance of 
somewhat lesser magnitude may oc-
cur between the 24th and 28th, when 
radio propagation is likely to be upset 
for a day or two. Full moon and peri-
gee occur on the 23rd. 

Band-by-band 
conditions 
Six and ten meters are likely to pro-
vide some excellent openings on sev-
eral days during the month, when 
MUFs climb above 50 MHz. Look for 
strong signals during the afternoon 
and evening hours, particularly to 
South and Central America, and 
even into South Africa from the East 
Coast. West Coasters should stay 
alert for openings into the South 
Pacific at such times. Ten should pro-
vide some excellent long-haul DX, as 
well as many short-skip opportunities. 

Fifteen and twenty meters will be 
jumping with signals most of the day 
and early evening as MUFs rise above 
21 MHz shortly after sunrise until long 
after sunset between the U.S. and 
most areas of the world. Expect 
strong openings on most days for 
north-south propagation, and moder-
ate to strong signals on east-west 
propagation. In particular, twenty will 

open sooner and stay open longer, 
with early-morning and late-after-
noon signal peaks. Fifteen will not 
provide the 24-hour possibilities of 
twenty, but will excel at signal-to-
noise ratio. Both bands will exhibit 
strong short-skip signals during day-
light and early evening hours. 

Forty and eighty meters once again 
become prime DX bands as summer 
static fades into oblivion. You will 
hear signals on forty around the 
clock, but the DX propagation begins 
at about sunset and lasts throughout 
the night. Look eastward after sunset, 
and westward before sunrise. Very 
strong north-south propagation be-
tween the U.S. and Africa, Central 
and South America, and even Pacific 
locations can occur on many days of 
the month. On eighty, the band 
opens somewhat later, with signals 
peaking after midnight on the trans-
equatorial paths. Short-skip commu-
nications will prevail on both bands 
during the afternoon and early eve-
ning hours. 

One-sixty meters — Welcome the top 
band back once more, as hours of 
darkness and sunrise provide some 
fine openings. You may expect slight 
problems from QRN, but many days 
of the month are likely to provide 
superb opportunities to work DX and 
short-skip stations. 
As always, keep tuned to WWV at 

18 after the hour for last-minute prop-
agation information. Watch trends in 
the A values and solar flux index to 
see whether the bands are improving 
or deteriorating. Remember: high 
solar flux and low K and A numbers 
mean good DX propagation is likely. 

HRH 
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Like the Royal Gorge bridge at Canon City— 
the world's highest, suspended 1053 feet 
above the Arkansas River—an ALPHA hf 
linear amplifier is in a class by itself. 
Whatever's "next best" isn't even close! 

A "next best" amplifier CAN'T give yqu No 
Tune Up convenience with maximum legal 
power in all Modes. ONLY ALPHA 374A 
AND ALPHA 78 CAN. 

"Next best" can't deliver full CW break-in 
capability AND maximum legal power in all 
modes. either. ONLY ALPHA 77Di AND 
ALPHA 78 CAN. 

Nor will "next best" provide you the protection 
of a IWO YEAR (limited) FACTORY, 
WARRANTY for amateur service, or an 
unequivocal "key-down-no-time-II/nit" full 
kilowatt power rating. You'd probably have 
to settle for 90 days and an ambiguous 
reference to. "continuous duty". BUT YOU 
„ GET THAT WARRANTY AND RATING WITH 
EVERY ALPHA! 

IF NEXT BEST ISN'T GOOD 
ENOUGH FOR YOU, 
ALPHA IS THE ANSWER. 

• >,••-e, 

re..t  ti  ,e 

k e)l ei e  

RF TECHNICIANS AND ENGINEERS! 
ETO offers an exceptional opportunity to work on exciting 
new projects while enjoying life in "the garden spot of the 

Rockies.- We need a few seif-starters with proven ability and 
hands-on rf/hf power experience to develop and produce new 
equipment for existing medical, communications, and industrial/. 

scientific applications. Please send resume. 
EHRHORN TECHNOLOGICAL 
•  OPERATIONS, INC. 

