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There are those who will only be satisfied with 
the finest. 
For these perfectionists HAL Communications is 

pleased to offer the DS 3100 Automatic Send-
Receive ASCII, Baudot and Morse Terminal. 
We cordially invite you to request our catalog. 

HAL COMMUNICATIONS CORP. 
Box 365, Urbana IL 61801, (217) 367-7373 

For our European customers, contact Richter & Co. D 3000 Hannover 1 • Transradio SA, 6816 Bissone/Lugano • Radio Shack, Ltd., 
London NW6 3AY • Erik Torpdahl Telecom, DK 3660, Stenlose, Denmark 



Power Input: 
Power Requirements: 
RF Drive Power: 

DC Plate voltage: 
Duty Cycle: 
Input Impedance: 
Input VSWR: 
Output Impedance: 
Antenna load VSWR: 
ALC: 

Spurious Emissions: 

tac m DenTron 
Cómponents 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-1200L linear amplifier pro-
vides 1200 watts SSB and 1000 watts CW Input continuous duty. It features large 31/z " shadow box, 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 

Modes:  USB, LSB, CW, RTTY, SSTV 
1200W SSB, 1000W - CW 
234/117 VAC 50/60 Hz 
150 Watts maximum and 65'watts 
minimum for 1 KW DC Input. 
Idle + 2300V approximate 
100% SSB, CW, RTTY, SSTV 
50 Ohms nominal 
1.5 to 1 average 
50 Ohms nominal 
2 to 1 maximum 
negative going, adjustable from front 
panel 
IMD - greater than 30 db down 
Harmonics =greater than 40 db down 

Switchable 12VDC accessory output voltage 
Multimeter: 

Plate Voltage  e 0 -.3000VDC 
Plate Current  0 - 500ma 
Relative Output  Adjustable 

Front Panel Plate Voltage Switching 

xmirrEa mee-miNG 

FCC Type Accepted 
Size:  5% " H x 17e W x 13" D (19" W with 

rack brackets) 
Weight:  46 pounds 

DTP-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: ± 5% 
Remote sensor box 
31/2 " backlit meters 
Dummy Load: with manual or automatic forced air 

• cooling. 
Integral 3KW Baiun 

P a g rra ri ma 4' I 

Radio Co.. Inc. 
1605 Commerce Drive 
Stow, Ohio 44224 
(216) 688-4973 
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HORIZONS 
1981 Shopper's Guide 

We've sifted through the past 
year's offerings in our Product 
Showcase column, and gathered 
the latest input from our advertis-
ers and friends in the Amateur 
Equipment business, and put it all 
together in a miniature catalog 
that you'll find most useful. Since 
this magazine actually leaves the 
presses and hits the mailbags sev-
eral weeks ahead of the cover 
date, you'll find plenty of ideas in 
time to help with your Christmas 
shopping, so leave it on a table, 
opened to your choice, and hope 
that someone gets the hint. If that 
doesn't work, you can try again 
when you get some gift certificates 
as stocking-stuffers.  Thumb 
through the pages, starting on 
page 12, and enjoy your holiday 
season. 

The Novice Experience 

The Holiday season . . . time to 
pause and reflect on the past year, 
the people we've met, the helping 
hands, the downright friendly, 
and the memorable experiences 
since that new ticket arrived. 
Jeff tried out his new call, and has 
a Christmas list all prepared for 
Santa. Some of his ham-band ac-
quaintances are going to be sur-
prised. 

Trap Vertical Antennas 

A vertical antenna is one of the 
simplest of radiators, and hams 
have used this type for years. Put 
some hardware in the middle of 
one, however, and things appear 
to be more complicated than they 
really are. W3JIP explains what 
those pieces of hardware called 
traps are doing there, how they 
work, and how to build an anten-
na using them. Good reading, 
starting on page 46. 

Construction Worker's 
Special 

You've all seen construction arti-
cles that tell you how to make 
neat things for your shack, and 
they all have one problem: the 
author always seems to have a 
complete machine shop, sheet-
metal shop, and electronics engi-
neering lab at his disposal. No 
wonder the gadgets are all "cover 
material" and always work just 
great. WB7CMZ, however, tells it 
the way it really is, using the 
equipment found in most of our 
workshops. How else could it be 
done if your address is (I kid you 
not) Poverty Flat, Arizona? The 
vandalism starts on page 61. 

Ham Radio Techniques 
The Yagi beam explained, and 
compared to the quad, as only 
W6SAI can explain and compare. 
The basics start on page 66. 

DXer's Diary 
An ideal weekend for DX, a Sat-
urday morning with no over-
whelming chores to keep you 
away from the rig, and the band is 
full of choice signals on long path 
from far, far away. How could 
you miss? Join the fray with Bob 
on page 72. 

Lessons in Tower-ing 

Finding the tower specifications 
and deciding which one would 
support the antenna is only the 
beginning. Far too often, today's 
Amateur finds that he has to enter 
the realm of politicians and bu-
reaucrats in order to enjoy his 
hobby and station. Author Malley 
learned some valuable lessons 
that are worth passing along. The 
hearings come to order on page 
81. 

The Cover 

Put yourself into the picture, and 
imagine the thrill of finding your 
dream station under the tree on 
Christmas morning. You can start 
your own "Good Fellowship" 
campaign by talking to the world 
during the holiday season. Origi-
nal art in acrylic by Bill Scar-
borough, KA1DXQ. 

Sorry About That, Folks 
In our August issue of Horizons, 
the dry dummy load shown on 
page 17 should have been labeled 
as the Drake DC-1000, as their 
advertisement on page 41 clearly 
shows. 

HAM RADIO HORIZONS December 
1980, Volume 4, Number 12. 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. 

2 FRH December 1980 



MFJ 941C Versa Tuner II 

Fastest selling MFJ tuner .... because it has 
the most wanted features at the best price. 
SWR + dual range wattmeter (300 &t 30 
watts full scale, forward and reflected 
power). Sensitive meter measures SWR 
down to 5 watts output. 
More flexible antenna switch selects 2 coax 
lines, direct or through tuner, random wire 
balanced line, or tuner bypass for dummy 
load. 
12 position efficient airwound inductor for 
lower losses, more watts out. 

MFJ-941. 

$8995 
$4) 

Built-in 4:1 balun for balanced lines. 1000v 
capacitor spacing.  • 
Matches everything from 160-10 meters: 
dipoles, inverted vees, random wires, verti-
cals, mobile whips, beams, balanced and 
coax lines. 
Easy to use, anywhere. Measures 8x2x6", 
has SO-239 connectors, 5-way binding 
posts, finished in eggshell white with 
walnut-grained sides. 
MFJ-945, $79.95, like model 941C but less 
ant. switch. Optional mobile bracket for 
either model is $3. 

MFJ 484 "Grandmaster" Memory Keyer 

Up to twelve 25 character messages plus 
100, 75, 50 or 25 ch. messages (4096 bits). 
Repeal any message continuously or with 
pauses of up to 2 min. LEDs show use. 
Record, playback, or change messages 
instantly at touch of a button. Memories are 
resettable with button or touch of the paddle. 
Built-in memory saver —9 V battery takes 
over when power is lost. 
Iambic operation with squeeze key. Dot-
dash insertion. Optional BENCHER paddle 
542.95 +$4. 
Dot-Dash memories, self-completing, jam. 
proof spacing, instant start. 

MFJ 410 "Professor Morse" 
Code Generator/Keyer 

NEW 
LOW 
PRICE 
Save 
$20 

MFJ-410 Now Only $1 .1ir.. 095(+$4) 

Use it to learn, use it to operate. It sends 
unlimited random code in random groups for 
practice:never repeats sequences. And when 
you're on the air, it's a full feature Lever. 
Vary speed from 5-50 wpm; meter readout. 
Vary 3pacing; give fast sound to low speed. 
Alpha or alphanumeric with punctuation. 
Built-in speaker and phone jack: tone and 
vol. Ideal for classroom or private use. 
Full feature keyer includes vol., speed. tone 
and weight controls, tune switch, dot-dash 
memories. keys grid block, cathode, solid-
state rigs. Optional BENCHER paddle 
$42.95 + $4. Operates on 9-18 VDC, two 9 
V batteries or 110 VAC with optional adapter 
$7.95 +52. Size 7x2x6". Get "Professor 
Morse" — you'll never outgrow it. 

MFJ-484 

$1399,45. 
Panel controls: Speed (8-50wprn)/Record: 
Weight/Memories Combined; Tone/Tune; 
Delay (0-2 min.)/Repeat; rotary Vol/On-Off; 
Memory Select; Message Buttons select 
desired 25 ch. messages; Memory Reset 
button. 
Ultra reliable solid state keying: grid block. 
cathode, solid state transmitters ( —300 V, 10 
mA max; +M(X) V, 100 mA max). Operates 
12-15 VDC or 110 VAC with optional 
adapter. 57.95 +$2. Size 8x2x6". I1111-482, 
$99.95, four 25 or 50 +two 25 ch. messages; 
MEI-48 I, $89.95, two 50 ch. messages. Get 
the hest seller keyers-MEI"Grandmasters." 

MFJ Dual Tunable SSB/CW 
Filter "Signal Enhancer" 

Dual filters give unmatched performance. 
The primary filter lets you peak. noteh, low 
pass or high pass with extra steep skirts. 
Auxiliary filter; 70 dB notch, 40 Hz peak _ 
Both filters tune from 300 to 3000 Hz with 
variable bandwidth from 40 Hz  nearlyjlat. 
Constant output as bandwidth is varied: 
linear frequency control. 
Switchable noise limiter for impulse noise. 
Simulated stereo sound for CW lets ears 
and mind reject QRM. 
Inputs for 2 rigs, switch selectable. Plugs 
into phone jack. Two watts for speaker. OFF 
bypasses filter. 9-18 VDC, 300 mA or 11(1 
VAC with optional adapter $7.95 +$2. 10x2 
x6". MFJ 751, $69.95, similar, primary 
filter only. less high pass & noise limiter, 

favorite products from the 
world's leading manufacturer of 
amateur radio accessories 

GMT Clock/ID Timer 

MFJ-102 

$3295 +$4) 

NEW 12/24 Hour Digital Clock/ID Timer 
Switch from 12 hr. to GMT. to "seconds" 
readout, ID timer or elapsed timer. WWV 
sync, solid-state, blue 0.6" digits, reg. alarm 
'4-indicators. 110 VAC, 60 Hz, 6x2x3". 

KW Dummy Load With Oil 

J ---  --- L 
■ 

•-.,... ese.,.•• 
42-3. ,e1, ••••"1 ,. ‘ 

Rated at 1 kW CW or 2 kW PEP for 10 
min.. half that for 20 min., cont. at 200 W 
CW. 400 W PEP, non-inductive 50 ohm 
resistor, quality transformer oil (no PCB). 
VSW'R under 1.2:1 to 30 MHz. 1.5:1. 
30-300 MHz, 2:1. 300-400 MHz. Coax 
coml., vent cap.. 71/2"h x 63A" diam. 

MFJ-250 

$29?+5$4y'• 

300 Watt Antenna l'Imer 
-   

17 *.-27 = M FJ.949B 

op. $139n, 
Does it all! Built-in dummy load, SWR, 
forward and reflected power meter, antenna 
switch, balun. matches everything from 
1.8-30 MHz (coax, random wires, balanced 
lines), coax cono., binding post, 10x3x7". 

TO ORDER PRODUCTS, CALL TOLL FREE 

800.847-1800 

For tech. info., order or repair status, or calls 
outside continental U.S. and inside Miss., 
call 601-323-5869. 
• All ME' products unconditionally guaranteed 
for one ye:e( m-rut as noted) 
• Products ordered from MFJ are returnable 
within 30 days for full refund (less 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 



It couldn't be anything but... 

I  WHAT OTHER i 
MAXIMUM  LEGAL POWER 
AMPLIFIER GIVES YOU... 

• II 

(A) A FULL KW gaa POWER 
SUPPLY WITH A 45 POUND, 
1.5 KVA TRANSFORMER that 
plugs in for easy handling... 

OP TOUGH EIMAC CERAMIC 
TRIODES, THOROUGHLY 
COOLED by ETO's exclusive 
full-cablnet ducted air 
system... 

(C) HEAVY SILVER PLATED 
TUBING COIL IN A FULL PI-L  I 
NETWORK that extends to 160 
meters and provides 10-15 dB 
better harmonic 
suppression than the pl 
networks commonly used... 

(D) CENTRIFUGAL BLOWER 
FLOATING ON A FOAM 
RUBBER "SANDWICH" that 
absorbs noise and vibration, 
permitting whisper quiet 
operation... 

AND WHO ELSE BUT ETO 
rates linears for "a full 
kilowatt key-down forever?' 

ALPHA vs PA SHOWN ) 

Alpha! 
NOBODY BUT ETO, so far as we know, provides 
amplifier warranty coverage beyond a scant 
90 days. We'd be embarrassed to offer you 
a 90 day warranty! That's scarcely long enough 
to become really familiar with your new linear. 

Eto 

EVERY NEW ALPHA CARRIES 
A TWO YEAR (limited) 
FACTORY WARRANTY•just 
one factor that makes 
ALPHA such a sensible 
Investment, Most ALPHA s 
command resale prices 
close to what they sold 
for new five or even ten 
years earlier! 

To prevent a sad case of 
linear buyers remorse later 
on, your best move now 
Is to investigate ALPHA 
carefully before you buylru 
amplifier. Call or write 
your dealer or ETO today. 
Just ask for our full color 
brochure; it contains inside 
and outside photographs and 
detailed specifications for 
all the famous ALPHA 
amplifiers. 

Ehrhorn Technological °semitone, Inc. 

Box 70B, canon City, CO 61212 

(303) 175.1613 
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\ FOCUS & COMMENT 

fr  I'm going to bring up the "Amateur us The Community" thing 
again, but this time in a more positive light. 

It seems that there has been a recent decision in a California case — a 
decision that has been called a "landmark." The issue was directed at 
the antenna installation of W6Q0L, and resolved under the finding that 
his civil rights had been violated. See Newsfine on page 11 of this issue 
for more details. 

-... 4  There may be some important differences between this and the Randy 
Bynum case which I talked about in the October issue of Horizons, but 
there could be some similarities as well. It is heartening to hear that 
someone, at last, has recognized that an Amateur has some rights after 
all. Every one of us owes a large vote of thanks (at the very least) to the 

Personal Communications Foundation and K6JAN for their considerable work in helping W6Q0L 
through what must have been a very trying experience. 
This doesn't mean that Amateurs will automatically win every case against their community govern-

ments or neighbors — not by a long shot. However, it does provide some valuable guidelines for law-
yers to follow, and it offers some hope to hams who are caught in this predicament. The town in this 
case spent a considerable amount of money in trying to remove one Amateur's right to freedom of 
speech. The thought occurs to me that a lot of improvements could have been made to Little-League 
ballfields, several coats of paint applied to town office or historical buildings, a lot of clothing or food 
bought for the ill or aged, or dozens of other worthwhile things dones with that money — all of which 
came out of the taxpayers' pockets. 
Aha, you say, what of the rights of the non-ham who wants to watch TV or listen to hi-fi without in-

terference from hams (or other nearby transmitters)? 
I have no quarrel with the idea that a person should be able to enjoy whatever he or she chooses in 

the manner of relaxation and pleasure at home, but I say again — the quarrel should be directed at the 
business that sold him a bum set (or the manufacturer who refuses to put a few pennies worth of pre-
vention into the product). Texas Instruments showed that it could be done; they developed a TV set 
that could tell the difference between a TV signal and whatever other garbage was floating around the 
neighborhood. This was done at the Government's request, by the way — our tax dollars at work on 
basic research. But, I don't see any manufacturers rushing to incorporate the improvements into their 
product, and how many TI TV sets have you seen for sale at your nearby retail store lately? Is this an-
other case of a good idea swept into the trash bin by a government that is afraid to offend Big Business 
and Profits? 
Just in case you or one of your friends need help or advice on a problem of the type W6Q0L was 

faced with, have your lawyer contact the Personal Communications Foundation, Suite 203, 9036 
Reseda Blvd., P.O. Box 812, Northridge, California 91328. 
Incidently, I met both W3CL and WB2SBK at a VHF Conference and Hamarama held at Warring-

ton, Pennsylvania, in early October. They're both really great people, and told me that the response to 
my October "Focus and Comment" column was terrific. I'm sure I express their feelings as well as my 
own when I say, "Thanks to each of you." 
On another note, let me take this opportunity, on behalf of all of us here at Ham Radio Horizons, to 

wish all of you a most enjoyable Holiday Season, and a new year full of the best of good things. 

Thomas McMullen, W1SL 
Editor 

6 FRH December 1980 
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• 64 MORE PAGES 
NO CHANGE IN PRICE 

• 

• 

• kf, 

THERADIO AMATEUR' 
1.¡ 

In these inflationary times, It is difficult to find 
something which has been improved, but costs the 
same as a year ago. We've added 64 more pages to 
the Radio Amateur's Handbook with no in-
crease in price! The 1981 Edition contains 640 
pages, with 22 chapters of text, plus the popular 
chapter on vacuum tube and transistor characteris-
tics and base diagrams. 

What's new? Here Is a partial listing: 

• 600 MHz Frequency Counter 
• Link-Coupled Transmatch 
• Modulated RX Noise Bridge 
• 50-75 ohm broadband transformer 
• Foldover tower 
• 12-volt, 30 amp regulated supply 
• Economy 1.2-15 volt 5 amp 
Bench Supply 

• NBS design charts for 50-432 MHz Vagi Antennas 
• Table of optimum guy-wire lengths 
• Amateur ASCII and Baudot technical standards and definitions 
• Noise figure/temperature definitions and conversions 
• New inductance formulas (for strip lines, etc.) 
• Transmitting tube cooling specifications and blower information 
• Table of phasing line lengths for vhf/uhf arrays 
• Updated propagation information 
• IC op amp and TV sweep tube charts 
• Ferrite toroid electrical and mechanical cross reference 
• Digital logic family compatibility chart and interface circuits 

There are also more template drawings for a variety of circuit boards, plus revised chapters on 
Solid State Fundamentals; Power Supplies; VHF and UHF Transmitting; Mobile, Portable and 
Emergency Equipment; Code Transmission; Specialized Communications Techniques; Test 
Equipment and Measurements; HF Antennas; and Vacuum Tubes and Semiconductors. 
The price of the paper edition is $10 in the U.S. and possessions, $11 in Canada, and $12.50 

elsewhere. The clothbound edition is $15.75 in the U.S. and Possessions and $18 elsewhere. 

• PIN diode OSK system 
• Modern Band-Edge Marker 
• Buffered Morse Keyboard 
• Antenna/Preamp system for EME 
• 50 and 432 MHz Vagis 
• 50 MHz kw linear amplifier 
• Lightweight portable HF Antennas 

The 1981 Handbook is available 
at your radio store or from: 

The American Radio Relay League, Inc. 
225 Main Street 

Newington, CT 06111 
October 1980  119 



brings an entirely new state of the art 
to worldwide radio communications... 

continuous coverage reception — no gaps — 
no range crystals required 

Amateur Band transmission, including 
capability for MARS, Embassy, Government, 
and future band expansions 

7 Line Accessories 

• RV7 Remote VEO • PS7 120/240V Ac 
Supply • Aux7 Range Program Board 
• MS7 Matching Speaker* N B7 Noise 
Blanker • FA7 Fan • SL300 Cw Filter, 
300 Hz • SL500 Cw Filter, 500 Hz 
• SL1800 Ssb/RTTY Filter, 1.8 kHz 
• SL6000 A-m Filter, 6.0 kHz • MMK7 
Mobile Mounting Kit • TR7 Service 
Kit/Extender Board Set • TR7 Service/ 
Schematic Book. 