P.O. BOX 708, CANON CITY, CO 61212 
• (303) 275-1613 

• ;'-'7 

More details? Ad Check page 78. October 1980 FRH 77 



TRICK or TREATS 

AD CHECK 
. .. for literature, in a hurry - we'll 
rush your name to the companies 
whose names you check. 

Place your check mark in the space between 
name and number. Example: HRH  V  150. 

Aluma  589 

ARRL _ 780 

AR Tech.  687 

Anteck  733 

Barry • 

Bencher _  629 

BilaI _ 817 

Butternut • 

Curtis Electro 034 

DenTron 
Radio _  259 

Digitrex _  823 

E. T. O. • 

Erickson • 

Grove _  848 

Hal  057 

HRB  150 

Horizons • 

Heath _  060 

Hy-Galnl 
Telex _ 693 

loom • 

Kantronics 

Kenwood 

MFJ _  082 

Madison  431 

Microcraft _  774 

Microwave 
Filter _  637 

Marway _  859 

Nemal Elect. ' 

Palomar Eng. 

Panasonic _  683 

Callbook _  100 

Constructor • 

Radiokit _  801 

Radio Warehouse • 

Radio World • 

S-F A. R. S. _ 640 

Shure _  771 

Slop _ 232 

Tab Books _  858 

Telex Comm. _  693 

Ten-Tec ' 

Texas Towers • 

Van Gorden _  737 

VoCom _ 857 

Wilson Sys. _ 787 

• Please contact this advertiser directly. 

Limit 15 Inquirle$ Per  request. 

OCTOBER 1980 

Please use before November 30, 1930 

Tear off and mail to 
HAM RADIO HORIZONS - "Ad Check" 
Greenville, N. H. 03048 

NAME   

CALL   

STREET   

CITY   

STATE  ZIP   

ALPHA 76, 374, 78 in Stock   Call 
Cushcraft "boomer"   69.95 
OMNI-J2 Meter Antenna   39.95 
Bird 43 and slugs, UPSpald in USA stock 
Microwave Modules, Less 10% off list 

stock 
Telrex TB5EM, in stock   425.00 
Telrex TB6EM   540.00 
Complete Line Monobanders.... stock 
New Telrex TB5ES, 2KW 
Pep version   315.00 

Robot 800 Keyboard   699.00 
Bencher Paddles, Standard .... 39.95 
Bencher Paddles, Chrome   49.95 
Vibroplex Paddles and bugs   stock 
Lunar 6M-2M-220 in-line Preamps stock 
Jane! OSA-5   41.95 
HAM-X Talltwister Rotor   239.00 
HAM-4 Rotor   169.00 
Cetron or GE 5728   34.00/ea 
GE, AMPEREX, Raytheon 61468 . 9.95 
Motorola HEP170   0.29 
Mallory 2.5A/1000 PIV Epoxy diode 0.19 
Sprague 100MFD/450VDC Cap   2.00 
Aerovox 1000PF/500VFeedthruCap1.95 
Adel Nibbling Tool   8.45 
Technical books: Ameco, AR RL, Sams, 
TAB, Rider, Radio Pub., Callbook, 
Cowan, WRTVH, etc   Call 

New Belden 9405 (2816)(608) 8 wire 
Rotor cable, heavy duty for 
long runs   0.38/ft 

8448 8 wire Rotor Cable   0.24/ft 
9888 Double Shield RG8 Foam  0.56/ft 
8214 RG8 Foam   0.32/ft 
8237 RG8 Regular   0.28/ft 
8267 RG213   0.36/ft 
9251 RG8 A/U   0.42/ft 
Belden 88000 14GA 
Stranded Antenna wire   0.10/ft. 

Amphenol Silverplate PL259 (831SP) 
1.00 

Belden Micro RG-8U 52 OHM, KW 
0.19/ft. 

Need a schematic? 
We've got'em - $2.00 

ICOM IC 2A HANDHELD 
WiTTP, battery pack, Rubber Duck 
and charger $229.00 

Looking for antique parts? 
Write specific need to W5GJ. 

THIS MONTH'S SPECIALS: 

New IC720, AC - Call 
New ICOM, IC251A - 2M $599.00 
IC551D - 6M-100W $599.00 

IC551 $399.00 

Kenwood TS-180S/DFC - SSB 
Call for quote 

Bearcat 250,220   299.00 
Bearcat 300   399.00 

MASTER CHARGE • VISA 

All prices fob Houston except where 
Indicated. Prices subject to change 
without notice, all items guaranteed. 
Some Items subject prior sale. Texas 
residents add 6% tax. Please add 
postage estimate. $1.00 minimum. 

o 
r"-- N 

1 
Electronics Supply, Inc. 
1508 McKinney • Houston, Texas 77010 

713/658-0268 

AD INDEX 
Ajume Tower Company  73 

American Radio Relay League  67 

A R Technical Products  71 

Anteck, Inc.  80 

Barry Electronics  41 

Bancher, Inc,  48, 80 

Baal Company  BO 

Butternut Electronics  51 

Curtis Electro Devices  61 

DenTron Radio Co., Inc.  1 

DIgl trek Electronics  80 

Ehrhorn Technological Operations  77 

Erickson Communications  31 

Grove Enterprises  56 

Hal Communications Corp.  4 

Ham Rad to's Bookstore  8, 40, 71, 79 

Ham Radio Horizons  7 

Heath Company  Cover iv 

Hy-GaINTelex Communications Corp.  33, 35. 37 

'corn America, Inc.  7 

Kantronlcs  55 

Trio-Kenwood Communications, Inc.  Cover III 

MFJ Enterprises  3 

Madison Electronics Supply  56,78 

MIcrocraft Corporation  80 

Microwave Filter, Inc.  79 

Nemal Elect ronlcs  71 

Palomar Engineers  31 

Panasonic  10 

Radio Amateur Calibook  61 

Radio á Electronics Constructor  80 

Radlokit  73 

Radio Warehouse  61 

Radio World  48 

S-F Amateur Radio Services  48 

Shure Brothers, Inc.  9 

Step Electronics Company  71 

Tab Books. Inc.  27 

Telex1Hy-Galn Communications Corp.  33, 35, 37 

Ten-Tec  Cover II 

Texas Towers/rexcom  74 

Van Gorden Engineering  41 

VoCorn  79 

Wilson Systems, Inc.  69 

Foreign Subscription Agents 
for Ham Radio HORIZONS 
Harn Raso Aualna 
E. Beall 

A'llote e L5en Neusledl 

HAM Rattle Revue, 
Siereohouse 
Brut sersesteenweg 416 
a 8218 Genl 
Belolurn 

Ham Rub 0 Canada 
Boe 41», Oodaflch 

Canada N1A 4C7 

Hun Perko Europe 
Soy eta 
5-19 '  UP1341,, da anny 
Saraden 

Hint Rodeo France 
SM Vas:Ironic 
20.5 a Are Pes Clarions 
F « CO Auxerre 
Frence 

Slam Ream Germany 
Karlin laataa 
Poetiacn 2454 
D.7850 Loaned, 
Weal Germany 

Nam Radio Holland 
MAL Ectronlcs 
Postbus 88 
MIL 2104 Delft 
Holland 

Mom Reel° Italy 
G. Vulp•il. 
RO. flos 37 
1.21063 Gentu 
I lily 

Harn Pad e Seri lzed and 
Karin Lieber 
Posilech 2454 
Cr-7850 Loenrach 
West Gemany 

Horn %CVO UK 
PO floe 113. Hurter 
middles« NA3 8145 
England 

Hound %Ole 
143 Greentsay 
Greensick., Jetuannesburo 
Republic of South Africa 
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HAMS - call for our 
free catalog PC-80 

DEALERS - join over 400 
dealers world-wide. Call 
us today for no-risk deal. 