* Sophisticated 
System Concept 

* Innovative 
Design Features 

* Straightforward 
Simplified Operation 

* State of the art 
performance 
now a pleasure 

• Broadband, 100% Solid State Design. 
• Exclusive Synthesized/PTO Frequency Control —1 kHz dial, 100 
Hz digital readout. 500 kHz range pushbuttons. 

• Continuous, Wide Range Frequency Coverage —1.5 thru 30 MHz 
(zero thru 30 MHz with optional Aux7). 

• State of the Art "Up-Conversion" Receiver Design — with high 
;evel double balanced mixer. 

• True Full-Passband Tuning improves reception in heavy ORM. 

• Unique Independent Receive Selectivity — Optional front panel 
pushbutton-selected filters. 

• Effective Noise Blanker — true impulse-type performance. 

• Special High Power Solid State Power Amplifier — diagonal heat 
sink allows internal mounting. Continuous duty on SSTV/RTTY 
with optional fan. 

• TR7 Internal Test Facilities —"S" meter and built-in rf Wattmeter/ 
VSWR Bridge. 

• Receiver Incremental Tuning (RIT) 

Specifications and prices subject to change without notice or obligation. 

R.L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342 

Phone: (513) 866-2421 • Telex: 288-017 
a 

For a FREE Drake Full Line Catalog contact your favorite Drake Dealer. 
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The new Cushcraft Ringo Ranger gib, rpor,e, es 
Cushcraft's latest desigreeatures;fsit nemeses' ker, 
formance arid greater operating pfeaureif,ting er;•'' 
Ranger II is the most recent desigiirfroinCiisticmf 
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Stráng enou eto endure Wind and ice storms. Built-in 
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The Antenna Company ; 
48 Perimeter Road, P.O. Box 4680 
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NEWSLINF 
AN IMPORTANT ANTENNA VICTORY has not only restored the right of a Placentia, Cali-

fornia, Amateur to use the antenna system of his choice, but has also reimbursed him his 
attorney's fees for defending that right.  W6Q0L, represented by attorney K6JAN, won his 
decision by taking the offensive and suing the city of Placentia in federal court for 
violating his civil rights by passing restrictive legislation aimed specifically at his 
installation. 
W6Q0L's Tower, A 71-foot Crankup with several beams on it, had been constructed in 

197/ with the approval of the city's planning commission, but prodding by an unhappy 
councilman who lived nearby led the city council to pass an emergency ordinance making 
such installations illegal and ordering W6Q0L to take it down.  His response was to file 
a suit charging civil rights violation in the Federal District Court for the Central Dis-
trict of California. 

On May 2, 1978, Judge Robert M. Pakasugi granted a preliminary injunction that pro-
hibited Placentia from enforcing its ordinance but limiting the antenna to 50 feet.  On 
December 11, 1978, the preliminary injunction was made permanent.  On June 3, 1980, the 
court awarded W6Q0L his attorney's fees as "prevailing plaintiff in the Paragraph 1983 
action pursuant to the Civil Rights Attorney's Fees Act." 

W6Q0L's Antenna Was Still Limited to 50 feet, however, until a September 26 ruling 
by Judge Pakasugi that modified his permanent injunction by removing the height restric-
tions.  Placentia has 30 days in which to appeal, but that's considered unlikely. 

Details On This Unusual antenna case will be available from both the Personal Communi-
cations Foundation, which assisted K6JAN during the proceedings, and the ARRL. 

10, 18, AND24MHZ AREN'T YET available for Amateur use, the FCC has warned the Amateur 
community in a Public Notice released in mid October.  Responding to a growing number of 
inquiries and comments from individual Amateurs that indicated some confusion about new 
band availability, particularly in light of the new equipment currently being promoted 
as covering these new bands, the Commission pointed out that there are a number of steps 
that are necessary before the phase-in dates can even be set.  First will come Senate 
ratification of the WARC treaty, then the normal rule making procedures to set the limits 
on band usage and the moving of present band users to their new frequencies. 

Though The 18 And 24 MHz Bands don't have to become Amateur bands until 1989, the Com-
mission did give some hope that we can actually be on them considerably sooner.  With luck 
we may also make it on 10.1 MHz on January 1, 1982, as established by the WARC agreements. 

A Special Meeting On WARC implementation has been scheduled by the Commission for Nov-
ember 25, in Washington. 

FCC's CW Exams Are Changing from the multiple-choice format to "fill in the blank" ef-
fective as of September 28.  At the same time, the passing grade on the new 10-question 
exam is being reduced from 80% to 70%.  Basis for the change was a detailed study of Ama-
teur exam takers made earlier this year, which indicated applicants who were competent at 
the required code speed would pass the new exam with ease, while those who weren't could 
rarely guess their way to a passing grade. 

Questions On FCC Rules should no longer be directed to Washington, but instead to the 
Consumer Assistance Branch in Gettysburg.  Their telephone number is (717) 334-7631, and 
the mailing address is FCC Consumer Assistance Branch, 334 York Street, Gettysburg, 
Pennsylvania 17325. 

With This Change, all rules inquiries received by the FCC's Washington Office will be 
forwarded to Gettysburg for action, so sending them to Washington will only delay the 
return of answers. 

AN AROUND THE WORLD SAIL was begun on September 28th by WA7WMI, who left Newport Beach, 
California, with his 41 foot Westsail We Made It.  On the westbound cruise he'll attempt 
to break five world's records for smali—ciirE. -- He'll be operating the Amateur bands on 
a regular basis, checking into various nets and maintaining regular scheules with W6ELU 
and alternate WA6WZO. 

SOUTHERN CALIFORNIA REPEATER LISTS, for both 2-meter and 220-MHz machines, are avail-
able for an SASE from Rio Hondo College, 3600 Workman Mill Road, Whittier, California 90608, 

A Similar List For Wisconsin, covering all repeaters in the state from 6 meters through 
440 MHz, has been prepared by the Wisconsin Association of Repeaters.  For copies, send an 
SASE to Dave Knaus, WA9P0V, WAR Newsletter Editor, 6237 W. Lincoln Creek Drive, Milwaukee, 
Wisconsin 53218.  ., 

A GOVERNMENT OF IRAN request that Wilson Electronics quote price and delivery on VHF 
FM transceivers was answered promptly by Wilson.  They quoted a competitive price, and 
delivery terms "30-45 days after release of the American hostages." 

A PIRATE BROADCAST STATION operating in Los Angeles was shut down by the FCC last win-
ter.  Running only 500 watts in a garage, "KDOR" achieved an Arbitron rating of 32 among 
the Los Angeles areas 70 commercial broadcast outlets before it was closed down. 
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About the Shoppers' Guide . . . Each year we select representa-
tive Amateur equipment from the broad range of available gear 
on the U.S. market for inclusion in this guide. This is not intended 
to be a complete listing of all that is available today. Information, 
prices, and technical characteristics printed herein have been pro-
vided by the manufacturers and are subject to change without 
notice. For further information, please contact either your favorite 
local distributor of Amateur Radio equipment, or the manufacturer. 

Alpha amplifiers 
Alpha amplifiers have been designed 

to deliver full output power without 
the normal time limits designed into 
most RF amplifiers. They have also 
been carefully designed to tolerate 
moderate abuse that is incidental to 
most radio applications. To ensure 
that Alpha models can meet these 
specifications, only the highest quality 
components are used in their con-
struction. For example, the Alpha 
type power transformer is rated for 
continuous commercial service. Al-
phas use Eimac ceramic metal tubes 
that have been designed and tested 
for the most demanding of all radio 
applications, commercial broadcast-
ing. The Alpha 77DX is capable of 
running full legal power and is an 
amplifier for the serious radio opera-

tor. Two amplifiers are designed for 
"hands off" operation. The Alpha 
374A and 78 are capable of full 
power output operation without tune-

up. The Alpha 76A has two 8874 
tubes and a 1.5 KVA heavy duty 
power supply. The 76 PA model uses 
three 8874s and the same power sup-
ply as the model 76A. The 76CA 
uses three 8874s and has an extra 
heavy duty Hipersil transformer. The 
Alpha amplifier product line is rated 

as having at least 60% efficiency with 
full designed power input. For more 
information contact: ETO, Box 708, 
Canon City, Colorado 81212. 

DenTron GLA-1000B 
Linear Amplifier 
DenTron Radio Company has in-

troduced an improved model of its 
popular GLA-1000 linear amplifier, 
the GLA-1000B. Featuring a tuned 
input circuit for consistent 50-ohm in-
put impedance, the unit is among the 
smallest and most economical 1200-
watt SSB (800-watt CW) linear ampli-
fier ever offered to Amateurs. 
Dentron has also added an innova-

tion in Amateur linear amplifiers, 
namely a front-panel mounted anten-
na switch, designed to allow user se-
lection of either a dummy load (such 
as a DenTron Big Dummy) or an al-
ternative antenna system. 
Additional improvements include 

the use of LED status indicators for 
standby and transmit, thus ending the 
need for replacement of incandescent 
light bulbs, and greatly enhanced tube 
life through design refinements. 
Retained in the new GLA are the 

basic features of the original unit; 
compact size, complete metering of 
essential voltages, currents, and rela-
tive power output with a large back-
lighted meter, easy conversion to 10 
meters by a licensed Amateur, eco-
nomical D-50A finals that cost less 
than $40.00 to replace the full com-
plement, a built-in power supply that 
is user selectable for 117 Vac or 234 
Vac primary voltages, and FCC type 
acceptance. 
DenTron is offering the new GLA-

1000B less power supply for under 
$300 at suggested retail. The new 
GLA-1000B is available from Den-
Tron dealers world-wide. DenTron 
Radio Company, 1605 Commerce 
Drive, Stow, Ohio 44224. 

DenTron Radio 
Component Series 
DenTron Radio recently announced 

a new series of Amateur Radio equip-
ment called the DTR Component 
Series, with the first two products 
consisting of a 1200-watt linear ampli-
fier and a 3000-watt antenna tuner, 
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both offering several features never 
before available to the Amateur mar-
ket place. 

DTR-1200L Linear Amplifier 
Frequency ranges: 
80 Meter Band  3.45- 4.60 MHz 
40 Meter Band  6.00- 9.00 MHz 
20 Meter Band 10.00-16.00 MHz 
15 Meter Band 18.00-23.50 MHz 

The DTR-1200L will cover most MARS 
frequencies just outside the Amateur 
bands. 

Modes: USB, LSB, CW, RTTY, SSTV 
Power input: 1200 W SSB, 1000 W CW 
2 - 572B triodes 
Power requirements: 234/117 Vac 
50/60 Hz 

RF drive power: 150 watts maximum and 
65 watts RMS minimum for 1 kW dc 
input 

DC plate voltage: Idle + 2200 V approx-
imate 

Duty cycle: 100% SSB, 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: !MD-greater than 30 
dB down 

Harmonics greater than 40 dB down 
FCC type accepted 
Size: H 51/4" W 17" D 13" 

(W 19" with rack brackets) 
Weight: 46 pounds 
Racks available in desk top or floor model 
versions 
The DTR stackable components 

are designed to give you a complete 
communications system with mobility 
and versatility. The DTR components 
are equipped with heavy-duty han-
dles for easy rack mounting on either 
a stationary rack or one on wheels. If 
you choose a desk-top station, the 
DTR components may be stacked, or 
used separately. 
For more information contact Den-

Iron Radio Co., Inc., 1605 Com-
merce Drive, Stow, Ohio 44224. 
The DTR-3KA Antenna Tuner por-
tion of the "Stackable Component" 
line is described in the Accessories 
section of this magazine, page 23. 

1750-Meter Transmitter 
Palomar Engineers has announced 

a new transmitter kit for the 160-190 
kHz experimenter's band. Operation 
at one watt input power and with a 
50-foot maximum antenna length is 
permitted by the FCC, with no license 
required. 
The transmitter is in two parts: the 

main transmitter assembly contains 
the frequency generator, power sup-
ply, and the control panel. It is lo-
cated at the operating position. The 

antenna-tuning assembly mounts at 
the base of the antenna. 
All the difficult assembly and wiring 

(including winding the Litz wire coils) 
is factory completed. Wiring of the kit 
takes about an hour with simple tools. 
Complete assembly and operating in-
structions are supplied. 
The transmitter is for CW operation 

but easily can be a-m modulated if de-
sired. Price is $145. For more infor-
mation write Palomar Engineers, Box 
455, Escondido, California 92025, 

Ten-Tec Solid-State 
Linear Amplifier 
Ten-Tec offers the Amateur Radio 

world another "first" in their new 
Model 44 Hercules kW linear amplifi-
er — it's the first solid-state unit with 
instant break-in. And that's just one of 
its many advantages, both in opera-
tion and reliability. 
The front panel of the amplifier has 

just four switches (power, mode, 
meter, and band). If you have a Ten-
Tec Omni transceiver, the Omni will 
change bands of the amplifier auto-
matically, selected by the Omni band 
switch which operates a motor-driven 
stepping switch. 
Styling matches the Omni also, 

both in size and finish. And behind 
the 444 black-out upper panel are 
two large meters which light up when 
ac power is turned on. One meter 
measures collector current, the other 

measures collector voltage or power 
(forward or reverse). Also on the 
black upper panel are six status indi-
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cators with LEDs that light up to show 
a condition (overdrive, improper con-
trol switch setting, heatsink tempera-
ture, SWR, overvoltage/overcurrent, 
and rf output balance). Any condition 
will shut down the amplifier when set 
limits are exceeded. 
The design of the 444 Hercules 

uses two 500-watt push-pull transistor 
amplifier modules, operating at 45 
Vdc at 22.2 A, providing typically 
600 watts rf output from the hybrid 
output combiner. Driving power re-
quired is 50 watts, typical. Frequency 
coverage is 1.8 MHz through 21.5 
MHz with provision for four auxiliary 
bands. 
The new linear and power supply 

are priced at $1575. For further infor-
mation, write or call Ten-Tec, Inc., 
Highway 411 East, Sevierville, Ten-
nessee 37862. 

Drake L7 Amplifier 

The L7 Linear amplifier from R.L. 
Drake Co. is rated for 2-kW PEP 
(SSB), 1-kW CW, RTTY, and SSTV 
models of operation, continuous duty 
cycle. The tubes are 3-500Z triodes 
for ruggedness and stability, as well as 
low replacement cost. 
Other features include a built-in 

dual-range, wattmeter, temperature-
controlled two-speed fan of a high-
volume, low-noise type, adjustable 
AGC feedback circuitry to allow accu-
rate control of driving power from the 
exciter, and band-pass switching for 
straight-through operation. 
Band coverage is 160 through 15 

meters, and there are provisions for 
expansion to include the new WARC 
bands when they become available to 
Amateur operators. 
For more information, see your 

favorite Amateur equipment supplier, 
or write R. L. Drake Co., 540 Richard 
St., Miamisburg, Ohio 45342. 
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Drake R-7 Receiver 
The R-7 is a synthesized general-

coverage receiver that has continuous 
tuning from the very-low frequencies 
up through the high-frequency part of 
the spectrum — 0.01 to 30 MHz — 
there are no gaps, and no range crys-
tals are required. It provides state-of-
the-art performance on a-m, SSB, 
RTTY, and CW reception. Further, it 
can be connected to transceive with 
the TR-7 for greater versatility. 
The front-end circuitry uses high-

level, double-balanced-mixer design 
to up-convert to a 48-MHz first i-f for 
superior image rejection and strong-
signal-handling ability. 

A broad-band preamplifier can be 
selected by pushbutton control for all 
ranges above 1.5 MHz. The receiver 
also features a tunable notch filter and 
full electronic passband tuning, both 
of which aid in reducing interference 
from nearby stations. 
The R-7's digital readout section 

may be used as a 150-MHz frequency 

counter, switched from the front 
panel. Either the built-in speaker or 
the external MX-7 accessory speaker 
may be used. An audio output for a 
tape-recorder connection is included. 
Available accessories include CW, 
SSB/RTTY, and a-m filters with band-
widths from 300 Hz to 6 kHz, noise 
blanker, auxiliary range/fixed fre-
quency board, cable kit to interface 
with the TR-7, and more. 
For more information see your 

nearest Drake equipment dealer, or 
write R.L. Drake Co.. 540 Richard 
St., Miamisburg, Ohio 45342. 

Kenwood R-1000 
The R-1000 is a general-coverage 

receiver tuning 200 kHz to 30 MHz in 
30 bands. Operation and stability is 
based on a PLL synthesizer that incor-
porates modern, sophisticated tech-
nology by Kenwood. 
Both a digital-display readout, in 1-

kHz steps, and an analog dial are pro-
vided for ease of operation and con-
venience. 
The R-1000 also boasts a quartz 

digital clock with timer, three-stage i-f 
filters, noise blanker, rf attenuator, 
tone control, and other features that 
help the user obtain optimum recep-
tion of either CW, SSB, or a-m. 

The receiver is compact, and has 
been designed for excellent perform-
ance as either the main receiver for 
broadcast and short-wave listeners, or 
to serve in the hamshack of an Ama-
teur Radio operator. 
Available accessories include the 

SP-100 external speaker to augment 
the R-1000's internal speaker, the 
HS-5 deluxe headphone, and the 
DCK-1 power-cable kit to allow the 
receiver to be operated on external dc 
power. 
For more information, write Trio-

Kenwood Communications, 1111 
West Walnut St., Compton, Cali-
fornia 90220. 

Radio Shack 
DX-302 Receiver 
Radio Shack introduces the 

DX-302 all-band communications re-
ceiver to their line of electronic prod-
ucts_ The DX-302 features quartz-
controlled, frequency-synthesized 
tuning for accurate coverage of 10 
kHz to 30 MHz in thirty tunable 
ranges. 
This general coverage receiver uses 

five 7-segment LEDs in a large digital 
frequency display to indicate the 
exact frequency tuned. 
According to Radio Shack the 

DX-302 offers excellent selectivity 
and image frequency suppression due 

to its high performance triple-conver-
sion design and its i-f bandwidth fil-
ters. A two position bandwidth con-
trol selects either a six or nine element 
ceramic filter for ‘.vide or narrow selec-
tivity. All-silicon, solid-state circuitry is 
used throughout for maximum effi-
ciency with minimum noise. Dual 
MOSFETS employed in the critical rf-
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mixer stage are said to reduce cross-
modulation undesirable rf distortion. 
Emergency operation is automatic, 
switching over to battery back-up if 
ac-power fails. 
Other user features are: key jack 

that allows Morse-code practice by 
plugging In an (optional) code key, a 
tape-output jack for off-air taping, 
built-in speaker, external-speaker 
jack, rf-gain control, combination sig-
nal strength/battery meter, six-band 
rf preselector with calibrated tuning 
dial, BR) pitch adjustment, and signal 
attenuator switch. 
The DX-302 can receive a-m, up-

per and lower sidebands and CW 
(code) signals and will operate from 

Microprocessor 
Controlled Transceiver 
The ASTRO-150A is a high-quality 

transceiver in both circuitry design 
and construction. Emphasis has been 
placed on performance and human 
engineering. 
The VRSTM  tuning system employs 

a knob with a center detent. In the 
center position, the receive or trans-
mit frequency is locked and indicated 
by the LED frequency readout. If the 
knob is rotated clockwise or counter-
clockwise, scanning up or down is ini-
tiated. The rate of scanning is propor-

120 Vac, 12 Vdc, or from eight self-
contained "C" cells. 
Specifications are given as: Sensi-

tivity for 10 dB S/N: a-m 1 µV 900 
kHz, 0.5 µV at 3.1 MHz and above; 
SSB 0.5 µV at 900 kHz, 0.3 at 3.1 
MHz and above. Selectivity: wide i-f 
± 1.75 kHz — 6 dB, narrow i-f 
± 1.25 kHz — 6 dB, wide i-f ±3.0 
kHz ± 60 dB, narrow I-f ± 2 kHz 
± 60 dB. Frequency stability within 
1.0 kHz after 60 minutes warm up. 
Comes in heavy-duty metal cabinet. 
The Realistic DX-302 general cover-
age communications receiver is priced 
at $399.95. Available from partici-
pating Radio Shack stores and deal-
ers, nationwide. 

tioned to the degree of knob rotation. 
Returning to the detent position stops 
the scan. 
For mobile operation, tuning is 

accomplished by the microphone up-
down push buttons. A single push on 
a button will move the frequency by 

one precise 100-Hz increment. Hold-
ing a button down will initiate a 
smooth up/down scan, stopping in-
stantly upon release of the button! 
For more details write Cubic Com-

munications, Inc., 305 Airport Road, 
Oceanside, California 92054. 