HAMFEST MANAGERS - 
UNADILLA cooperates! 
Call us. 

US - TOLL-FREE 1-800-448-1666 
NY/Hawaii/Alaska/Canada - 
COLLECT  1-315-437-3953 
TVVX - 710-541-0493 

Ask for Hugh Gunnison, WA2ZOT, 
or Bonnie, or Emily. 

FULL POWER - QUALITY 

HAM ANTENNA ACCESSORIES 
at your dealer 

the Big Signal 
W2AU 
Balun 

Yk% 

LONDON: 
VICTORIA: 
CONCEPCION: 
BUENOS AIRES: 
COL ANAFIUAC: 
HELSINKI: 

For over 20 years, the choice 
of Hams, Armed Forces and 
Commercial Communications - world-wide. 

.0:910.71, »um  e 

5-Band 
Antenna 
Kit 

UNADII1A /REVCO Division Microwave Filter Co., Inc., E. Syracuse, 

ANTENNA BOOKS by Bill Orr, W6SAI 
ALL ABOUT CUBICAL QUAD ANTENNAS 
The cubical quad antenna is considered by many to be the best DX 
antenna because of its simple, lightweight design and high per-
formance. In Bill Orr's latest edition of this well known book, you'll find 
quad designs lor everything from the single element to the multi-
element monster quad, plus a new, higher gain expanded quad (X-0) 
design. There's a wealth of supplementary data on construction. 
feeding. tuning, and mounting quad antennas. It's the most com• 
prehensive single edition on the cubical quad available. 112 pages. 
©1977. 
C RP-CU  Sottbound $4.75 

THE RADIO AMATEUR ANTENNA HANDBOOK 
by William I. Orr, W6SAI and Stuart Cowan, W2LX 

If you are pondering what new antennas to put up, we recommend you 
read this very popular book. It contains lots of well illustrated construc-
tion projects for vertical, long wire, and HF/VHF beam antennas. But, 
you'll also gel information not usually found in antenna books. There is 
an honest judgment of antenna gain figures, information on the best 
and worst antenna locations and heights, a long look at the quad vs. 
the yagi antenna. infermation on baluns and how to use them, and 
some new information on the Increasingly popular Stoner and Delta 
Loop antennas. The text is based on proven data plus practical, on-the-
air experience. We don't expect you'll agree with everything Orr and 
Cowan have to say, but we are convinced that The Radio Amateur 
Antenna Handbook will make a valuable and often consulted addition to 
any Ham's library. 190 pages. ©1978. 
CRP-AH Sottbound $6.95 

BEAM ANTENNA HANDBOOK 
Here's recommended reading for anyone thinking about putting up a 
yagi beam this year. It answers a lot of commonly asked questions like: 
What is the best e:ement spacing? Can different yagi antennas be 
stacked without losing performance? Do monoband beams outperform 
tribanders? Lots of construction projects, diagrams, and photos make 
reading a pleasurable and informative experience. 198 pages. @1977. 
DAP-BA  Softbound $5.95 

Please add $1.00 to cover shipping and handling. 

HAM RADIO'S BOOKSTORE 
GREENVILLE, N. H. 03048 

NY 13057 

AMCOMM 01 804 1166 
Scalar 725 9677 
Telecom Trans Chile 25471 
Multi-Radio 773-1266 
Radiac 2-50-32-40 
Erikoismediat (90) 611258 

the Old reliable 
W2VS Traps 

-Lo-Pass Filter 2000W 
-Quad Parts 
-Baluns / Traps 
-Insulators 
-Wire & Cable 
-Connectors 

Handful of PO WER 
Ask about our 50 
and 100 watt 
amplifiers for 
use with 
low-power 
hand-held 
radios! 