Drake TR-7 Transceiver 
This transceiver was among the 

first commercially available Amateur 
transceivers to use an 1-f above 30 
MHz, a concept which allows a great-
er flexibility in frequency coverage as 
well as offering greatly improved im-
age rejection. Reception through the 
entire range from 1.5 through 30 
MHz is provided by the TR-7, and, 
with the use of an optional range-
program board, frequency coverage 
can be expanded from zero to 30 
MHz. Receiver sensitivity is less than 
0.5 µV for 10 dB signal-to-noise 
ratio; image and i-f rejection are 
greater than 80 dB. 
The all solid-state design and 

broadband tuned circuits mean that 
there are no preselector or peaking 
circuits to contend with. The trans-
mitter is rated at 250 watts input on 
all modes, continuous duty for SSB 
and CW operation. Carrier suppres-
sion on SSB is greater than 50 dB, 

and undesired sideband suppression 
is greater than 60 dB at 1 kHz. Inter-
modulation distortion is 30 dB below 
PEP. Harmonics are suppressed 
more than 45 dB. Transmitter cover-
age includes all present Amateur 
bands from 160 through 10 meters, 
as well as capability for the new 
WARC bands when available. 
Other features of the TR-7 include 

a built-in wattmeter/SWR bridge and 
optional digital frequency readout 
with accuracy of ± 100 Hz, or analog 
readout with ± 1 kHz accuracy when 
properly calibrated. The digital fre-
quency display can be used as a test 
instrument up to 150 MHz. Full pass-
band tuning is another feature — it is 
possible to tune the receiver from the 
top edge of one sideband, through 
zero, to the bottom edge of the other 
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sideband. Further improved recep-
tion can be obtained by installing op-
tional receiving selectivity filters in 
the rig; the desired filter is selected by 
push-button switches on the front 
panel. The receiving filter can be se-
lected independently of the transmit-
ter mode or function. Option filter 
widths include 300 Hz, 500 Hz, 1.8 
kHz, and 6 kHz. 
Optional accessories include a 

noise blanker, mobile mounting kit, 
crystal filters, speaker, and matching 
remote VFO. The TR-7 measures 
4.6" high, 13.6" wide, 12.5" deep; 
weighs 17 pounds. 
For further information contact R. 

L. Drake Company, 540 Richard 
Street, Miamisburg, Ohio 45342. 

Heathkit HW-101 
Heath's HW-101 transceiver kit, 

when assembled, covers 80-10 me-
ters. The receiver section is designed 
for a 0.35 AV sensitivity and has an 
effective i-f crystal filter. An optional 
400-Hz filter for CW reception is also 
available. The transmitter is designed 
to prevent overdrive distortion. The 
final amplifier uses a pair of the popu-
lar 6146 tubes. Power input is 180 
watts (PEP) SSB and 170 watts CW. 
The solid-state VFO provides good 
thermal stability with less than 100 Hz 

drift per hour after 45 minutes warm-
up. Construction plans are well pre-
pared, showing a complete step-by-
step approach to assembling the 
radio. The circuit boards are clearly 
marked with component layout and 
attach to the chassis with color coded 
wiring harnesses. For more informa-
tion, write to Heathkit, Benton Har-
bor, Michigan 49022. 

Icom IC-720 
Icom's IC-720 is the successor to 

the IC-701 HF transceiver, and is rep-
resentative of the very latest amateur 
radio design technology available. 

The IC-720 is designed to transmit on 
all amateur bands, including the new 
frequencies authorized by WARC-79. 
The receiver covers .1 to 30 MHz. 
The entire receiver and transmitter as-
sembly Is of solid-state design. The 
IC-720 has a dual VFO capability so 
that it can be operated on one seg-
ment of the band with the ability to 
immediately return to another fre-
quency without significant control ad-
justments. For further information 
contact: Icom America, 2112 116th 
Avenue N.E., Bellevue, Washington 
98004. 

Kenwood TS-130 
The TS-130 is Kenwood's latest ad-

dition to their HF transceiver line. All 
solid state, this compact 80 through 
10 meter radio is full of new and inter-
esting features. Kenwood has includ-
ed their easy-to-read digital readout, 
i-f shift, RIT, narrow/wide filter selec-
tion (for both SSB and CW), a speech 
processor and the three new WARC 
bands. 
The TS-130 comes in two different 

models. The TS-130S runs a full 200 
watts PEP/160 watts dc input on 
80-10 meters and 160 watts PEP/140 
watts dc input on 12 and 10 meters. 
The low power model, the TS-130V 
runs a very comfortable 25 watts 
PEP/20 watts dc input on all bands. 
The solid-state, wideband rf amplifier 
eliminates transmitter tuning and is of 
the very latest design. A built-in 
speech processor Increases the modu-
lation effectiveness and average SSB 
output power while suppressing un-
wanted sideband power. 

The TS-130 measures 3-3/4 
inches high, 9-1/2 inches wide, and 
11-9/16 inches deep and weighs 
12.3 pounds. The DFC-230, Digital 
Frequency Controller is an available 
option which allows the operator to 
change frequency from a remote lo-

cation in 20-Hz steps. The DFC-230 
also includes four memory positions. 
Other options include PS-30 power 
supply, SP-120 speaker, VFO-120 
remote VFO and the AT-130 com-
pact antenna tuner. 
For further information contact: 

Trio-Kenwood Communications, 
1111 West Walnut, Compton, Cali-
fornia 90220. 

Ten-Tec's "Delta" 

Ten-Tees Delta has become a pop-
ular leader in the I-IF transceiver mar-
ket in response to the new amateur 
bands at 10, 18 and 24 MHz resulting 
from WARC-79. A totally solid-state 
unit, the "Delta" leaves the factory 
fully operational except for plug-in 
crystals to cover the 18 and 24.5 MHz 
bands. 

Performance of the Delta includes 
designed sensitivity of .3p.V  10 dB 
S + N/N with a dynamic range of 85 
dB, plus a selectable 20 dB attenua-
tor. Other features include an 8-pole 
monolithic filter @ 2.4 kHz band-
width as well as optional 200 and 500 
Hz crystal ladder filters for CW use. A 
variable notch filter from 200 Hz to 
3.5 kHz aids CW selectivity in heavy 
QRM conditions. Other features of 
the receiver circuitry include incre-
mental tuning, full break-in, and 10 
MHz WWV reception. 
Transmitter RF input is rated at 200 

watts on all bands (50 ohms load). It's 
solid-state RF output devices are 
rated at 100% duty cycle (all modes) 
with 20 minutes maximum key-down 
time. The "Delta's" permeability-
tuned VFO is designed with stability 
of less than 15 Hz per degree (F) over 
a 40° range following a specified 
warm-up period. Individual circuit 
boards with plug-in harnesses allow 
easy removal for maintenance. A full 
accessory line includes a wide range 
of options. 
For additional information contact: 

Ten-Tec, Inc., Sevierville, Tennessee 
37862. 
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Yaesu FT-707 
The FT-707 offers 100 watts rf out-

put on 80-10 meters and operates in 
the CW, SSB and a-m modes. The re-

ceiver has sensitivity of .25 p.V/10 dB 
signal-to-noise ratio. In addition to the 
FT-707, the FV-707DM scanning 

Pocket-Size Digital 
Receiver 
New, from Ace Communications, 

Inc., the world's first 1,800 channel 
"Slimsizer" pocket-size vhf fm receiv-
er. With this receiver, designated the 
AR-22, the entire 141.000-149.995 
MHz Amateur band, or 151.000-
159.995 MHz commercial band can 
be automatically tuned in precise 
5-kHz steps. 
The revolutionary AR-22 tuning 

system gives a direct frequency read-
ing by employing digital-pushbutton 
switches and a slide switch. 
The clean signal reception of this 

compact unit is the equal of many full-

module is also available as an option. 
The FV-707DM has a flexible scan 
feature which allows the operator to 
program two different rates of scan. 
Thirteen discrete frequencies can be 
stored for later recall. Scanning can 
be controlled from the microphone as 
well as the front panel. The FT-707 
can be configured with either 600 or 
350 HZ crystal filters depending on 
your personal operating preferences. 
Further information can be ob-

tained from: Yaesu Electronics, 6851 
Walthall Way, Paramount, CA 
90723. 

sized base stations. An electric tuning 
system in the rf-amplifier stage pro-
vides an incredible sensitivity over the 
full range. The AR-22 achieves a typi-
cal sensitivity of 12 dB SlNAD for less 
than 0.2 iN on all frequencies. 
The unit is built to be rugged and 

reliable, with circuitry contained on a 
double-sided, glass-epoxy printed-
circuit board. 
The AR-22 is completely portable. 

With its NiCd battery pack, the receiv-
er weighs only 7.1 ounces (200 
grams) and measures only 51/2  x 21/2  
x 1 inch (130 x 63 x 25 mm). It 
comes equipped with a high-perform-
ance, "Mini-Helical" flexible rubber 
antenna for ease of use. 

For a dependable, clear sounding, 
pocket-sized, digital 2-meter Amateur 
receiver, the AR-22 is one of the best 
buys on the market at $125. For more 
information on the "Slimsizer" 
AR-22, contact Ace Communica-
tions, Inc., 2832-D Walnut Ave., 
Tustin, California 92680. 

AED Scanners 

As most two meter fans know, 
there are many new and wonderful 
FM rigs currently on the market, with 
more in the design stage. AED Elec-
tronics, of Montreal, designs and mar-
kets a line of scanners, both in kit-
form and pre-assembled, that virtually 
opens a whole new dimension of 2-
meter FM operation. 
Their first project was a scanner for 

the popular ICOM IC-22S. This re-
markable unit fits entirely inside the 
radio, and the only outside indication 
that the unit is modified to scan is a 
small toggle switch mounted on the 
microphone to 'lock' the scanner 
whenever anything interesting is 
heard. It scans from 145.350 MHz to 
147.990 MHz at a rate of 100 kHz/ 
second. 
The scanners themselves are ex-

tremely easy to assemble, install and 
operate. The manual supplied with 
each scanner kit is extremely compre-
hensive with large pictorial drawings 
and easily-followed step-by-step in-
structions. Also included in the man-
ual is a simple description of how the 
circuit operates, and some tips on 
how you will get full enjoyment from 
operating your AED scanner. All you 
need to assemble and install the unit is 
some solder, a fine-tipped soldering 
iron, and some basic tools. 
The scanner for the Yaesu FT227R 

samples the spectrum at a rate of 200 
kHz/second, and the sweep width is 
easily adjustable for any portion of the 
band. The AED scanner is operated 
by one mini-toggle switch mounted 
on the mic and scans up and down re-
peatedly. While scanning, the re-
ceived signal will cause the scanner to 
pause for five seconds before moving 
on, unless 'locked' by the switch on 
the microphone. This allows you to 
sample the band, find something in-
teresting, and listen to different re-
peaters. The frequency appears on 
the display, so you know where you 
are on the band. 
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Other AED scanners include a kit 
for the Clegg FM-28, Midland 13-510 
and the 220 MHz version, the Mid-
land 13-513. This, incidentally, is the 
first scanner kit for a 220 rig. The kit is 
basically the same for all three rigs; 
the scan-rate is 100 kHz/second, and 
the sweep width scans MHz as se-
lected by the MHz switch on the 
radio. Two mini-toggle switches 
mounted on the radio and micro-
phone control the scanner itself — 
one switch turns the scanner on and 
the other switch 'locks' the scanner 
after the initial three to five second 
pause. 

For Kenwood devotees, AED Elec-
tronics has two scanner kits that will 
convert the TR7400A, TR7600, and 
TR7625 into scanning radios. The 
scan-rate for the TR7400A is 50 
kHz/second, but this can be adjusted 
by changing a resistor on the scanner 
PC board. The scan-rate for the 
TR7600/7625 kit is adjustable from 
100 kHz/second to 1 MHz/second. 
As in the Midland kit, the scanner is 
controlled by two toggle switches. 
KDK owners shouldn't feel neglected, 
as there is a kit that will convert the 
KDK2015R and KDK2016A as well. 
The scan-rate is the same as for the 
Kenwood TR7600, and the sweep 
width is either the complete band or 
any MHz segment you want as se-
lected by the switch on the radio. 
One of AED's more recent projects 

is a scanner for the Comtronix FM-80 
10-meter FM radio and its 6-meter 
counterpart, the FM-200. These pop-
ular rigs are channelized; each chan-
nel is 10 kHz apart. It, like all other 
AED scanners, fits entirely inside the 
radio and is controlled by a single 
mini-toggle switch on the micro-
phone. 
Finally, the latest project: a scanner 

for the Tempo Si handheld which, in 
keeping with AED Electronics' unique 
design policy, will fit inside the Tempo 
S1. You select the MHz via the 
thumbwheel switch on the Si, and 
the scanner scans at a rate of one 
MHz in fifteen seconds. The transmit 
LED on the unit flashes to indicate the 
scanner is operating. The unit is de-
signed for a battery-powered radio 
and draws only 2.5 mA. This scanner 
has a three second pause, and is 
"locked" by a micro-switch conven-
iently mounted on the Sl's case. 
The price for most AED Electronics 

scanner kits is only $39.95. Should 

you desire your scanner board pre-
assembled, the price is $59.95. All 
AED pre-assembled scanner boards 
have a 90-day guarantee. Kits are 
also guaranteed for 90 days, but this 
warranty covers the components and 
the printed circuit board only. The 
scanner for the Tempo Si is available 
pre-assembled only, and sells for 
$49.95. The Comtronix FM-80/ 
FM-200 kit costs $49.95 ($64.95 
assembled). You may order direct 
from the factory; AED Electronics, 
750 Lucerne Road, Montreal, Que-
bec, Canada H3R 2H6. Please add 
$1.50 for postage and handling. 

Repeater "Tail-Chopper" 
Circuit Electronics, Inc., of Salina, 

Kansas, is introducing a repeater 
squelch-tail eliminator called "Tail 
Chopper." Two models are featured: 
TC-2000 and the TC-2100. Both use 
temperature-compensated operation-
al amplifiers and digital logic, and 
have a five-turn control and LED indi-
cator for maximum sensitivity. 
TC-2100 is a universal module (as 

shown) that can be connected to most 
repeaters to eliminate squelch tails. It 
has a squelch enable-disable function 
if needed for tone operation. 
TC-2000 is a plug-in module to fit 

Regency's UlOR uhf repeater, with 

simple, one-wire hookup. Existing 
squelch can remain functional. 
A pc-board with parts and instruc-

tions is available for kit builders. For 
more information, write Circuit Elec-
tronics, Inc., 621 Bishop, Salina, 
Kansas 67401. 

Clegg FM-88 
and FM-88S 
The FM-88 and FM-88S two meter 

transceivers are modem equivalents 
of the older Clegg FM-28 units. The 
FM-88 design has been changed to 
incorporate several important im-
provements. 

Some of the features which have 
been added to the FM-88 include 
continuously adjustable power out-
put, coverage of MARS and CAP fre-
quencies, improved Touch-Tone® 
performance, and better frequency 
stability. 
Also instituted has been a long-

time, "burn-in procedure."  Each 
radio is completely tested three times 
to assure that customers get a radio 
that meets Clegg's specifications. 
The standard FM-88 provides com-

plete coverage from 143.0 to 
148.995 MHz in 5-kHz steps, and Is 
internally equipped to accommodate 
± 600 kHz standard repeater splits as 
well as simplex. It is capable of ac-
commodating two additional "odd 
ball" repeater splits for those areas 
having one or more non-standard re-
peater pairs, and for CAP or MARS 
applications. 
The FM-88S retains all the features 

of the FM-88 but provides the owner 
with scanning flexibility. A virtually 
unlimited number of memorized 
channels can be stored and scanned. 
Either the entire 2-meter band or a se-
lected segment can be scanned. It can 
be programmed to hold on a received 
signal, or to just pause a few seconds 
on each active channel. The scanner 
option can be added to a standard 
FM-88 at any future date. 
For further information contact 

Clegg Communications Corp., 1911 
Old Homestead Lane, Greenfield In-
dustrial Park East, Lancaster, Penn-
sylvania 17601. 

Microprocessor 
Controlled Repeater 
A line of repeaters covering the 

144, 220, and 450 MHz bands is 
available from Micro Control Special-
ties. The new Mark 3CR repeaters 
combine all the features of the popu-
lar Mark 3C repeater controller plus 
transmitter, receiver, and power sup-
ply in a rack-mount cabinet, ready for 
immediate service. The microproces-
sor-based repeater provides 39 tone-
accessible functions, including auto-
patch, autodial, redial, reverse patch, 
external outputs, and secure control-
operator commands. Crystal-con-
trolled digital tone-decoding assures 
stable and reliable function access. To 
keep users informed of its status, the 
repeater generates thirteen different 
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Morse messages, several of which are 
custom programmed to user specifi-
cations. Basic repeater operations 
such as timeout, tail, and 1D timing 
are also directed by the microproces-
sor so the repeater can discriminate 
intelligently against noise and ker-
chunkers. Several of these operations 
can be modified remotely by com-
mand functions. 
The repeater receiver uses dual-

gate MOSFETS in both rf amplifier and 
mixer stages for high sensitivity (20 
dB quieting with only 0.25 gV of 
input signal) and freedom from over-
load in the presence of 0.5-volt sig-
nals. Crystal filtering and double con-
version are both used to obtain 65 dB 
rejection of off-frequency signals, so 
the repeater is well suited for use in 
hostile rf environments. 
Transmitter output is two watts, but 

optional amplifiers are available to in-
crease the power output to any de-
sired level. Transmitter and receiver 
oscillations are temperature compen-
sated to meet commercial frequency-
stability requirements. The audio cir-
cuits combine generous amounts of 
feedback with symmetrical clipping 
for virtually transparent audio quality. 
For further information, write Micro 

Control Specialties, 23 Elm Park, 
Groveland, Massachusetts 08134, 

Hamtronics Converters 

Hamtronics, Inc., manufactures a 
series of low-cost vhf and uhf conver-
ters for use in receiving OSCAR and 
other signals on your high-frequency 
receiver. Retail prices are $34.95 for 
the kit (or $54.95 wired and tested). 
Any 2-MHz segment in the vhf and 

uhf range can be covered, using the 
10-meter band on your existing re-
ceiver. Standard models are listed be-
low, and other rf and i-f ranges are 
available on special order at the same 
price. Art attractive extruded-alumi-
num-case kit is available as an option 
for $12.95 additional. 

Standard converters for 28-30 MHz 1-f 
Model  Input Range 

C50  50-52 MHz 
C144  144-146 MHz 
C145  145-147 MHz 
C146  146-148 MHz 
C110  Any 2 MHz of aircraft band 
C220  Any 2 MHz of 220-MHz band 

C432-2 432-434 MHz 
C432-5 435-437 MHz 
C432-7 427.25 (61.25 MI lz 14) 
C432-9 439.25 (61.25 MHz 1-f) 

To order, or to request a free 40-
page catalog on vhf and uhf transmit-
ters, receivers, pre-amps, and acces-
sories, call 716-663-9254; or write 
Hamtronics, Inc., 182F Belmont Rd., 
Rochester, New York 14612. 