Give your law-power 2-meter rig real punch by 
delivering a potent 25-watt signal with only two 
watts of drive (also available set up for 200 
milli-watts drive). Compact and convenient to 
mount VoCom's Model 2CO25 is ideal for car, 
boat, or anywhere you've got a 12 VDC source. 
At only $84.95 ($99.95 for 200 mW drive). it's 
the perfect companion for your Drake, En-
comm, Henry, loom, Kenwood, Motorola, Stan-
dard, Wilson, Yaesu or other 2-meter FM port-
able! 

• .2 or 2 watt nominal drive (specify) 
• 2 watt model delivers 15-20 watts with 
only one watt of drive 

• 10 MHz bandwidth for CAP or MARS 
• Meets all applicable FCC specifications 
• 200 mW drive model permits operating 
loom IC-2A or Yaesu FT-207R on their 
battery-saving low-power mode 

• Only $84.95 ($99.95 for 200 mV/ drive) 

Ainulable now horn your local arniceur radio dealer or order direct -

VoCon Box 219. Prospect Heights, IL 60070 
PRODUCTS CORPORATION  ex (312) 459-3680 

More details? Ad Check page 78. October 1980 Hei 79 



Digitrex Electronics 

the bo 
Ultimate 

meN  

Standard  S 42.95 
Chrome  5 52.95 
Gold plated $150.00 

• Full range of adjustment in 
tension and contact spacing. 

• Sell-adjusting nylon and steel 
needle bearings. 

• Gold plated solid silver contact 

IAMBIC . Poilnistshed lucite paddles. 
• Precision-machined, chrome 
plated brass frames. 

• Standard model has black. 
textured finish base; deluxe 
model is chrome plated. 

• Heavy steel base; non-skid feet. 

PADDLE 
WRITE FOR LITERATURE 

BenCHeR,InC. 
333 W. Lake Street, Dept. A 
Chicago, Illinois 60606 • (312) 263-1808 

At selected dealers or add $2.00 
handling. Quotation for overseas 
postage on request. 

Microcraft's New RTTY READER 
Decodes RTTY signals directly fro m your re-
ceiver's loudspeaker. • Ideal for SWLs, novices d, 
seasoned amateurs, • Completely solid state and 
self-contained. Compact size fits almost anywhere. 
No CRT or demodulator required  . . Nothing 
extra to buy! * Built-in active mark & space 
filters with tuning LEDs for 170, 425 & 850 Hz 
FSK. • Copies 60, 67, 75, & 100 WPM Baudot & 
100 WPM ASCII. • NOW you can tune in RTTY 
signals from amateurs, news sources & weather 
bulletins. The RTTY READER converts RTTY 

signals into alphanu meric symbols on an eight-character moving LED readout. Write 
for details or order factory direct. 
RTTY READER KIT, model RRK  $189.95 
RTTY READER wired and tested. model RRF   $269.95 
Send check or money order. Use your VISA or MasterCard. Add 15.00 shipping and 
handling for continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax. 

Weeireezait Corporation  Telephone: (414) 241-8144 
Post Office Box 513H R, Thiensville, Wisconsin 53092 

• 

ST
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L 

ND COIL HEATING — RESETTABLE TO EXACT FREOUENCT 

ANTECK, Inc. 
BOX 415, ROUTE 1 
HANSEN, IDAHO 83334 
PHONE (208) 423-4100 

MOBILE OPERATORS 
LOOKING FOR VALUE, HIGH PERFORMANCE, AND EASE OF OPERATION? 