Heath 2-Meter Digital 
Scanning Transceiver 

Heath Company recently an-
nounced the new VF-7401 2-meter 
fm Digital Scanning Transceiver kit. 
This scans the 2-meter band in 1 MHz 
segments, stopping on any active 
channel. 
The VF-7401 is a completely solid-

state, narrow-band fm transceiver fea-
turing a continuously adjustable 15-
watt (maximum) output: The fully 
synthesized digital circuitry provides 
full-band coverage without the need 
for additional crystals — even for 
MARS and CAP frequencies. The 
transceiver offers simplex, + 600 
kHz, — 600 kHz and 1 MHz offsets, 
and can also accommodate any other 
2-meter Amateur band offset combi-
nation. 
A "power-up" feature allows the 

Amateur Radio enthusiast to monitor 
a particular channel first, before be-
ginning to scan. The kit-builder pre-
programs the favorite frequency into 
the transceiver during assembly. 
Mail order priced at $339.95 with 

standard PPT microphone, the 
VF-7401 is also available with the op-
tional Micoder IITM Microphone/Auto 
Patch Encoder for placing telephone 
calls through repeaters equipped with 
auto patch. The transceiver is designed 
to operate from an automobile electri-

cal system, or using the optional 
VFA-7401-1 power supply. The 
power supply is mail order priced at 

$42.95, FOB Benton Harbor, 
Michigan. 
For further information, or to ob-

tain a free catalog, write Heath Com-
pany, Dept. 350-430, Benton Har-
bor, Michigan 49022. (In Canada, 
write Heath Company, 1480 Dundas 
St. E., Mississauga, Ontario L4X 
2R7.) 

Icom IC-251A 
Icom's latest addition to their VHF 

transceiver line is the IC-251A, an all 
mode, 10-W, 2-meter transceiver, 
covering 143.8 to 148.19 MHz, 
Icom's traditional state-of-the-art en-
gineering has included a multi-memo-
ry system, two internal VFOs and var-
iable repeater offsets. Some of the 
other features in this advanced, flexi-
ble 2 meter system include a memory 
scan which automatically stops when 
it reaches one of 3 pre-programmed 
frequencies. Using the programmable 
band scan, an entire band can be 
scanned. (Or any portion thereof). 
The scanning speed is variable. The 
unit also provides SSB squelch which 
allows the operator to scan 2 meter 
SSB frequencies with the receiver 
quieted. For additional information 
contact: 'corn America, 2112 116th 
Avenue, N.E., Bellevue, Washington 
98004. 

IC-2A Hand-Held 
2-Meter Rig 
The IC-2A 800 Channel hand-held 

VHF transceiver is sold with a three-
way capability combination: 
IC-2A with alkaline battery pack; 
1C-2A with NiCd pack and wall 
charger; 
1C-2AT with NiCd pack, wall 
charger, and built-in tone pad. 
The NiCd pack (IC-BP3) and 

Charger (BC-25U0) is available sepa-
rately. The Alkaline Pack (IC-BP4) 
without batteries is also available. The 
tone pad is a user-installable, plug-in 
option. Price and availability of addi-
tional options, including speaker-mic, 
drop-in desk charger, and leather 
case will be announced shortly. All 
IC-2As are supplied with a flexible 
rubber antenna and a belt clip. 
In addition to the !corn 2A and 

2AT, other VHF and UHF trans-
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ceivers by !corn include the: IC-251A 
all-mode 2 meter transceivers; and 
IC-255A FM 2 meter mobile trans-
ceiver. For further details, contact 
Icom America, Inc., 2112 116th Ave. 
N.E., Bellevue, Washington 98004. 

ATV Downconverter 
P.C. Electronics has introduced a 

new fast-scan ATV downconverter 
which converts the entire 420-450 
MHz band down to TV channel 2 or 
3, or to a 45-MHz i-f, with full band-
width for color and computer video. 
The standard model TVC-4 con-

tains a new microstrip converter with 
a low-noise MRF901 preamp stage, 
12 Vdc power supply, BNC antenna 
input connector, and type F output 
connector. The low-noise-figure pre-
amp stage enables seeing sync bars 
down to as low as 0.3 microvolts. An 
ultra-low-noise NE64535 preamp 
stage is also available as an option to 
get sensitivity down to 0.2 microvolts 
in the TVC-4L. 
The TVC-4 downconverter comes 

in an attractive Ten-Tec JW-5 enclo-
sure, ready to plug in and enjoy the 
pictures. Ten-Tec has also specially 
coated the Cycolac woodgrain side 
panels with a conductive coating for 
excellent shielding. 

Pricing for the downconverters is 
$85 for the standard low-noise 
TVC-4. $115 for the ultra-low-noise 
TVC-4L, with both prices shipping in-
cluded in the U.S. For those who 
wish to build their own cabinet and 
power supply, the downconverter 
modules by themselves, wired and 
tested are available (TVC-2 and TVC-
2L) for $49.50 and $79.50 respec-
tively, postage paid. Write for a com-
plete ATV catalog. Send a self-ad-
dressed, stamped envelope to P.C. 
Electronics, 2522 S. Paxson Lane, 
Arcadia, California 91006. 

New UHF FM Repeater 

Spectrum Communications Corpo-
ration has released the new SCR4000 
uhf repeater for production. 
The new uhf repeater offers unsur-

passed performance, reliability, and 
the inherent flexibility necessary to 
handle all professional applications 
from the most basic to the most so-
phisticated. The repeater combines 
cost-effectiveness with state-of-the-art 
conservative design for many years of 
operation with minimal maintenance. 
The recently FCC Type Accepted 

SCR4000 Repeater is a 20-watt unit, 
with a 406-512 MHz frequency 
range. Features include: excellent re-

ceiver sensitivity (0.3 µV/12 dB 
SINAD ), 8-pole front-end filter very 
wide receiver dynamic range with 
double balanced mixer for superior in-
termod rejection. 8-pole i-f crystal fil-
ter, plus 4-pole ceramic filter, built-in 
CW IDer and time-out timer. All im-
portant operating parameters are con-
veniently adjustable and measurable 
from the front panel. The highest 
quality designs, components, and 
workmanship are used throughout. 
The unit is available complete with 
Tone Panel, matching cabinet, du-
plexer, etc. 
For additional information, write 

Spectrum Communications Corp., 
1055 W. Germantown Pk., Norris-
town, Pennsylvania 19401. 

PA 1-10 Two-Meter 
Amplifier 
The PA 1-10 is a solid-state, vhf 

power amplifier designed for fixed or 
mobile operation. The amplifier oper-
ates Class C, for fm only. The PA 
1-10 provides a nominal 10 watts out-
put for 1 watt of input. TIR switching 
is accomplished by diodes and quar-
ter-wave stubs which are ac-coupled 
to ground. The amplifier is factory 
tuned to operate in the 144-148 MHz 
Amateur band, plus or minus 1 MHz 
for MARS or CAP operation. Some re-
tuning may be required for out-of-
band operation. 
This design uses rugged, balanced-

emitter rf power transistors to ensure 
long life and high SWR protection. 
Price is $79.95. For more informa-
tion, write THS Electronics, Rt. 1, 
Box 195, Greene, New York 13778. 

2-Meter Power Amplifiers 
A unique line of 2-meter power 

amplifiers that includes a diminutive 
25 watter not much larger than a 
king-size cigarette package and a 
programmable-input 100-watt model 
is offered by VoCom Products. Their 
smallest amplifier, designed to boost 
the low-level output of a typical hand-
held transceiver to 25 plus watts, is 
available in either a 0.2 or 2-watt 
nominal drive model. The lower level 
model Is designed for those hand-
helds that feature a battery-saving, 
low-power mode, and will operate 
satisfactorily at drive levels as low as 
100 milliwatts. 
The other VoCom amplifiers are 
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rated at 50 and 100 watts nominal 
output. The 50 watt model delivers 
full output with only 2 watts drive, 
while the 100-watt amplifier can be 
user programmed to provide full rated 
output at 2, 10 or 25 watts of drive. 
An illustrated catalog with full 

details on all of VoCom's 2-meter 
amplifiers is available from any 
VoCom dealer or the factory. 
VoCom also manufactures a 5/8-
wave gain antenna. Contact VoCom 
at Box 219, Prospect Heights, Illinois 
60070. 

FT-127 220 MHz 
FM Mobile Transceiver 
The FT-127 is a rugged, economi-

cal fm transceiver for the 220-MHz 
band. Crystal equipped for operation 
on the national simplex frequency of 
223.5 MHz, the FT-127 is capable of 
operation over the entire 220-225 
MHz band. Power output is 10 watts, 

and as many as twelve channels may 
be installed (crystals optional). The 
FT-127 is packaged in a heavy-duty 
metal case, using a diecast front 
panel, making it suitable for demand-
ing mobile applications. 
For further information contact 

Yaesu Electronics Corporation, P.O. 
Box 498, Paramount, California 
90723. 

FT-480R 2-Meter SSB/ 
CW/FM Transceiver 
The FT-480R is a total perform-

ance, compact, SSB/CW/fm trans-
ceiver for the demanding 2-meter 
operator. Rated at 30 watts PEP input 
on SSB, 30 watts dc input on CW and 
fm, the FT-480R covers 143.5-148.5 
MHz. The microcomputer circuitry 
built into the FT-480R allows unprec-
edented ease of operation. For exam-
ple, when tuning on SSB/CW, the 
frequency synthesizer automatically 

tunes at 10 Hz, 100 Hz, or 1 kHz per 
step; or 1 kHz, 20 kHz, and 100 kHz 
per step on fm. At the flick of a 
switch, you can zero the display to an 
even-channel step (when switching 
from SSB to fm), thus avoiding the 
nuisance of being a few hundred hertz 
away from a "standard" channel 
when changing modes. 
Four memories with priority chan-

nel operation, scanning from the 
microphone, a highly effective noise 
blanker, high/low power selection on 
CW/fm, and provision for changing 
frequency during transmission (essen-
tial for OSCAR operation, yet not 
possible on many rigs) all make the 
FT-480R a welcome addition to the 
Yaesu line. A matching external 
power supply, the FP-80, is available 
for ac operation. 
For further information contact 

Yaesu Electronics Corporation, P.O. 
Box 498, Paramount, California 
90723. 

AEA MorseMatic Keyer 

A computerized electronic keyer is 
now available that combines virtually 
all the features of all the other keyers 
in the marketplace, at a price that is 
affordable for any true CW enthu-
siast.  . 
The AEA MorseMatic uses two cus-

tom, state-of-the-art micro-computer 
chips to perform functions that were 
previously only a CW operator's fan-
tasy. 
The MorseMatic can be tailored to 

the user's needs. Features considered 
to be great by some users (such as dot 
and dash memory) are disliked by 

others. For the first time, the Morse-
Matic makes a keyer available that will 
appeal to all users because it can be 
tailored exactly to each operator's 
desires with a 16-button keypad. 
For serious contest enthusiasts, the 

MorseMatic offers the most flexible 
automatic serial-number generator on 
the market. 
For serious vhf DXers, the Morse-

Matic offers the exclusive automatic-
beacon mode for precise moon-
bounce, scatter, or tropospheric DX 
scheduling. To use the beacon mode, 
instruct the MorseMatic how long to 
transmit any selected message and 
how long to pause before the 
message is automatically transmitted 
again. The computers will automati-
cally set the message code speed to fit 
the desired transmit window. The 
beacon mode can also be used for 
contest operating and for vhf beacon 
transmissions. 
The MorseMatic is the first to offer 
"soft-partitioning" of the memory, 
unlike the "hard partitioning" in all 
other keyers. Soft-partitioning means 
no wasted memory space. All of the 
memory can be allotted to one 
message location, or it can be divided 
up into as many as ten locations. The 
memory can be loaded in automatic 
mode for perfect message formatting, 
or it can be loaded in the real-time 
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mode for individualizing a message. 
Memory can also be loaded in auto-
matic-keyer mode (any dot and dash 
ratio) or in semi-auto (bug) mode. 
Any message can be played back with 
any selected dot and dash ratio. 
Hence, the user can send a sloppily 
loaded bug-mode message back with 
perfect 3 to 1 dash to dot ratio. Con-
versely, a perfectly loaded 3 to 1 dash 
to dot ratio message can be replayed 
later with as much as an 8 to 1 dash to 
dot ratio (sounding like a bug). 
Automatic transmit-tune mode: 

The MorseMatic can be used to key 
the transmitter for tuning purposes. 
The operator need only hit any key-
pad button or the key paddle to de-
feat the tune mode. 
Editing a memory loading mistake 

is a snap with the MorseMatic. If you 
are near the end of loading a message 
into memory and a mistake is made, it 
only takes seconds to erase the mis-
take and then continue with an error-
free message. 
All this, plus an excellent Morse 

trainer, is included in the basic price of 
the MorseMatic. It is the only trainer 
that will automatically increase the 
speed of the practice characters so 
that your brain is "fooled" into think-
ing it is still copying the starting speed. 
No more need to keep buying prac-
tice tapes as you start memorizing old 
ones, or as you progress in speed. 
The MorseMatic will take you from 2 
to 99 WPM. MorseMatic and Soft-
Partitioning are trademarks of AEA. 
Introductory Amateur net price is 

$199.95. Write Advanced Electronics 
Applications, P.O. Box 2160, Lynn-
wood, Washington 98036. 

Magnet Mount Accessory 
A new magnet accessory mount, 

model K-350, is available from the 
Antenna Specialists Co. The mount is 
a heavy duty, professional-grade 
magnet base with pre-assembled RG-

58U cable and fittings to accommo-
date virtually all standard base-loaded 
or low-profile communications whips. 
The assembly will accommodate ei-

ther 5/8-24 thread base loads or, 
with an adapter furnished, the 
1-1/8-18 thread low profile configu-
ration. Cable length is 12 feet, ample 
for roof top vehicle installations, and 
is furnished with a pre-assembled 
PL-259 connector. Price is $28.75. 
For additional information write to, 
The Antenna Specialists Co., Profes-
sional Division, 12435 Euclid Ave-
nue, Cleveland, Ohio 44106. 

Bencher Keyer Paddles 
The Bencher series of keyer pad-

dles provides many unusual and in-
teresting features that will improve 
your CW and help make operating a 
real pleasure. In addition to the dual 
levers that permit iambic keying, there 
are adjustable contact point spacing, a 
wide range of tension adjustments 
that can be tailored to match your 
"fist," self-adjusting needle bearings, 
solid silver contact points, precision-
machined components, and a heavy 
steel base with nonskid feet. The stan-

dard BY-1 base is finished in attrac-
tive black wrinkle. The BY-2 has a 
polished chrome base, and the BY-3 
is available with a gold-plated base on 
special order. A unique feature is the 
paddles themselves, made from crys-
tal-clear, polished plastic that blends 
nicely with the chrome main-frame 
and black-wrinkle base. Model BY-1 
is priced at $39.95, and Model BY-2 
is $49.95. Write for quotation on 
Model BY-3. For more information, 
see your local dealer or write to 
Bencher Inc., 333 West Lake Street, 
Chicago, Illinois 60606. 

DenTron Radio 
Antenna Tuner 
The matching amplifier for the Den-
Tron Component Series is described 
in the Transmitters section. 

DTR-3KA Antenna Tuner 

Frequency coverage: 1.8-30 MHz contin-
uous built-in 2 kW PEP dummy load — 
forced air cooled 

Input impedance: 50 ohms (resistive) 
Output impedance: 
Coax 1 50 ohms nominal 
Coax 2 50 ohms nominal (may range 
from a few ohms to a high impe-
dance) 

Coax 3 50 ohms nominal 
Long wire either high or low impe-
dance 

Balanced line 75 to 600 ohms 
Power capability: 3000 watts PEP 
Wattmeter accuracy: ± 5% full scale 
Dimension: H 51/4 " W 17" D 13" 

(W 19" with rack brackets) 
Weight: 15 pounds 

Flesher Terminal Unit 
Designed for hf and vhf autostart 

operation, the TU-170 from Flesher 
Corp. connects your radio to your 
teletype or computer. Features in-
clude computer TTL interface, a built-
in 60 mA loop supply, loop switching 
circuit and 170 Hz shift active filter de-
modulator. The demodulator requires 
100 mV signal and has a 3-stage 
2125 Hz active filter for mark signals 
and a 3-stage, 2295 Hz space filter. 
There is an adjustable threshold auto-
start with solid-state relay output. 

For free brochure write Flesher 
Corp., P. 0. Box 976, Topeka, Kan-
sas 66601. 

COMM Audio Processor 
The Model 210 is an expansion of 

the earlier Binaural Synthesizer-Filter, 
the 1500 series — with the following 
additions and changes: 
Additions: Voice-Filter — a new 

system using 13 poles of filtering re-
sulting in a nominal 3 to 5 dB of S/N 
improvement over a single-pole, 2.5-
kHz flat voice bandwidth . . . plus a 
significant benefit in rejecting overlap-
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ping QRM. Also, using Voice-Filter in 
concert with the binaural synthesizer 
provides "directional tuning" which 
makes the precision tuning required 
for SSB quick and easy. 
Antiphasic White Noise — a new 

method used to mask noise and inter-
ference of a more objectionable char-
acter without reducing — in fact often 
improving — the clarity of signals. 
Threshold CW signals, when being 
listened to through a very narrow fil-
ter, can often be copied solid when 
this noise feature is added. 
Separate binaural output level con-

trols — this enables fine balance to 
correct for any speaker, hearing, or 

amplifier dissimilarities. Also, in spe-
cial cases, either the high or low band 
gain can be reduced to zero, effective-
ly increasing the CW filter selectivity 
function to 13 poles on the side re-
duced, plus a reduction to 50 Hz. 
Modifications: Narrow-band filter 

— this filter has been increased to a 9-
pole Chebychev design with the first 
stage configured as a passive pre-filter 
to reduce transient intermodulation 
distortion. 
Power amplifiers — an LM377 

dual, 2-watt integrated circuit has re-
placed the 1/2 watt system in models 
1100 and 1500. 
Input circuitry — the nominal input 

impedance is now 8 ohms. 
For more information, write 

Hildreth Engineering, P. 0. Box 
60003, Sunnyvale, California 94088. 

Kantronics Morse Code/ 
Teletype Reader 
Kantronics' Field Day • is a tri-mode 

microcomputer system that reads and 
displays Morse code and radiotele-
type signals and computes Morse 
code speeds. It is a complete unit that 
doesn't require peripheral equipment 
or television monitors for use. 
Field Day is lightweight and port-

able. A movable support arm tilts the 

unit to four different viewing angles 
and doubles as a handle for field use. 
The enclosure is sturdy and durable, 
but light and compact as well. Front-
panel controls include ON/OFF, 
SPEED (display), EDIT, (word) 
SPACE, and RESET. 
Field Day copies incoming or out-

going signals through the audio out-
put of a receiver. (Outgoing signals 
are monitored through receiver side-
tone provisions.) An internal speaker 
is enclosed, and volume is adjusted 
through the receiver audio gain 
potentiometer. If Morse code is being 
copied, Field Day screens out 
unwanted signals with an active 200-
Hz bandwidth filter. The 750-Hz 
center frequency signals are then 
entered into the microcomputer 
system, which uses an 8035 chip. 
Once signals are converted to 

alphanumeric text, they are advanced 
from right to left across ten 14-
segment displays. When in the code-
speed mode, the two leftmost LEDs 
display the speed while text advances 
across the others. 
Two Morse copying modes are 

accessed on the front panel. In the 
standard copying mode, fairly strict 
Morse specifications are applied to the 
incoming code. If spacing or weight-
ing is incorrect, the unit will display a 
variety of mumbo-jumbo. This mode 
is good for copying good code, and 
acts as the perfect "judge" for prac-
ticing Morse sending. 
When the code editor is engaged, 

Field Day processes the signals with a 
relaxed program that effectively ana-
lyzes and edits poorly sent code. The 
corrected version is then displayed. 

In addition to code editing, a word 
spacing control is included on the 
Field Day front panel. This control de-
termines the most likely word breaks 
and inserts spaces into bunched copy. 

Morse code speeds are displayed at 
the touch of a front panel button. 
When not in use, all ten LEDs are de-
voted once more to code-text display. 

In RTTY mode, which is controlled 
from the back panel, the standard 60, 
67, 75, and 100 words-per-minute 
Baudot teletype speeds are copied. 
With no other teletype equipment, 
the two-tone signals can be read as 
standard text. Also found on the back 
panel are terminals for audio input, 
TTL compatible inputs, TTL compati-
ble demodulator output from the unit, 

and a phone jack for attaching head-
phones. 
For more information, contact Rick 

Link, WBOKDE, Advertising Mana-
ger, Kantronics, Inc., 1202 East 23rd 
Street, Lawrence, Kansas 66044. 

'"Field Day" is a trademark of Kantronics, 
Incorporated. All rights reserved. 

Plug-In AC Power 
Conditioner 
The Model 300 ac Power Condi-

tioner protects sensitive electronic de-
vices — for example, computers, ter-
minals, printers, modems, as well as 
office, laboratory, and communica-
tions equipment — that use micro-
processor and semiconductor circuit-
ry. Since the Model 300 incorporates 
a wall-socket type of fixture, all equip-
ment can simply be plugged-in, and 
any 117-Vac wall outlet can thus be 
converted into a "dedicated" line. 
The 300 clamps high-energy tran-

sients and filters RFI from the ac line. 

If a severe transient does occur, the 
device will "fail safe" and thus protect 
the equipment without interruption of 
service or loss of data. The protection 
status is monitored continuously by 
an LED. 
The low-cost, portable (weighs 1 
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pound), Model 300 protects low- and 
high-impedance loads from common 
and transverse mode transients as 
well as from continuous or intermit-
tent power-line noise. It holds down 
voltage spikes to safe levels, absorb-
ing up to 80 joules of transient energy 
— a level that is unlikely to be en-
countered in actual operational con-
ditions. 
The price is $135 each with deliv-

ery from stock. For more information 
write MCG, 160 Brook Avenue, Deer 
Park, New York 11729. 

Dummy Load 
from MFJ 

The MFJ-250 Versaload is a kilo-
watt dummy load from MFJ Enter-
prises, Inc., of Mississippi State, Mis-
sissippi. 
This oil-filled load permits high-

power tuneups, and extends the life 
of transmitter finals by presenting a 
matched load. You can run 1 kW CW 
or 2 kW PEP for 10 minutes, 500 
watts CW or 1 kW PEP for 20 min-
utes, or continuous duty using 200 
watts CW or 400 watts PEP. A derat-
ing curve is printed on the can. 
The resistor is a high-quality, 50-

ohm unit, producing low VSWIi to 
400 MHz, The Versaload is ideal for 
testing high-frequency and vhf trans-
mitters. Important in today's ecology, 
the Versaload contains no PCB! The 
unit comes with SO-239 coax con-
nector, and is vented for safety. 
Price is $29.95; you can order one 

today by calling 800-647-1800, or 
write MFJ Enterprises, Inc., Box 494, 
Mississippi State, Mississippi 39762. 

New MFJ Transceiver/ 
Receiver Preselector 
The new MFJ-1040 transceiver/ 

receiver preselector covers 1.8 to 54 

MHz in 4 bands. It improves weak sig-
nal reception, helps reject out-of - 
band signals, and reduce image re-
sponse. A push-button switch gives 
you 20 dB attenuation to cut down 
those strong signals that might other-
wise overload your receiver. Two 
more push-button switches let you 
switch between two antennas and two 
receivers. Other controls include: 
gain, relay delay, band selector, on-
off/bypass, and an LED to indicate 
when on. 
Phono jacks are paralleled with 

coax connectors on the back panel to 
let you use the type of connector you 
prefer. 
The MFJ-1040 has an rf-sensing 

relay which handles up to 350 watts, 
This relay automatically bypasses the 
preselector when transmitting. It also 
has a push-to-talk connection on back 
if this is preferred. 
The 1040 operates on 9-18 Vdc or 

on 110 Vac with optional ac adapter 
($7.95). 
The MFJ-1040 is available from 

MFJ Enterprises, Inc. for $99.95 plus 
$3.00 shipping and handling. 
The MFJ-1045 is a less expensive 

version of the MFJ-1040. This ver-
sion is made for the serious SWL who 
will be using it with a receiver only. 
The MFJ-1045 is the same as the 

MFJ-1040 except it doesn't have the 
20-dB attenuator, relay for transceiv-
er bypass, delay control, push-to-talk 
connections, and has only connec-
tions for one antenna and one 
receiver. 

The MFJ-1045 is available from 
MFJ Enterprises, Inc. for $69.95 plus 
$3.00 for shipping and handling. 
To order, call toll-free 800-647-

1800, or mail order with check or 
money order to MFJ Enterprises, 
Inc., P.O. Box 494, Mississippi State, 
Mississippi 39762. 

New MFJ Receiver 
Antenna Tuner 
The MFJ-959 lets you match your 

antenna to your receiver for maxi-
mum signal strength. It has a 20-dB, 

low-noise preamplifier to further en-
hance the received signal. 
With the MFJ-959 you can switch 

between two antennas and two re-
ceivers. The 959 tunes from 1.6 to 30 
MHz and there is a 20 dB attenuator 
to keep those stronger signals from 
overloading your receiver. Coax and 
phono jacks are connected in parallel 
to let you use the type of connector 
you prefer. 
With the MFJ-959, you can enjoy 

the best possible reception from your 
antenna. It uses 110 Vac or 9-18 Vdc 
as a power source. 
The MFJ-959 sells for $89.95 plus 

$3.00 for shipping and handling. 
The MFJ-950 is the same as the 

MFJ-959 but without the preamp, at-
tenuator, and bypass. The MFJ-950 
sells for $59.95 plus $3.00 for ship-
ping and handling. 
To order, call toll free 800-647-

1800 or mail order with check or 
money order to MFJ Enterprises, 
Inc., P.O. Box 494, Mississippi State, 
Mississippi 39762. 

MFJ-408 Deluxe 
Electronic Keyer II 
The new MFJ-408 Deluxe Elec-

tronic Keyer II has a readout and a 
socket for the Curtis external 
memory, random code generator, 
and keyboard. 
The MFJ-408 lets you read your 

sending speed to 50 WPM, and the 
accessory socket allows you to use 

FIZT:11 111111•1 
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Curtis accessories such as external 
memory, random-code generator, or 
keyboard. 
The MFJ-408 is based on the prov-

en Curtis 8044IC keyer chip. It oper-
ates in Iambic, automatic, semi-auto-
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matic, or manual modes. Dot-dash 
memory provides self-completing 
dots and dashes with jam-proof spac-
ing. The keyer provides keying for 
grid block, cathode, or solid-state 
transmitters ( — 300V, 10 mA max; 
+ 300V, 100 mA max.). 
All controls are on the front panel, 

and include weight control, tone con-
trol, and function switch (on, off, 
semi-automatic/manual, and tune). 
A stereo phone jack for the key, and 
phono jacks for outputs are on the 
back of the MFJ-408 keyer. 
The MFJ-408 is completely port-

able; it operates up to one year on 
four C-cells. It has a 2.5-mm phone 
jack for external power (6 to 9 Vdc), 
or order the optional ac adapter for 
$7.95. 
The MFJ-408 Deluxe Keyer 11 is 

available from MFJ Enterprises, Inc., 
for $79.95 plus $3.00 shipping and 
handling; accessory cable with plug is 
$3.00. To order, call toll-free 
1-800-647-1800, or mail order to 
MFJ Enterprises, P.O. Box 494, 
Mississippi State, Mississippi 39762. 

Heavy-Duty Line Filters 
New heavy-duty, ac power-line fil-

ters that handle up to 15 amperes 
have been introduced by the J.W. 

t 
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Miller Division of Bell Industries in 
Compton, California. 
Sensitive equipment is protected 

from interference by these filters. 
They are ideal for preventing power-
line interference from virtually all 
sources such as copying machines, 
small computers, and appliances. 
Model C-515-L1 (110-120 Vac) 

and Model C-516-L2 (220-240 Vac) 
five-section LC-network filters pro-
vide 50 dB attenuation or better for 
500 kHz to 300 MHz. 
In use, the equipment causing the 

interference is plugged into the filter, 
and the filter is plugged into an ac out-
let. Also, the filter can be plugged in 
between equipment to be protected 
and the ac power. 

Additional information may be ob-
tained from Jerry Hall, J.W. Miller 
Division, Bell Industries, 19070 
Reyes Avenue, Compton, California 
90221. 

New Automatic 
Antenna Tuner 
An automatic antenna tuner for use 

with Amateur, commercial and gov-
ernment communications systems has 
been introduced by the J. W. Miller 
Division of Bell Industries from 
Compton, California. 

The Auto Track Model AT2500 an-
tenna tuner can handle power in ex-
cess of 2500 watts PEP over a fre-
quency range from 3 to 30 MHz. 
Average automatic tune-up time 

for the AT2500 is 15 seconds. 
Front panel switch positions permit 

the use of three coaxial antenna out-
puts, one long wire antenna and one 
coaxial tuner bypass. Output impe-
dance range is 10-300 ohms. 
A direct reading SWR meter on the 

front panel is calibrated from 1:1 to 
infinity. 
The POWER panel meter displays 

RMS with continuous (CW) carrier 
and automatically displays PEAK 
when in SSB mode in ranges of 0-250 
W and 0-2500 W. 
Additional information may be ob-

tained from Curt Henius, J.W. Miller 
Division of Bell Industries, 19070 
Reyes Avenue, Compton, California 
90224. 

P-3 Series Tone Encoder 
from Pipo 
Communications 
Pipo announces the P-3 series, a 

small, miniature Touch-Tone encoder 
consisting of a separate keyboard and 
three different electronic packages to 
choose from. This is just what many 
hams have been waiting for to satisfy 
the need for a custom installation. 

The advantage of quality and reliabili-
ty that Pipo has offered in the past is 
here again. 
The system of the P-3 Series offers 

the choice of mounting the electronics 
directly behind the keyboard or in a 
remote location apart from the key-
board, without being subject to RF1. 
Features include wide voltage 

range (4.5-16 Vdc), immune to RF1, 
will drive any transmitter or system, 
totally self-contained, twelve and six-
teen key available, temperature range 
15° to +160°F. 
For more details, write Pipo Com-

munications, P.O. Box 3435, Holly-
wood, California 90028. 

New Model 444D 
Microphone from Shure 
Serious Amateur Radio operators, 

who have long regarded the Shure 
Model 444 as the "standard" among 
fixed-station microphones, now have 
a new candidate upon which they 
may bestow the title. 
It is the new Shure Model 444D, 

which retains all the performance 
characteristics that made the Model 
4'11 popular, but also offers added 
features Amateurs will find especially 
appealing. 

The Model 444D has a new impe-
dance-selector switch located on the 
bottom of the base, which allows se-
lecting either high- or low-impedance 
operation. This feature significantly 
increases the 444D's compatibility 
with existing fixed-station equipment. 
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A second easy-to-use slide switch is 
provided for switching between nor-
mal or VOX operation. These new 
convenience features join the unit's 
easy-to-use, momentary or locking, 
push-to-talk switch bar, which actu-
ates the microphone and an external 
relay or control circuit with figertip 
action. 
Other added features of the Model 

444D are a coiled cable, the availabil-
ity of a free, personalized nameplate 
imprinted with an Amateur's station 
call letters, and a new wiring guide 
with instructions for wiring the micro-
phone to major brands of ham equip-
ment. 
Field-proven features retained in 

the design of the new Model 414D in-
clude a rugged, Controlled Magnet-
o,: microphone element, speech 
response tailored for maximum intelli-
gibility, height adjustment for opera-
tor comfort, and a tough, Armo-
Due' case that is impervious to rust 
and deterioration. 
User net price of the Model 444D is 

$55.50. For more information, write: 
Shure Brothers Inc., 222 Hartrey 
Avenue, Evanston, Illinois 60204. 

CW Station Identifier 

Spectrum Communications' model 
ID1000 automatic morse CW station 
identifier is a 1-2 channel, stored-pro-
gram unit designed to connect with 
any solid-state or tube-type base sta-
tion or repeater transmitter. This new 
IDer features automatic identification 
of the station, either at completion of 
activity or at 15-30 minute intervals, 
AC supply, optional provision for 12-
Vdc battery input with automatic 
switchover to special "Emergency 
Power ID." CW tone pitch, speed, 
level, and time are adjustable. 
The transmitted code signal is a 

pleasant sinusoidal note, and the unit 
has an output capacity of up to 6 V 
p-p into a 600-ohm or greater load. A 
plug-in PMOM chip is used to store the 
memory. The unit is housed in a stan-
dard 19" rack mount. 
The unit ensures full and automatic 

compliance to the FCC requirements 
of parts 89, 91, 93, and 95, as well as 
other applications. For further infor-
mation, contact Spectrum Communi-
cations Corp., 1055 W. Germantown 
Pike, Norristown, Pennsylvania 
19401, (215) 631-1710. 

ASCII/Baudot Morse 
Translators 
A new single-board code convert-

er, designated the ABM-100, is now 
available from Xitex Corporation for 
translating between ASCII and Baudot 
or Baudot and ASCII. Using a pair of 
MK-3870 single-chip microcomput-
ers, the board provides two indepen-
dently programmable serial-data ports 
which are internally connected. Pro-
gramming is accomplished using on-
board DIP switches for selecting the 
baud rate, line length and data format 
for each of the two ports. 
Eight different baud rates are pro-

vided from 110 to 1200 Baud ASCII, 
and 45.45 to 74.2 Baud Baudot. 
Output-line lengths of either 40, 64, 
72, or 80 characters are also select-
able. 
Other features include a built-in 

FIFO buffer and interfaces for both 
RS-232 and 20/60 mA current-loop 
operations, plus speed-conversion 
capability. 
A third port is provided for transla-

tion between Morse code and either 
ASCII or Baudot. This permits the 
generation and decoding of Morse 

Hydraulically Positioned 
Mobile Antenna 

signals (dc levels) using conventional 
ASCII or Baudot equipment. 
Applications for the ABM-100 are 

found in the Amateur, home-comput-

er, hearing-impaired, Military, and 
other market areas where Baudot or 
Morse signals are being interfaced 
with equipment having only ASCII 
I/O capability. 
The ABM-100 retails for $129 with 

quantity and dealer discounts avail-
able. For detailed information, write 
Steve Kriss at Xitex Corporation, 
9861 Chartwell Drive, Dallas, Texas 
75242. 

Anteck, Inc, introduces the MT-
1RT 3.2 to 30 MHz Inclusive, remote 
tuned, mobile or fixed portable anten-
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na. Tuned from the operator's posi-
tion or up to 500 feet away, the RT 
package incorporates a hydraulic cyl-
inder in the mast section of the anten-
na, two miniature pumps with reser-
voir and mounting bracket, and an 
operator's control box with fast and 
slow rates. It covers 3.2 to 30 MHz in 
22 seconds (in fast) or 44 seconds (in 
slow). 
Ratings are: — 40° F operation (still 

air, with recommended fluid), 50-
ohms input, and 750-watts CW, 
1500 PEP. 
The main body of the loading coil 

and cylinder is approximately 1 inch 
in diameter and 60 inches long, with 
whip extending 32.5 inches at 30 
MHz and 56 inches at 3.2 MHz, al-
lowing exact resonance and true op-
erator convenience. The MT-1RT in-
stalls in approximately thirty minutes. 
It is priced at $225. An MT-1RTR ret-
ro-fit kit for all existing MT-ls is avail-
able for $102. Contact your Anteck 
dealer or Anteck, Inc., Route One, 
Box 415, Hansen, Idaho 83334, for 
more information. 

Antenna Specialists' New 
"Low-Profile Mount" 
Mobile Antennas 
The Antenna Specialists Company 

has introduced new unity-gain mobile 
antennas, the ASPR690 series, em-
ploying sleek, low-profile mounts. 
Rated at 100 watts in either 108-174 
MHz or 406-572 MHz bands, the new 
antennas are tunable from the top, 
and feature a special rubber vibration 
damper in the base. Roof-top, trunk-
lid, magnet-mount, GE and RCA 
conversion, and 3/8 inch snap-in-
mount models are available. The 
ASPR690 series can be converted to 
a gain antenna without changing 
mounts or installing adaptors. 
For complete product information, 

write to Professional Products Divi-
sion, The Antenna Specialists Co., 
12435 Euclid Avenue, Cleveland, 
Ohio 44106. 

Avanti High-
Performance Glass-
Mounted Antenna 
Avanti Research and Develop-

ment, Inc., of Addison, Illinois — has 
just Introduced a new 3-dB gain, 

high-performance mobile antenna 
that's specially designed for Amateur 
Radio operators. 
It's called the AH 151.3G, a 2-

meter antenna (tunable to 174 MHz), 
that features a sleek, low-contour 
design and provides improved vhf 
signals. Also has a half-wavelength 
design that's guaranteed to deliver 
superior performance over a deck-
mounted 5/8-wavelength antenna. It 
transmits a more uniform pattern than 
a typical "ground plane" antenna. 
A unique on-glass mounting design 

eliminates the need for external elec-
trical connections — thus preventing 
coax cable deterioration caused by 
corrosion and water seepage. 
The patented "High-Q" impedance 

coupling unit, with built-in Ritter noise 
reduction system, mounts inside the 
vehicle to ensure maximum perform-
ance throughout the 2-meter band. 
There are no holes to drill, no car-
body patching at resale time. 
A new aerospace adhesive discov-

ery securely locks antenna mount to 
glass with the strength of a 1/4-inch 
bolt, yet it can be removed instantly 
for storage, car wash, or theft protec-
tion. The mount is guaranteed to hold 
securely under even abnormal weather 
conditions and excessive vibrations. 
Durability is also ensured by triple-
chrome-plated contour mount and 
180 degree tilt-angle-adjustable whip 
holder. The whip itself is made of 
17-7 pH stainless steel. 
In addition to the AH 151.3G, 

Avanti makes on-glass antennas for 
Amateur Radio operators in the 
220-225 MHz and 440-450 MHz 
bands, and trunk-mounted mobile 
antennas for comparative frequencies 
at 144-148 MHz and 440-450 MHz. 
Avanti also offers, especially for 
Amateurs, a 10-meter dual-polarity 
beam (AH028.98), which is the origi-
nal polarity-diversity loop antenna. 
For more information, contact 

Avanti Research and Development, 
Inc., 340 Stewart Avenue, Addison, 
Illinois 60101. 

New Base Monitor 
Antenna from Avanti 
A new tri-band monitor antenna, 

with a U.S. patented design for pull-
ing in more signal, has been recently 
introduced by Avanti Research & De-

Avanti Base 
Monitor 
Antenna 

Ti 

Antenna Specialist 
Mobile VHF/UHF Antenna 

Centurion 
Flexible 

December 1980  ERH 29 



velopment, Inc. — a recognized lead-
er in Antenna Systems. 
Called the Astro Scan (AV-801), it 

combines three antennas in one, with 
each antenna operating at peak po-
tential. It monitors the entire range of 
HF. VHF and UHF signals, including 
the new "T" Band. 
State-of-the-art design on this new 

base antenna improves both gain and 
bandwidth over previous monitor an-
tenna designs, and gives you fewer 
dead spots for longer range, clearer 
reception. 
The Astro Scan uses a dc-ground 

construction to cut static and noise. 
Unique co-inductive design eliminates 
troublesome coils, making it durable 
in extreme weather conditions and 
when lightning strikes nearby. 
In addition to easy assembly and in-

stallation, the Astro Scan also features 
a compact aerospace construction — 
well-balanced to reduce strain on the 
mast and rigging. Cryogenic alumi-
num used in the Astro Scan actually 
gains strength in colder weather, 
helping it to resist ice storms. 
For more information, contact 

Avanti Research & Development, 
Inc., 340 Stewart Avenue, Addison, 
Illinois 60101. 