The MT-1 MOBILE ANTENNA, GENERAL COVERAGE, 3.2 to 30 MHz. 750 
Watts C.W., 1500 P.E.P., CENTER LOADED, Tune to EXACT RESONANCE. 
NO COIL HEATING. 50 OHMS INPUT. FULL OUTPUT from SOLID STATE 
FINALS. BASE TUNED WITH LOGGING SCALE AND CORRELATION 
CHART for ease of resetting. Max. length 116 inches at 3.2 MHz, 92.5 inches at 30 
MHz. FITS ANY STD. MOUNT (3/8 X 24 THREAD.) Send for free brochure. 
MAX. DIA. OF COIL 1.125 INCH. 
Check with your LOCAL DEALER OR ORDER DIRECT  $129.95 PLUS UPS 
MT-1A HEAVY DUTY STAINLESS STEEL MARINE UNIT $179.95 PLUS UPS 

NO COILS TO CHANGE — POSITIVE TUNING LOCK — LESS THAN 1.5 VSWR 
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• 75 mV Sens'n,lv 

PA-19 Wide band Preamplifier 
.210 200 M e Bandwitith(.3d3 Faunal 
• 19 dB Gain! 
• 50 Ohms Input L Output bnpedence 
• Tiny PC Board SIxe(7/8 - • I -still 
• Absolutely No Tuning Re wired 

•  • Extremely Stable 
• Draws only 20MA912VOC 
• Great Way ta Increase Sensitivity 

only  of Receivers. CountiNs. ale. 
• Fully Assembled and Tested $8.95 

• SC Sktvamomasesno  • Instructions Provided. Full Warranty 

Portable 600 MHz  • 1,600 Stme Ramer 
Frequency Counter .1 K,„ n, lof u,  

•Aalwntsted and Tested 
'•4 i; 

• Full LilctItne Warranty 

•Sa• T•s"Vét •Us 
•BNC Who Antenna Ont 58 95 

EBB9.915 Dus, ont 
GO O. Omen tvocerna 

Digitrex Electronics 
441, Fernlee, Royal Oak 

Altehlgan 48073 313 1-9247 

Isotron Antennas 
THE ULTIMATE space savers... 

for 80 and 40 meters. 

Designed 
ans 

proved by 
WIDOEJA 

193 Meters 

41/2  ft. 
8 lbs. 
110 kHz 
500 coax 
$59.95  Price  149.95 

'Limits for 2:1 SWR; center frequency adjustable 
heron antennas need no radials or matching desees. Feed 
en 500 coax. For hideur or outdoor mounting. Excellent lof 
at amateur uses. 

BILAL COMPANY el 
(303)687-3219 

STAR ROUTE FLORISSANT, CO. 80818 

on 

Length 
Weight 
Bandwidth 
Feed 

Hear on 
T245 kHz 
al 

385 PM 
MDT 

40 Meters 

3 
4 Iba. 
250 kHz' 
5011 coax 



1 I KEN W OOD 
...pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COMPTON, CA 90220 

Hear there and everywhere. 

Easy tuning, digital display, professional quality 
R-1000 
The R-1000 is an amazingly easy-to-operate, 
high-performance, communications receiver, 
covering 200 kHz to 30 MHz in 30 bands. This 
PLL synthesized receiver features a digital fre-
quency display and analog dial, plus a quartz 
digital clock and timer. Its easy-single-knob tun-
ing and high sensitivity, selectivity, and stability 
make the R-1000 a favorite amongst Radio Ama-
teurs, shortwave listeners, engineers, maritime 
communicators, and others who demand high 
quality in a general-coverage communications 
receiver. 

R-1000 FEATURES: 

• Continuous frequency coverage from 200 kHz 
to 30 MHz 
Receives shortwave, medium-wave, and long-wave 
bands. 

• 30 bands, each 1 MHz wide 
Easy-lo-use band switch with large knob. 

• Five-digit frequency display and analog dial 
Accurate digital display with 1-k1-17 resolution and 
illuminated analog dial with precise gear dial 
mechanism. 

MATCHING ACCESSORIES 

• SP-100 external speaker 
• HS-5 deluxe headphones 

Other accessories 
not shown: 

• HS-4 headphones 
• DCK-1 easy-to-install 
modification kit for 
12-VDC operation 

• Built-in quartz digital clock with timer 
Precise 12-hour clock with AM and PM indicators. 
Timer turns on radio for scheduled listening. and 
even controls a recorder through remote terminal. 