Flexible Antenna 
Centurion International has intro-

duced a new field-tunable flexible re-
placement antenna for hand-held 
radios in the range of 30 to 50 MHz. 
Designated Series L, the new an-

tennas are available with any of the 
fourteen different connector configu-
rations in the standard Centurion fac-
tory-tuned line. This selection assures 
high-performance replacement of vir-
tually any handheld-radio antenna in 
this band. 
The Series L antennas are protect-

ed by a mil-spec neoprene jacket with 
flexibility from —55° to + 100° C. 
The jacket is self-extinguishing when 
exposed to flame. Approximate 
length is 10 inches. 
For more information, write Cen-

turion International, P. 0. Box 
82846, Lincoln, Nebraska 68501. 

Cushcraft Vertical 
Antennas 
Many hams are convinced that to 

work a lot of DX they need a couple 
of thousand watts and a monster 

antenna array. While that undoubted-
ly helps, where is it written that the 
ham suffering from a money or space 
cramp can't compete for his day in the 
DXCC sun? 
The three new Cushcraft verticals, 

the ATV-3, ATV-4, and ATV-5, pro-
vide a common-sense solution to a 
commonplace problem. Specifically 
designed for the DXer, these anten-
nas provide the low angle of radiation 
necessary for long-haul DX commu-
nications, along with the performance 
and quality long associated with the 
Cushcraft name. The ATV-3, ATV-4, 
and ATV-5 operate over the 10, 15, 
and 20 meter Amateur bands. The 
ATV-4 has built-in 40-meter cover-
age, and the ATV-5 is all set for com-
plete five-band operation. 
All antennas feature a built-in 

PL-259 coax connector and stainless-
steel hardware for all electrical con-
nections; all are matched to 50 ohms 
and rated for a full 2000 watts PEP. 
Factory-marked tubing and plain 
English instructions make assembly a 
snap. 
Built to withstand the severest 

weather, the ATVs feature specially 
designed, high-Q traps employing 
large diameter enameled copper wire 
and solid aluminum, air-dielectric ca-
pacitors. The trap forms are manufac-
tured from fiberglass for minimum di-
electric loss and high strength. 
Available from dealers worldwide, 

the ATV-3, ATV-4, and ATV-5 retail 
for $49.95, $89.95, and $109.95 
respectively. For more information 
and a full-color catalog highlighting 
the entire Cushcraft antenna line, 
write to Cushcraft, P.O. Box 4680, 
Manchester, New Hampshire 03108. 

2-Meter Cushcraft Yagi 
Cushcraft calls your attention to the 

Boomer 3.2-wavelength Yagi for 
two-meter DX Amateur-band com-
munications. The antenna exhibits 
16.2 dBd forward gain and 24 dBd 

• 

front-to-back ratio. It has a high-effi-
ciency, balanced feed system with in-
tegral balun. A trigon reflector con-
tributes to Boomer's precise pattern. 
Mechanical features include a large-
diameter round boom, reversible truss 
supports, high strength aluminum 
mounting plates, and all-stainless-
steel hardware. 
Boomers have already established 

new EME and two meter contest 
records. Two or four Boomers can be 
easily stacked using Cushcraft power 
dividers, coaxial cables, and stacking 
frames, for up to 22.2 dBd gain. 
More information is available directly 
from Cushcraft Corporation, PO Box 
4680, Manchester, New Hampshire 
03108, or through most local ham 
dealers. 

New VHF Antennas 
From "Firestik' 
'Firestik' Antenna Company moves 

into the vhf bands with three new heli-
cally wound fiberglass antennas. The 
new additions are: a 144-148 MHz 2-
meter whip (model 2MP-4); a 
156.250-157.035 MHz marine tele-
band whip (model MTB-4); a 
157.755-158.715 MHz land mobile 
tele-whip (model LMT-4). 
All of the new vhf antennas will be 

available in 48 inch mobile models, in 
white with a white tip. The 2-meter 
and marine tele styles will also be 
available in base station models. 
All three of the new antennas are 

5/8-wave, both electrically and physi-
cally, and are capable of handling 
power up to 400 watts. The anten-
nas, due to their design features, 
promise a low angle of radiation, an 
exceptionally wide bandwidth, and a 
low standing wave ratio. 
For more information, write 'Fire-

stik' Antenna Company, 2614 East 
Adams, Phoenix, Arizona 85034. 

Broadband VHF/UHF 
Beam Antenna 
Intended primarily for the hobby 

scanner-radio market, the new Scan-
ner Beam from Grove Enterprises is 
designed to work over the continuous 
frequency range 108 through 512 
MHz. A seven-element, log-periodic 
dipole array, the Scanner Beam is 
said to offer gain approaching 8 dB 
above a dipole on high-band and uhf. 
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An additional 15 dB front-to-back 
ratio makes the Scanner Beam partic-
ularly suitable for long-distance, 
weak-signal directional reception. 
Average VSWR is 1.9:1. 
On low band (30-50 MHz), the 

antenna resembles an omnidirectional 
vertical dipole. 
Constructed of heavy-duty alumi-

num tubing, the Scanner Beam fea-
tures unbreakable ABS Cycolac insu-
lators, 4-foot, baked-enamel painted 
boom, and includes a 4:1 matching 
balun transformer for either 50- or 75-
ohm coaxial feedline. 

A universal offset mount permits 
the Scanner Beam to be attached to a 
metal mast with a minimum of inter-
action, and additionally allows the 
antenna to be tilted in a vertical plane 
for satellite reception. 
Hams will find the Scanner Beam 

also useful for transmitting in the 144, 
220, and 420 MHz bands. $39.95 
plus $4.00 shipping. 
A matching coaxial cable assembly 

is also available. Constructed of 65 
feet of low-loss, foam-dielectric, 
copper-braided shield, the cable 
assembly comes with factory installed 
F connector, Motorola connector, 
and weather boot. $14.95 plus $4.00 
shipping. 
For more information, write Grove 

Enterprises, Inc., Route 1, Box 
156A, Brasstown, North Carolina 
28902. 

Hy-Gain Model 
TH5DX Antenna 
Hy-Gain Electronics, division of 

Telex Communications, Inc., intro-
duces the newest member of the 
famous Thunderbird line of tri-band 

antennas. The TH5DX offers out-
standing performance on 20, 15, and 
10 meters. It features 5 elements on 
an 18-foot boom, with 3 active ele-
ments on 15 and 20 meters and 4 
active elements on 10 meters. The 
TH5DX also uses separate air-dielec-
tric Hy-Q traps for each band. This 
allows the TH5DX to be set for the 
maximum front-to-back ratio, and the 
minimum beam width possible for a 
hi-band antenna of this size. 
Also standard on this antenna are 

Hy-Gain's unique beta-match, rugged 
boom-to-mast bracket, taper-swaged 
elements, and improved element-
compression clamps. 
Contact your nearby Hy-Gain deal-

er, or write to Hy-Gain Div. of Telex 
Communications, Inc., 9600 Aldrich 
Ave. So., Minneapolis, Minnesota 
55420. 

Hustler 2-Meter Antenna-
Mounting Kit 
A new mounting kit, Model 

MKR-2, is now available for convert-
ing Hustler's famous line of series-fed 
mobile vhf antennas to fixed-station 
operation. 
With the appropriate vhf antenna 

installed and tuned, the MKR-2 is 
ideally suited for temporary field-day 
use or permanent installation for local 
QS0s. 
The MKR-2 radial kit consists of a 

heavy duty zinc-plated mast bracket 
and hardware with three 19 inch de-
coupling radials for correct feedpoint 
impedance. It accepts any vhf anten-
na with a standard 3/8 X 24 thread. 
The radial kit can also be used with 

the Hustler SF-220 1-1/4-meter an-
tenna for 220-MHz operation. 
Suggested price on the MKR-2 ra-

dial kit is $19.95, and available from 
Hustler dealers worldwide. 
Information on this and other Ama-

teur fixed and mobile antennas may 
be obtained by writing to Hustler Inc., 
3275 North B Avenue, Kissimmee, 
Florida 32741. 

KLM Circularly 
Polarized Antenna 
KLM's new 420-450-18C antenna 

will bring all the advantages of circular 
polarity to the UHF bands. Flutter and 
multipath fading can now be reduced 
for optimized satellite and terrestrial 
communications. For efficient use of 

all operational OSCAR satellites, the 
18C is a virtual necessity. Its broad-
band character, in the KLM tradition, 
also permits the 18C to meet the criti-
cal needs of DXers, ATVers, and the 
440-450 FM group. According to 
KLM, gain is conservatively rated at 
12 dB. 
New design and construction tech-

niques were used to meet the strict 
electrical requirements for good circu-
larity at UHF. The reflector and direc-
tor elements of the 420-450-18C pass 
through the center of the boom and 
are secured with integral polyethylene 
insulators and locking snap-rings. 
Folded dipoles are used for the driven 
elements. They provide excellent 
bandwidth and maintain perfect ele-
ment symmetry. Circularity is held 
within 1 dB, 430-440 MHz, and 3 
dB. 420-450 MHz. 
Electrically, the 18C has nine ele-

ments in the vertical plane and nine, 
offset by 1/4 wave, in the horizontal 
plane. Feed impedance of each sec-
tion is 50 ohms balanced. Two coax-
ial baluns are supplied. 
The optional CS-2 Circularity 

Switcher, mounted on the antenna, 
features fingertip control of circularity 
(RHC-LHC) in the shack and a built-in 
power divider, for single-feedline con-
venience. 
Price of the 420-450-18C is 

$59.95; the CS-2 is $49.95. For 
more information on the 18C and 
other OSCAR related products, con-
tact KLM Electronics, P.O. Box 816, 
Morgan Hill, California 95037. 

KLM Multi-Band Vertical 
KLM's 40-10V brings a new stan-

dard of performance and efficiency to 
the multi-band vertical. The unique 
design uses a series of lossless linear 
loading and efficient Hi-Q air capaci-
tor sections on 20, 15, and 10 
meters, similar to those on the highly 
successful KT-34A and KT-34XA Tri-
banders. Old style, power-robbing 
coils and capacitors have been com-
pletely eliminated. 
In the KLM tradition, the 40-10V 

provides broadband coverage. All of 
40 meters is accessible with no tuning 
adjustment at 1.5:1 VSWR or better. 
Optimized tuning is also possible 
using the adjustable element tip. And, 
just two settings on each band provide 
complete coverage of 20, 15, and 10 
meters at 1.5:1 VSWR or better. 
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The 40-10V is self-supporting; no 
guying is necessary. It is designed for 
mast, stake, or sidewall mounting. All 
aluminum tubing is strong, weather-
resistant 6063-T832 alloy. All electri-
cal hardware is stainless steel. Nomi-
nal feed impedance is 50 ohms. 
Windload is 2 square feet. Price is 
$109.95. For more information con-
tact KLM Electronics, P.O. Box 816, 
Morgan Hill, California 95037. 

New MFJ Indoor 
Active Antenna 
The new MFJ-1020 indoor active 

antenna can rival, or even exceed, 
the reception of outside long-wire 
type antennas. 
The tuned circuit of this unique 

active antenna helps reduce inter-
mod, provide rf selectivity, and re-

duce noise outside the tuned band. 
The MFJ-1020 can also be used as 

a preselector for an external antenna. 
It covers 300 kHz to 30 MHz in four 
bands: 0.3-1 MHz, 1-3 MHz, 3-10 
MHz, and 10-30 MHz. 
The 1020 comes with an adjustable 

telescoping antenna, ready to sit on 
your desk and listen to the world. The 
controls include: tune, band selector, 
gain, and on-off/bypass. A 9-volt bat-
tery will provide power for portable 
use, or it may be used on 110 Vac 
with the optional ac adapter. 
If ordered from MFJ, there is a 30-

day, money-back trial period. If you 
are not satisfied, you may return it 
within 30 days for a full refund (less 
shipping). MFJ also provides a one 
year unconditional warranty. 
The MFJ-1020 Indoor Active An-

tenna is available from MFJ Enter-
prises, Inc. for $79.95 plus $3.00 
shipping and handling. 
To order, call toll-free 800-647-
1800, or mail order with check or 
money order to MFJ Enterprises, 
Inc., P.O. Box 494, Mississippi State, 
Mississippi 39762. 

HF Bantam Dipole 
Camping? Traveling? Stuck with 

apartment living or building code re-
strictions? Smithe's HF Bantam dipole 
may be for you! 
This 13-foot, center-fed antenna 

can be used on any frequency from 
3.5 to 54 MHz. And it can easily be 
shortened to 7 feet. Most living rooms 
can accommodate it. 
The dipole is made of high quality 

6061-T6 aluminum tubing and stain-
less steel hardware. Through bolts are 
used in assembly, nothing can slip off, 
fall from an apartment balcony, and 
hurt neighbors below. 
Performance? High-Q air wound 

coils and heavy conductors permit 
very high currents to generate a 
strong radiated field. You'll be amazed 
at what the Bantam will do. 
Mounting is simple. It can easily be 

attached to a camera tripod and the 
whole assembly set on the front lawn. 
Change of frequency or polarization 
needs only a moment's effort. And 
when not in use, the Bantam stores in 
its handy carrying case, ready for 
your next trip or DXpedition. 

Specifications: 

Frequency range, 3.5 to 54 MHz. 
(Designed for the 80 to 10 meter 
bands); polarization, horizontal or 
vertical, quickly interchangeable; feed 
point impedance is 50 ohms nominal, 
coils easily set for other values; power 
handling ability, 80 meters — 200 
watts; 40 meters — 400 watts; 20, 
15, and 10 meters — legal limit. 
Mounting, 3 foot mast has 1/4-20 
threaded hole for camera tripod (tri-
pod not supplied), 3/8-24 mounting 
available. 
For additional information write to 

The Comm Center, Laurel Plaza — 
Route 198, Laurel, Maryland 20810. 

Broomstick Antennas 
Broomstick single-band antennas 

from Smithe are designed for the ham 
who must "make do" without outside 
antennas. They are only five feet long 
and an inch in diameter, but are fully 
self-contained, center-fed dipoles 
with built-in matching networks for 
50-ohm transmitters. 
They require no ground plane or 

ground connection. 
Each antenna comes fully assem-

bled. Simply connect it to your high-
frequency transceiver with coax (not 
included) and you're on the air. 
Broomsticks can be used outdoors, 

too — they are waterproof. Or they 
can be hung inside a window, right 
next to the rig. They will work DX, 
too — the antenna's designer worked 
13 countries in as many days, with a 
200 watt transceiver and a Broom-
stick hung in the window of his shack 
on the first floor of a typical suburban 
ranch-style home. 
The price is right: a Broomstick, at 

only $29.95, costs less than a mobile 
whip. 
Bandwidth is 100 kHz (antenna 

can be readily tuned to any frequency 
in band), and the power rating is 120 
W CW, 400W PEP SSB, 70W RTTY/ 
SSTV. 
Polarization can be vertical or hori-

zontal, depending on mounting. 
Length is 5 feet, diameter is 1 inch, 
and weight is 5 pounds. Broomsticks 
carry a 30-day money-back guaran-
tee and a 90-day warranty. 
For further information write to The 

Comm Center, Laurel Plaza — Route 
198, Laurel, Maryland 20810. 
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Telrex 5-Element Beam 
Telrex introduces the latest in its 

series of professionally engineered 
antennas, a five-element, balun-fed 
10, 15, and 20-meter tri-band beam, 
Model TB5ES. The TB5ES provides 
optimum forward gain, front-to-back 
ratio, and signal-to-noise ratio, in an 
antenna which exhibits a clean and 
precise pattern. 
The quality of the 1B5ES is also in 

keeping with its famous Telrex prede-
cessors, the TB5EM and the TB6EM. 
A precision-machined boom, hermet-
ically sealed, epoxied traps, stainless-

Roof-Mounted Towers 
For Vans 
Aluma Tower Company is now 

manufacturing five styles of mobile-
van, roof-mounted telescopic towers. 
The heavier duty model of these 

towers will crank up to 60 ft., if re-
quired. They are manufactured for 

steel electrical hardware, preformed 
gusset mounting straps, reinforced, 
extremely heavy-walled boom and 
elements, elements driven through 
the boom, high-strength, seamless, 
drawn-dural aluminum tubing, and a 
non-ferrite, coaxial high-performance 
Balun (provided with the antenna) 
are only a few of its many attributes. 
Consistent with the workmanship 

normally associated with Telrex, the 
TB5ES Is a hand-crafted, precision-
machined antenna. 
The TB5ES has an 18-foot boom, 

36-foot longest element, 22-foot turn-
ing radius, 7 square foot wind surface 
area, weighs 49 pounds, and is 
shipped via motor freight in a 13-foot 
long carton. 
The half-power beamwidth is 60°, 

with 35 dB side nulls and a 1 kW peak 
power rating. 
The price is $315.00, f.o.b. Asbury 

Park, New Jersey. 
For further information write Telrex 

Labs, P.O. Box 879, Asbury Park, 
New Jersey 07712, or phone (answer 
phone available day or night, Satur-
days, Sundays, and holidays) 201-
775-7252 and leave your mailing 
address. 

easy mounting on your van ladder 
rack, so they can be easily cranked up 
when needed for use, and easily 
cranked down for storage. 
These quality-made aluminum 

towers are tungsten inert gas welded 
(heli-arc) for strength. These towers 
are also manufactured with a safety 
stop for safe, trouble-free use. 

2-Meter Gain Antenna 
For Hand-Helds 
And Portables 
VoCom's telescoping 5/8-wave 

antenna for 2-meter hand-held and 
portable transceivers offers users a 
significant improvement In perform-
ance over standard whip or "rubber 
duckie" antennas. The lightweight 
antenna mounts on the radio with a 
BNC connector, and features a com-
bination matching coil/base spring 
that protects both radio and antenna 
from accidental damage. 
Though the extended length of the 

antenna is 45 inches, it collapses to 
only 8-1/2 Inches for convenience in 
carrying the radio in a belt pouch or 
pocket. VoCom's tests indicate a 
greater than 6 dB improvement in sig-
nal with their antenna as compared to 
the standard "rubber duckie." In use, 
the improvement in both received 
and transmitted signal is quite 
remarkable. 
Price of the VoCom 2-meter port-

able antenna is $19.95 from any 
VoCom dealer or direct from 
VoCom, Box 219, Prospect Heights, 
Illinois 60070. 

Aluma Tower Company Is located 
at 1639 Old Dixie Highway, Vero 
Beach, Florida 32960. 

DS3100 RTTY Terminal 
HAL Communications Corp. is 

proud to announce a new standard of 
comparison in electronic RTTY termi-
nals — the DS3100 ASR. The new 
terminal features full buffering of both 
received and transmitted data, thus 
permitting preparation of transmit text 
while receiving, as well as storage of 
up to 150 lines of received text and 
50 lines of text to be transmitted. The 
terminal also features a new screen 
format with twenty-four 72-character 
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lines split to show both receive and 
transmit buffers, line numbering for 
each buffer area, on-screen status 
indicators to show terminal code, 
rate, mode, etc., and a new high-
contrast green P31 phosphor screen 
for easier viewing. The screen also 
uses bright/dim intensity changes to 
differentiate between keyboard and 
received data. 

A total of ten "HERE IS" program-
mable identifier messages are avail-
able, two of which can be saved even 
while power is removed from the ter-
minal. An IDENT feature allows 
Morse identification, regardless of the 
terminal's selected data code. Other 
features include a real-time clock, 
programmable answer-back (WRU), 
upper and lower ASCII, ASCII speeds 
from 110 to 9600 baud, four key-
board operated output switches to 
control accessories, and a full 25 pin 
modem connector, for ASCII com-
puter connections. 
As in the previous DS3000 KSR 

V3 terminal, the new DS3100 ASR 
will send and receive all three data 
modes (ASCII, Baudot, and Morse), 
allows use of continuous, line, or 
word transmitting modes, and has 
synchronous idle, unshift on space, 
and word wrap-around. Both the 
electrical and mechanical features of 
the terminal have been completely 
redesigned to use a Z80 microproc-
essor, plug-in circuit boards, and 
allow easy service. A front-face 
legend has been added to the keytops 
to fully label all control functions of 
the terminal and simplify operation. 
The cost is $1995.00 including 

shipping within the United States. 
Contact  HAL Communications 

Corp., Box 563, Urbana, Illinois 
61801 (phone 217-367-7373) for 
further information. 

Heath Frequency 
Counters 
Heath Company has introduced 

two new digital frequency counter 
kits. The IM-2400, Heath's first hand-
held counter, features a 50 Hz-512 
MHz frequency range — while the 
portable 1M-2410 offers a single input 
for its entire 10 Hz-225 MHz frequen-
cy range. 
The IM-2400's crystal-controlled, 
10-MHz time base provides improved 
accuracy and 10 ppm temperature 
stability. 
True hand-held portability is 

achieved by placing the five recharge-
able nickel-cadmium batteries inside 
the housing of the IM-2400. To re-
charge the batteries, as well as use ac 
line current, a Heathkit Eliminator/ 
Charger for either 120 Vac (PS-2404, 
which sells for $4.95) or 240 Vac 
(PS-2405, priced at $12.95) is 
required. 
The 1M-2410 portable frequency 

counter measures input signals 
between 10 Hz and 225 MHz with 10 
ppm temperature stability. A durable 
metal cabinet, improved RFI shielding 
and complete voltage protection help 
assure proper operation. 

Both the IM-2400 and 1M-2410 
counters may be connected directly to 
the component under measurement. 
The IM-2410 is priced at $119.95, 

and the 1M-2400 hand-held counter 
retails for $139.95, both in kit form. 
Both these two new Heathkit digital 
frequency counters are available in 
assembled form also. The SM-2400 
hand-held counter sells for $179.95, 
while the SM-2410 portable 10-225 
MHz counter is priced at $159.95. 

For further information, or to 
obtain a free catalog, write Heath 
Company, Dept. 350-500, Benton 
Harbor, Michigan 49022. (In 
Canada, write Heath Company, 
1480 Dundas St. E., Mississauga, 
Ontario L4X 2R7.) 

Digital Dial for Rotators 
The digital age has entered the an-

tenna rotator field. The DX-360 Digi-
tal Degree Dial custom module con-
verts your CDE Ham M, II, III, IV, 
T2X, Alliance HD-73, KLM, Wilson, 
Kenpro (TET) 400, 500, 600, and 
other rotor control boxes into easier-
to-read digital-bearing readouts which 
have superior accuracy compared to 
present analog meters. Guesswork is 
eliminated. 
The tested and assembled DX-360 

customized module is only $39.95 
(U.S.) with VISA, Master Charge, 
money order, or check. Shipped first 
class air mail. Guaranteed. Write for 
free details, and specify rotor type: 
Monitor, Box 55AB, Agincourt, Can-
ada MIS 3B4. 

Vehicle Security System 
Page Alert Systems, Inc. has re-

cently introduced a new deluxe 
model, the Page Alert 4444. The in-
novative Model 4444 has been de-
signed to be more than just a superior 
vehicle-security system. A special 
"PAGE and SECURITY Switch" has 
been added to the transmitter along 
with two small lights (LEDs) on the re-
ceiver, making the Page Alert 4444 
into a low-cost immediate area com-
munications and emergency alert sys-
tem for the home, office, and factory, 
as well as a theft-warning device. 
The Page Alert 4444 has literally 

hundreds of uses in the home, office, 
industry, or wherever communication 
is critical. The unique and low-cost 
Page Alert 4444's communication 
and security applications are limited 

34  I1 December 1980 



only by one's imagination. 
For additional information contact 

Page Alert Systems, Inc., 23842 
Hawthorne Blvd., Torrance, Califor-
nia 90505. 

Digital Wall Clock 
A new digital wall clock distributed 

by Peter Pepper Products for Copal of 
Japan has just been introduced. This 
digital clock is accurate to a minute a 

year, using a battery-operated quartz 
movement. It is easily readable up to 
65 feet. The contemporary design 
features black number flaps with 2 
inch white numerals, a case made of 
ABS plastic in a light color and has a 
clear acrylic cover. A luminous diode 
indicates that the clock is operating 
and when a battery needs to be 
replaced. 
The clock measures 12 X 5-1/2 X 

3-3/4 inches and weighs 3 pounds. 
Price is under $120.00. For more in-
formation contact Peter Pepper Prod-
ucts, 17929 S. Susana Road, Comp-
ton, California 90221. 

RE-ZOLV For PC Boards 
The Re.Zolv® process is photosen-

sitive. The emulsion of the imaging 
process is unique. Being non-toxic, 
non-corrosive, and non-inflammable, 
the process is environmentally safe. 
The sensitizer is specially modified 
ammonium bichromate. The devel-
oped image, dark colored against the 
copper background, allows easy de-
tection of minor imperfections prior to 
the etchant bath. Re-Zolv® is de-
signed to be used in ambient tempera-
ture conditions. As a result, there is 
no need for temperature-control 
devices. 
The emulsion itself is water soluble. 

When the ammonium bichromate is 
added, the resultant mixture reacts to 
the visible light spectrum in such a 

way as to cause the emulsion to be 
non-dissolable in water. Only the 
areas sensitized by light become resis-
tant to water. The action of light on 
the emulsion changes its molecular 
structure. All areas not exposed to 
light remain soluble. 
Once the proper steps are taken, 

that is, application of emulsion, dry-
ing, and exposure, ordinary water 
sprayed on the board "develops" the 
circuit by removal of all un-exposed 
areas. The result is a high resolution 
image of the printed circuit. 
Re-Zolv° is available from Conval 

Industries, Inc., or Its representatives. 
As a prospective user, you are urged 
to try the process now, demonstrating 
its superiority. Write Hal-Tronix, P. 
O. Box 1101, Southgate, Michigan 
48195. 

Free-Standing, 
Telescoping Towers 

The telescoping towers from Tele-
Tow'r can be raised from their low-
ered position up to as high as 55 feet, 
and can be stopped at any point in be-
tween for experiments in determining 
the optium height for reception or 
transmission. Maintenance or installa-
tion of new antennas can be per-
formed with ease. 
Also available from Tele-Tow'r is a 

breakover model that will tilt to 
ground level after telescoping, provid-
ing even greater safety and ease of in-
stallation and antenna maintenance. 
The towers are designed to with-

stand 60-mile-per-hour winds, while 
supporting 50 pounds of rotor and 
antenna with an area of 6 square feet. 
Weight of a 40-foot Tele-Tow'r is 

approximately 165 pounds, and for 
the 55-foot model, 350 pounds. Each 
tower comes complete ready to in-
stall. For more information, write 
Tele-Tow'r, P.O. Box 3412, Enid, 
Oklahoma 73701. 

Hy-Gain HDR-300 
Antenna Rotator 
The HDR-300 antenna rotator has 

been designed for heavy-duty Ama-
teur Radio use. Design specifications 

were derived from many years of ex-
perience in the military and commer-
cial-communications field. The HDR-
300 will handle 25 square feet of an-
tenna, up to a maximum weight of 
500 pounds. Stall torque is rated at 
5,000 inch-pounds, and braking 
torque is rated at 7,500 inch-pounds. 
Mechanical travel is 390°. Instead of 
an analog meter readout, the HDR-
300 control box features a new, easy-
to-read digital azimuth readout that is 
accurate to ± 1°. The HDR-300 rota-
tor is designed to mount in or on 
many of the popular towers in use to-
day. For more information write Hy-
Gain Div. of Telex Communications, 
Inc., 9600 Aldrich Ave. So., Minne-
apolis, Minnesota 55420. 

Tri-ex Tower 
The Winner 51 from Tri-ex is a self-

supporting, extendable, crankup 
tower designed for general communi-
cations and Amateur use. The W51 
extends to 51 feet and nests to 21 feet 
for ease of repair and installation. The 
W51 is fabricated from high strength 
steel tubing and solid-rod "W" bracing 
that is hot dipped galvanized for supe-
rior protection from the elements. 
The base mount and tower base are 
designed so that two bolts may be 
inserted into the base and tower base 
while the tower is laying on the 
ground. This allows the tower to be 
raised safely to the vertical position. 
For more information write Tri-ex 

Tower Corporation, 7182 Rasmussen 
Ave., Visalia, California 93277. 
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Bird Milliwattmeter 
This new broad-band Termalinee 

RF Milliwattmeter terminates and 
measures the output of low-power 
signal sources directly, without the 
use of charts. A front-panel range-
switch selects one of three ranges, 
0-200 mW, 800 mW and 3 watts, 
without the need to transfer detector 
crystals. The wide frequency range of 
the model 6257 accommodates com-
munications measurements, all the 
way from 100 kHz Maritime Mobile/ 
Maritime Radio Navigation to one gig-
ahertz Aeronautical Radio Naviga-
tion, and all services in between. 

The unit is designed to measure 
output of broad-band oscillators, sig-
nal generators, hand-held transceiv-
ers, or any low-powered device. Used 
in conjunction with compact Bird 
Tenuline® Attenuators, the Milliwatt-
meter's maximum full-scale range can 
be expanded to 25 or 100 watts. Each 
of the three ranges can be calibrated 
in the field — for tighter accuracy at a 
specific frequency. 
The wattmeter's diode detector also 

serves as a demodulator of a-m trans-
mission envelopes. The demodulated 
(audio) signal is available at a front-
panel miniature phone jack to feed 
into high impedance display or analy-
sis instrumentation. VSWR of model 
6257 is below 1.1 to 512 MHz, and 
less than 1.15 to 1000 MHz, in 50-
ohm coaxial systems. 
Model 6257 price is $265, from 

Bird Electronic Corporation, 30303 
Aurora Road, Cleveland, (Solon) 
Ohio 44139. 

New Low-Cost 
Multitester 
BP Electronics has introduced a 

new, low-cost multimeter with 
20,000 ohms/volt dc and 10,000 

ohms/volt ac sensitivities, and a total 
of 17 ranges. Measuring only 4-7/8 X 
3 X 1-1/2 inches, and weighing 10 
ounces (including batteries), the 
VM528 is compact, lightweight, and 
impact resistant. 
The BP VM528 Multimeter is accu-

rate to 3 per cent dc, and 4 per cent 
ac, of full-scale for five voltage 
ranges. Four dc current ranges and 
four resistance ranges provide precise 
current and resistance indications. 

Decibels can be measured from — 20 
to + 62 dB on five ranges. Resistance 
can be measured from 0-60 meg-
ohms in four ranges at 3 per cent of 
full scale. 
In conjunction with a power sup-

ply, capacitance and inductance can 
also be measured. The unit incorpo-
rates overload protection, and a mir-
ror arc to eliminate parallax errors. 
Carrying case is optional. Suggested 
retail price is $9.95. 
For additional information contact 

BP Electronics, 855 Conklin Street, 
Farmingdale, New York 11735. 

MFJ Peak-Reading 
Wattmeter 
The new MFJ-825 lets you operate 

3 rigs simultaneously and monitor 
each rig's output with just the flip of a 
switch. There are three sensors avail-
able: hf-high power (MFJ-830), vhf 
(MFJ-831), and hf-QRP (MFJ-832). 
The sensors may be mixed or matched 
in any combination. The MFJ-825 is 
constructed to house all three sen-
sors, or sensors may be mounted ex-
ternally. 
You may read forward or reflected 

power in two ranges or read SWR di-
rectly from any rig. 
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The MFJ-825 is available from MFJ 
Enterprises, Inc. for $119.95 plus 
$4.00 shipping and handling. This 
price includes one sensor of your 
choice. Additional sensors are avail-
able for $29.95 each. 
The MFJ-830 hf sensor covers 1.8 

to 30 MHz and the scales are 200 and 
2000 watts forward and 20 and 200 
watts reflected, with 5 watt SWR 
sensitivity. 
The MFJ-831 vhf sensor covers 50 

to 175 MHz and the scales are 20 and 
200 watts forward and reflected, and 
1 watt SWR sensitivity. 
The MFJ-832 QRP sensor covers 

1.8 to 30 MHz and the scales are 2 
and 20 watts forward and reflected 
with 500 milliwatt SWR sensitivity. 
To order call toll free 800-

647-1800 or mail order with check or 
money order to MFJ Enterprises, 
Inc., P. 0. Box 494, Mississippi 
State, Mississippi 39762. 

Millen Grid-Dip 
Oscillator 
A tube-type grid-dip meter for test-

ing radio frequency circuits, rf chokes, 
oscillators, antennas, and similar de-
vices, formerly manufactured by Mil-
len, is now available from Caywood 
Electronics, Inc., of Malden, Massa-
chusetts. 
The Millen model 90651-A Grid 

Dip Meter is an oscillating frequency 
meter that determines the resonant 
frequency of de-energized circuits. 
Accurate to ± 2 per cent, it covers a 
range of 1.7 to 300 MHz with 7 plug-
in coils, and provides signal power 
output for use as an antenna bridge 
source. A semiconductor electronic 
voltmeter indicates output amplitude. 

The rugged, copper-plated unit 
and coils store in a sturdy carrying 
case. Additional coils for frequencies 
to 165 kHz, and a 3 foot extension 
probe are optional. 

The Millen model 90651-A Grid 
Dip Meter is priced at $180, complete 
with seven coils and case; each addi-
tional coil is $17.75. Literature is 
available on request. 
For more information contact Cay-

wood Electronics, Inc., Wade Cay-
wood, 67 Maplewood Street, P.O. 
Drawer U, Malden, Massachusetts 
02148. 

Mirage MP1 Wattmeter 
Mirage Communications has en-

tered the Amateur Radio market with 
the introduction of the MP1 hf Watt-
meter. The MP1 is designed to pro-
vide the Amateur hf operator with a 
versatile instrument to help obtain op-
timum performance from his station. 

The unit will work from 1.8 to 30 
MHz, and measures power in three 
ranges; 50, 500, and 1500 watts. The 
MP1 displays average-reading power 
for fm or CW, or peak-reading for 
SSB. Standing-wave ratio may also be 
measured with as little as 2 watts of 
power, and is displayed directly with-
out having to use charts or graphs. 
The SWR and peak-reading features 
have not been available on a single in-
strument before. The coupler unit 
may be remotely mounted for added 
installation convenience. 
Suggested list price is $119.95. For 

further information, contact your local 
dealer or Mirage Communications, P. 
O. Box 1393, Gilroy, California 
95020. 

New DMM Series 
Includes Logic-Probe 
Capability 
New from Hickok Electrical Instru-

ment Company is the MX Series of 
Digital Multimeters. Designated the 
MX 331 and MX 333, both provide 
0.1 per cent basic accuracy, 10 meg-
ohm input impedance, and excellent 
overload protection. 

The premium version, the MX 333, 
contains two unique features that sub-
stantiate Hickok's claim for the unit as 
"the world's fastest troubleshooter." 
These features have been designated 
as VARI-PITCHTm, a built-in, audible 
signal that changes frequency propor-
tionally to digital readings, and LOG1-
TRAKrm, a self-contained logic-testing 
capability that combines the features 
of a high-performance logic probe 
and voltmeter in one convenient 
function. 
VARI-PITCH functions on all volt-

age, current, resistance, and diode 
test ranges. Audio response is instan-
taneous, proportionate, and accurate 
for rapid indication on repetitive mea-
surements. Wide-range audio output 
on each selected range provides ex-
cellent audible resolution. Thus, with 
a little practice, the operator can, liter-
ally, "troubleshoot by ear" without 
taking his or her eyes off the probe or 
waiting for digital readings to settle. 
LOGI-TRAK is a built-in logic-testing 

capability that combines the features 
of a high-performance logic probe 
and voltmeter in one convenient 
function. It is activated by pressing a 
logic button on the MX 333. This au-
tomatically sets the VARI-PITCH tone 
range for maximum audible resolu-
tion of logic-level voltages and sets 
the multimeter to provide direct dis-
play of the actual voltage (0-19.99V). 
Hickok MX Series multimeters are 

currently available from all Hickok 
distributors. The price of the MX 331 
is $179. The MX 333 with VAR1-
PITCH and LOG1-TRAK is attractively 
priced at only $235. Write Hickok 
Electrical Instrument Co., 10514 Du-
pont Ave., Cleveland, Ohio 44108, 
for more information, or see the MX 
series at your nearby dealer. 
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Communications 
Essentials 
From 
J.W. Miller 

Bell/Miller Catalog 
A new 100-page catalog with speci-

fications for more than 5,000 coils, fil-
ters and communications essentials is 
now available from the J. W. Miller 
Division of Bell Industries, Compton, 
California. 
Catalog 81 includes the new auto-

matic antenna tuner, direct reading 
SWR/Power meters, speech proces-
sor and coaxial swtiches. 
Included also is the broad line of 

high-pass, low-pass, audio, and ac 
power-line filters. 
Detailed specifications are given for 

all coils, chokes, filters, and related 
communications components. 
To assist in selection, coils are cate-

gorized by frequency from 0 through 
500 MHz in the table of contents. 
Schematic diagrams for all shielded 

and unshielded coils, showing adjust-
ment accessibility are given. 
Additional information may be ob-

tained from Joe Johnson, J. W. 
Miller Division, Bell Industries, 19070 
Reyes Avenue, Compton, California 
90221. 

Radiokit 
You'll find all sorts of goodies in this 

new catalog from Radiokit: kits for 
speech-processors, baluns, keyers, 
QRP transceivers, noise-bridges, etc. 
More items are being added each 
month, so get on their mailing list. 
There are plenty of components avail-
able, as well: variable capacitors, trim-
mers, dials and drives, chassis, to-
roids, ferrite beads, and the complete 
line of rf coils and chokes from the 
J.W. Miller selection. Also included 
are B & W Air-dux antenna traps, 
tank circuits, filament chokes, and 
coaxial switches. Then, too, there's a 
good selection of James Millen parts. 
All this, plus special items that will 

make this catalog a pleasure to use as 
well as a convenient source of parts. 
Radiokit, Box 411, Greenville, New 
Hampshire 03048. 

New Fall 1980 Kit 
Avionics Catalog 
from RST 
Radio Systems Technology, pio-

neer designer and marketer of low-
cost, high-technology, light-aircraft 
avionics and test-equipment kits, an-
nounces the availability of its new Fall 
1980 catalog. 
The 16-page, illustrated catalog 

contains a wide variety of new kits in-
cluding battery chargers, a voltmeter-
ammeter, a 24 to 12 volt converter, 
and a high performance intercom. 
RST has also expanded its line of an-
tennas, headsets, and microphones. 
The full product line includes trans-
ceivers, audio panels, marker receiv-
ers, test equipment, and miscellane-
ous equipment and supplies of inter-
est to general aviation aircraft owners 
and pilots. 
Copies of the catalog may be ob-

tained free by writing Radio Systems 
Technology, 10985-R Grass Valley 
Ave., Grass Valley, California 95945. 

New Hy-Gain Amateur 
Catalog 
Hy-Gain, a division of Telex Com-

munications, Inc., has published a 
24-page catalog featuring over 200 
base and mobile antennas, towers, 
rotators, microphones, headphones, 
boom-mic headsets and accessories 
for the Amateur Radio operator. 
A full line of desk and hand mics, 

the new HDR 300 antenna rotator, 
and a series of seven crank-up anten-
na towers are the newest additions to 
the popular Hy-Gain Amateur offer-
ing. The catalog contains detailed 
specifications on all products, includ-
ing SWR curves on all base antennas. 
For a copy of this informative cata-

log, write to Kit Kitterer at Hy-Gain, 
Division of Telex Communications, 
Inc., 9600 Aldrich Ave. So., Minne-
apolis, Minnesota 55420, and ask for 
catalog No. AM2504. 