• Up-conversion PLL, wideband RF circuits 
Provide exceptional performance and easy opera-
tion without the need lor bandspread. preselector. 
or antenna tuning. Excellent sensitivity, selectivity, 
and stability 

• Three IF filters for optimum AM, SSB, CW 
12-kHz and 6-kHz (adaptable to 6-kHz and 2.7. 
kHz) filters for AM wide and narrow. and 2.7-kHz 
filter for high-quality SSB (USB and LSB) and OW 
reception. 

• Communications-type noise blanker 
Eliminates ignition and other pulse-type noise. 
Superior to noise limiter 

• Step attenuator 
0-60 dB in 20-dB steps. Prevents overload. 

• Recording terminal 
For external tape recorder. 

• Tone control 
For desired audio response. 

• Built-In 4-Inch speaker 
For quality sound reproduction. 

• Dimmer switch 
Controls S-meter and other panel lights and digital-
display intensity. 

• Three antenna terminals 
Wire terminals for 200 kHz to 2 MHz and 2 MHz 
to 30 MHz, Coax (S0-239) terminal for 2 MHz 
to 30 MHz. 

• Selectable operating voltage 
AC voltage selector for 100, 120, 220 and 240 
VAC. Also adaptable to operate on 13.8 VDC. (With 
optional DCK-1 kit.) 

Ask your Authorized Kenwood Dealer about the easy-
to-operate R-1000 communications receiver, 

NOTE: Price, specifications subject to change with-
out notice and obligation. 

HC-10 Digital World Clock 
• Two 24-hour displays with quartz time 
base 
Right display • local (or UTC) hour, minute. 
second, day. Left display: month, date, world 
time in various cities, memory time (OSO 
starting time), and time difference (in hours 
from UTC) 

• Time in 10 cities around the world 
Plus two additional programmable time zones, 

• "TOMORROW" and "YESTERDAY" indi-
cators 

• Memorizes present time 
And recalls later, for logging purposes. 

• High accuracy 
±10 seconds/month 



Switch it... 
tune it... 
load it... 

measure it... 
send it...with 
Heathkit® 
amateur 
gear  - 

r 

No matter what you are doing to 
yiitir signal, Heath has the amateur 
gear to help you do it better and to 
save you money, tào. Heath is your one 
stop headquarters for accessories, antennas and 
complete, build-it-yourself rigs. And they're all 
backed by thé̀ more than 200 hams at Heath. 
Thé.néw Heathkit Catalog describes one of 

the most complete selections of ham gear any-
where. You'll also find the latest in home com-
puters, fine stereo components, color TV's, 
precision test instruments and innovative elec-
tronics for your home...all in easy-to-build, 
money-saving kits. 
It's one catalog you don't want to be without. 

Write for your free copy today or pick one up 
at your nearest Heath kit Electronic Center. 

SEND FOR FREE CATALOG 

e Low SWR and maximum 
...radiation are yours with the 
SA-2040 2 kW AnIenna',Iiiner. 

Measure power 'and SWR With • 
the HM-2141 Dual Meter VHF 
Watt-meter you build yourself. 

The easy-to-build 
Cantennaw Dummy Load 

reduces QRM during ‘, 
tune-up. 

Write to Heath Company, Dept. 348-704, 
Benton Harbor, MI 49022. In Canada, write 
Heath Co., 1480 Dundas Highway East, 
Mississauga, Ontario L4X 2R7. 

VISIT YOUR HEATHKIT STORE. 
In the U.S. and Canada, visit your nearby 
Heathkit Electronic Center where Heathkit 
Products are displayed, sold and serviced. 
See the white pages of your phone book. In 
the U.S., Heathkit Electronic Centers are 
units of Veritechnology Electronics Corporation. 

Heathkit 

re esis-ron 

Send smooth, 
easy-to-read CW 
with the Heathkit HD-1410 
Electronic Code Keyer. 

Switching antennas 
is easy with the low-priced 

SA-I480 Remote Coax Switch. 

AM-410 