Antennas, 
Towers, 
Microphones, 
Headsets 
and Accessories 
for Amateurs Worldwide 

Radio Protection and 
Interference-Control 
Products 
A new catalog from Electronic Spe-

cialists presents their line of Radio In-
terference Control products. Many 
protective devices are also included. 
Descriptive sections in the booklet 

outline many particular problems, 
and suggested solutions are given. 
Typical applications and uses are also 
outlined. Request Catalog 801 from 
Electronic Specialists, Inc., 171 South 
Main Street, Natick, Massachusetts 
01760. 
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PRICES F.O.B. 

HOUSTON 

PRICES SUBJECT TO 
CHANGE WITHOUT 
NOTICE. 

ITEMS SUBJECT TO 
PRIOR SALE 

:4 .144% 

o 
ORDER YOUR  \ 
KWM 380 NOW!  NEW 

OLD PRICE & FREE GOODS  4 h 
e 

KENVVOOD PACKA JI WAITS 

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 (MG-50) too. 

IS 520 SE  629.95 
mc-so MIC  our gill 
YK-08 CW FILTER 

TOTAL 629.55 

ET CETERA 

Cubic-Swan 102BXA    $999.00 

Astro 150   779.00 

Astro 100 MXA   499.00 

Mirage 1323 1 wart-30 Watt amp  89.95 
D5I 5600A w/Ant/Ac   185.00 

Cushcraft A3 Tribander   169.03 

Bird 43, Slugs   Stocic 
COO Ham-4 Rotor   169.00 

Ham-X   239.00 
FOR Palm 2 Handle with BP/AC  149.00 

Cetron, GE 572 B   34.00 

GE 614613    9.95 

Fits Kenwood Yaesu 

Kenwood Service Manuals 

Stock   10.00 ea. 

Tetrex T135E M   425.00 

Telrex TB6E M    540.00 

Telrex Monoban dors   Stock 
Adel Nibbling Tool   0.95 

Janet QSA5    41.95 

Sprague 100 MFD/450V Cap   2.00 

Rohn Tower    20% off dealer 

25G, 45G Sections 

Alliance HD73 Rotor   109.95 

Amphenol Silverplate 14.259   1.00 

1CO M 255A 2M Synthesized   319.00 

ICO M 260A 2M 55B/F M/C W   429.00 

Kenwood 131005/DEC/S O   Call 
ICOM 1C2AY/TTP/NICAD   229.03 

New-lcom IC720 w/AC/mike   Call 

Bearcat 220 - $299.00   300-399.00 

713-658-0268 

 e 

a a &  

I 

SANTEC 
HT 1200 

ASTRO 103 

ALL MODES 

AGC DYNAMIC RANGE 
GREATER. THAN 100 dB 

SELECTIVITY 
16  POLE  CRYSTAL 
FILTER 2.7 kHz at - 6dB; 
3.78 kHz at - 100 dB 

$1395.00 SUGGESTED LIST 
CALL FOR QUOTE 

BELDEN 
M aio 

SlUidd Numb« 

9888 
Mt n 

FIGe/u 
Foam .811, 

M egi3,,,  8214 

R UN 
Regular .68vF 

!Yet 

3 itlit 

8237 
28g/ft. 

Roe" 
Non-conternineUng 

M e- 8267  
384/ft. 

eloi 
10011.  100 on 

140  20  64 
210  90  94 
4,917  47  15 4 
000  18  258 

100  20  00 
hoo  30  90 
493  47  11 4 
920  70  MO 

240/11. 

No or Cond - 
AWG in mm) -
6.22.  
2.10. ['exact. II 19V 

No. Of Ccr4- - 
AWG (n nun) - 
2.16. g60301 
6-18116 >n(1, e) 

9405 
380/11. 

SUGGESTED LIST 
$379.95 

CALL FOR 
QUOTE 

latmew 

4•4 14 

tomm eries  

o 
synthesized hf 

transceiving system 

continuous coverage 
continuous coverage reception no gaps ID-3Q MHz  no range crystals required 

Amateur Band transmission, including 

11 0:111 0 Meters capability for MARS, Embassy, 
Government, and future band expansions 

PASSBAND TUNNING 
R. I. T. 

INDEPENDENT RECEIVE 
SELECTIVITY WILL 
HANDLE WARC BAND 
EXPANSIONS 

CALL FOR QUOTE 

ALL BAND COVERAGE! 
160 ThIROUGN 10, INCLUDING VVARC 

9 BANDS FULLY OPERATING 
Professional Grade 
FIFtSSB Transoehter 

100 WATTS ALL BANDS I MEMORY 
KEYER 
BREAK-
THROUGH! 

•  r • 

ti II Xi ii 
ti El ti 
ti CI Pi 

el CS' ID 

The remorhade AEA MorsernatIc memory Lye.' 
8448  has 35 fontsotic features inducing tv.o AEA 

0meg:fled MiC4000MOUletS.UDIO 2.000 cha racier 
memory, autornaSc zonal number. boacon mode. 
and automatic worse tremor made 

199.00 

AEA 
Brings you the 
Breakthrough! 

CALL FOR QUOTES 
1508 McKINNEY 
HOUSTON, TEXAS 77010 

More details? Ad Check page 102. December 1980  FRH 39 
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Our introduction went some-
thing like this: I was tuning around 
10 meters just to see what was 
there when I heard N5CAS sign 
"73" with another station I 
couldn't hear. I gave a very brief 
call in CW, heard nothing, and re-
peated it. He came back with 
"AS," which a handy operating 
aid nearby told me meant "stand-
by." Sure enough, the call soon 
came back. Lin told me he'd been 
on the phone, gave his QTH, 
name and signal report. 
We spent the next 35 minutes 

or so talking about almost every-
thing under the sun. 1 confessed 
(as if he couldn't tell) that I was 
two days into ham radio; he con-
fessed he'd been into it for some 
time now but liked to get down on 
the Novice bands occasionally. He 
then gave me a nice compliment 
on my CW. It was evident Lin was 
quite proficient (I was later to 
learn he can handle 35 wpm with 
ease), but he popped right along, 
matching the speed of my send-
ing. It was very encouraging, and 
I recall walking into the kitchen af-
ter we'd signed off and telling my 
wife how much I'd enjoyed that 
one particular contact — that I 
hoped we'd find a way to work 
each other again. 
In less than a week Lin's QSL 

arrived. Along with it was a two-
page letter and a photo of his sta-
tion, showing Lin pounding away 
on CW in front of a beautiful oper-
ating desk. The desk was obvious-
ly hand-made with a lot of thought 
and care. 
The letter was really great, en-

couraging me again on my CW, 
sharing some thoughts on Ama-
teur Radio, and welcoming me to 
this fraternity of hams to which I'd 
been so near, but not really a part 
of, for so very many years. There 
was a bit of humor about the man, 
too — references to the enclosed 
picture as being one of Lin "teach-

ing his key how to spell," etc. 
The point of it all was that I felt I 

knew the guy and liked what I 
saw. I wrote a letter back to ac-
company my QSL, mentioned a 
sked possibility, and then asked if 
there might be some plans for the 
desk available, as I had wanted to 
build something similar. He re-
turned a letter a week later with a 
hand-drawn plan for the desk, 
and some options for a schedule. 
In short, we're friends, good 

friends; we've never met in per-
son, but I hope to meet a lot more 
like him. 
Also, Santa, for Christmas, 

maybe you could find a way to 
give a keyer to any new hams you 
know of. All of us, I suspect, recall 
reading about the good old days 
of ham radio "when we could rec-
ognize each operator by his fist," 
and know, for example, without 
hearing the station ID, that it truly 
must be old Joe in Pasquotank 
City. 
Fine and dandy, particularly if 

old Joe had a sense of rhythm and 
proportion, and was as concerned 
with trying to be understood as he 
was with having his own unique 
fist. 
Let me put it this way, Santa: 

today I, too, can recognize some 
operators by their fist without hav-
ing to heat: the station ID. Unfortu-
nately, I don't know if I'd be able 
to decipher the ID if I heard it; 
their fist is unique all right, but 
their code just ain't what old Sam 
Morse had in mind when the sys-
tem clicked in his thoughts. Those 
who "Dit-Da-a-a-a-a-a-a-a-a-a-a-
h-h-h-Dit" and "D-a-a-a-a-a-a-a-
a-ah-h-h-h-h-hdit" and then, to 
make it more distinctive, run all 
the letters together without sepa-
ration, will remain unique. I've got 
better things to do with my time 
than try to figure out what they 
mean by it all. 
The keyer, on the other hand, 

is designed to generate computer-
perfect code. 
It is extremely unfortunate that 

the prospect of using a keyer has 
apparently intimidated many 
Novices. There seems to be a mis-
conception perpetuated by many 
old-timers that you need a whale 
of a lot of experience on a straight 
key before being able to use a key-
er. Keyers also cost money (not as 
much as you might think, though, 
with models available of the non-
programmable variety for $35 to 
$45). 
The idea you need years of ex-

perience on a straight key in order 
to use a keyer is bunk. 
In fact, I'd submit that the learn-

ing curve on a keyer is probably 
more efficient because all the op-
erator has to do is make his 
strokes in proper sequence and 
leave space between letters and 
words. With the straight key, he 
also has to supply the proportion 
and rhythm. Keyers also have a 
control to allow you to speed up 
or slow down without losing the 
proportion of dits to dahs. 
A word of caution here: using a 

keyer, it is very easy to fall into a 
trap of sending at a rate much 
faster than you are capable of re-
ceiving. You have to discipline 
yourself to send at the rate you 
want to get it back. 
Which brings us to the next 

item, Santa: an extra cup of cheer 
and a nice little goody for the guys 
who are not afraid to send "QRS" 
over the air, please. 
Be honest with yourself, guys, 

YLs and XYLs: haven't you, at 
least once since you've been li-
censed, sent "Pse rpt, vry bad 
QRM," when, in fact, it was simp-
ly a case of working a guy who 
was sending faster than you could 
translate? Asking your contact to 
repeat because of QRM, hoping 
you can pick it up the second time 
and fill in the blanks, saves a lot of 



face compared to the admission 
our egos must make by sending 
"QRS." But, it also helps crowd 
the airways and keep others wait-
ing a bit longer to work the same 
contact. A simple QRS tells the 
other ham not to keep cranking it 
out at 20 per, but to slow it down 
to 10 or 15. It will make the QS0 
a more enjoyable one, guaran-
teed. And, if the other Amateur is 
half a gentleman or lady, they 
won't mind a bit — might even 
respect your honesty. 
On a related subject, Santa, 

throw a little something in the 
stocking for guys like Jim Martin, 
KS4G. I met Jim on the air the 
first night my ticket arrived. It was 
real DX; he lives just 7 miles 
away. He's also a guy who can go 
at 25 wpm or better. By his call, 
you also know he's not a Novice. 
But I met him in the Novice band 
that Friday night, and I still re-
member the textbook quality of 
his code, which was returned at 
my 8 wpm rate. He was extremely 
patient, and I found out later he's 
no stranger to the Novice bands, 
making it a point to work with 
newcomers. He also volunteered 
to help a friend of mine, newly li-
censed, who is having difficulty 
picking out the code he hears on 
the airways — a far cry from the 
precision and quality found on the 
ARRL tapes he learned from. Jim, 
all 1 can say is that QS0 was one 
of the best confidence builders I 
ever experienced in my life. I real-
ly appreciate it. Since then, I've 
run into several Advanced and 
General class hams who regularly 
go down into the Novice bands to 
work CW. 1 think it's great. These 
fellows are darned good opera-
tors, usually have great CW tech-
nique, and are very encouraging 
to new hams. 1 recall working 
W4NWP from Riviera, Florida, 
and asking him why he was work-
ing in the Novice portion of 15 

one night. His response: "Be-
cause that's where the action is!" 
'Nuf said. 
Still got the list out, Santa? See 

if you can find something really 
nice for the guys who take the 
trouble to design unique, enter-
taining, technically proficient QSL 
cards. We hear a lot about ham 
radio and its role in building inter-
national harmony, bringing the 
world a little closer, and finding 
friends you never knew existed. 
We commonly refer to QSLs 

and awards as wallpaper, of 
course. Apparently, though, 
many of us really enjoy receiving 
them because it's a heck of a busi-
ness. When my ticket arrived, it 
was followed closely by a veritable 
barrage of samples from many 
QSL-printing houses. And I've 
heard, firsthand, the extremes op-
erators will go to to provide QSL 
information on the air. 
Perhaps because I am in the 

public relations business and do a 
lot of work with graphics, I was 
determined to design my own 
QSL and make it unique. Hope-
fully 1 succeeded. If so, the ops 
who've received one have a new 
look to hang on their walls (if 
that's their bag). It wasn't all that 
expensive either. 
Even nicer are the ops who 

have their cards printed with a pic-
ture of themselves and/or their 
station. You get to put a face with 
the QS0. I genuinely appreciate 
the hams who have cards reflect-
ing items of interest about their re-
gion, state, city, county, or them-
selves. 
When you really think about it, 

there really aren't many hams 
who wouldn't go to almost any 
degree of trouble to make certain 
their signal goes out as pure and 
as clean as possible. It's a reflection 
on their operating ability. 
My point, I guess, is why not 

take the same trouble to do some-

thing about the signal you send 
out via QSL after the QS0 is 
over? It, too, is a reflection on 
you. 
Designing your own QSL need 

not be expensive or difficult. This 
magazine has run articles on it. All 
you really need is some patience, 
a bit of thought, possibly a few in-
expensive materials, and the serv-
ices of a printer. You'll be sur-
prised to find that many small 
printers can print cards for you to 
your specifications at a cost com-
parable to the houses you see ad-
vertising in the radio magazines. 
You can even do your own lay-

out if you have the patience and 
neatness. Many artist supply 
stores, architectural supply 
houses, and book stores sell dry-
transfer lettering you can rub onto 
your layout. It's sold under the 
name of Presstype, Letraset, and 
a couple other names. Better yet, 
a typesetting service or the printer 
you use can compose the design 
according to your specifications. 
You'll need to take a reproducible 
copy of whatever art, drawings, or 
pictures you use. You might also 
want to take along a QSL card 
you like so the printer can see how 
it will be used. 
Santa? Still with us? Can we 

find something especially nice for 
the hams who fill their own QSL 
cards out properly, please? You 
know, the operators who remem-
ber to record that our contact was 
"two way, or 2 x," have learned 
how to calculate and show the 
date and time in Zulu, manage to 
log the frequency correctly, and, 
most of all, actually send that little 
slip of paper out as they promised. 
Just a couple more items on my 

list, Santa. Stay with me, please. 
If it's okay, see if you can find a 
way to spread the Elmer system. 
Remember to do a little something 
extra for guys like Herb Lacey, 
N4UE, and Jim Bradley, 

i 
t. 



WA4A00. Between them, Santa, 
they have made my entry into 
Amateur Radio a great experience 
rather than a disappointment and 
frustration. 
Every Novice should be blessed 

with an old pro or two to be avail-
able when needed. Between 
them, these two gentlemen have 
done yeoman's work keeping me 
from reinventing the wheel. 
It was Jim who helped me build 

my 40-meter dipole, showed me a 
nifty way to mount it so that the 
whole thing rides on a series of 
pulleys, instantly serviceable, and 
so it stays immune to the effects of 
the gusty winds we experience 
here on frequent occasions. 
Jim even let me borrow an 

SB-102 to take on vacation to the 
beach when my own rig blew a 
pass transistor in the power sup-
ply, frying my transceiver and 
necessitating a trip to the factory 
for repairs. That's a true friend, 
and I'll never forget his generosity. 
Herb, my other Elmer, is the 

kind of guy who doesn't mind (or 
says he doesn't) my calling him at 
work a couple times a week to ask 
about some mystery which has 
temporarily befuddled me. He's 
counsel, for example, on how to 
QSL DX contacts and improve 
chances on getting return cards; 
he's run frequency checks for me. 
He designed a nifty pair of anten-
nas for me to play with, one of 
which is extremely portable. I took 
it to the beach along with the bor-
rowed Heath, and it was great — 
worked 30 or so countries in 
about 10 hours of operation 
spread over a week. He's helped 
me in my effort toward WAS, is 
great at helping to pick through 
the complexities of SWRs so 1 can 
understand them, and has en-

couraged my writing this series 
through animated discussion of a 
wide range of wordly topics relat-
ing to ham radio and the Novice. 
Herb also teaches two Novice 

classes a year, is a gentleman in 
the truest sense of the word, and 
takes great effort to instill into his 
students the value and need for 
courtesy in ham-radio operations. 
In short, he's an inspiring sort of 
fellow. Because of his kindness, I 
have become interested in helping 
new hams to match up with Elmers 
of their own. We are making an 
effort, in my own local radio club, 
to revive the system, identify local 
Novices or would be Novices, af-
filiated with the local club or not, 
and introduce them to experienced 
hams who would really like to 
work with them. 
Santa, you might want to do a 

little something extra for the QRPp 
ops on the Novice bands, too. 
They remind me of David and 
Goliath — perhaps Don Quixote 
might be more appropriate. I go 
out to my way to work these ops, 
and others should be encouraged 
to do the same. Why? 
First, because generally, they're 

darned good operators with supe-
rior technique that makes up for 
their lack of power. I wonder if 
anyone has ever done a reverse 
WAS for QRPp. By that, I mean 
where the guy on the other end in 
each state is operating QRPp. 
Secondly, because these opera-
tors are on such low power, their 
signal doesn't splatter over half 
the band, drowning out every-
thing else over several kHz. Final-
ly, there's always been a soft spot 
in my heart for the underdog, the 
little guy. They've got the guts to 
tough it out with QRPp, some-
thing I haven't found in myself. It's 

really inspiring to talk with guys 
like G4EFJ, working him across 
the Atlanic just before supper on 
15, and listen in amazement at the 
countries he's worked QRPp — 
just like our contact. 
Finally, Santa, I wonder if you 

could find a way to help me, and a 
bunch of other Novices, in estab-
lishing some national calling fre-
quencies on the Novice bands. 
The idea would be to look at a sin-
gle frequency on each Novice 
band where beginners could go, 
for example, to "CQ South Dako-
ta," or Maine, or Rhode Island, 
establish a contact and move off 
the frequency to continue the 
QS0. 
The county hunters have a net 

serving a similar purpose on the 
phone bands. It would be great if 
Novices chasing WAS knew there 
might be a good chance of track-
ing down some rare ones by going 
to a known frequency to do some 
looking. My thought was to use a 
frequency near the mid-point of 
the appropriate bands: 28.150 on 
10 meters; 21.150 on 15; 7.130 
on 40 (up a bit from the midpoint 
to escape foreign broadcast activi-
ty); and 3.725 on 80. 
What would it take to make it 

work? Some support from fellow 
Novices in using the frequencies 
for that purpose (maybe a letter or 
two to the editors of some of the 
radio magazines in support of the 
idea), a commitment to use the 
frequencies as a "meet" and not a 
"work" frequency, and the coop-
eration of a gentlemen's agree-
ment from other Novices and 
hams not to tie the frequency up 
for other purposes. 
Merry Christmas, Santa. It's 

been a great half-year. DE 
KA4OXQ! 





Build this DX antenna 
from easily available tubing 
and an inexpensive trap kit. 
A vertical is a simple antenna that 
takes little space and radiates at a 
low angle to the horizon for good 
DX. Verticals have long been used 
by hams, especially when they 
could be operated on several 
bands. Amateur magazines have 
shown many home-built vertical 
antennas that use tuned feeders, 
matching networks, or loading 
coils to achieve multiband opera-
tion. The commercial verticals, on 
the other hand, use traps to reso-
nate the antenna in several bands, 
and offer the simplicity of direct 
coax feed with no complicated 
matching circuits. This antenna 
uses one trap, tunes to three 
bands, and is directly fed with 50-
ohm coax. 

What is a trap? 

A trap is a tuned circuit, a coil 
in parallel with a capacitor, that is 

71- 71.--- r-
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Fig. 11..  The coil and capacitor circuits 
are traps that isolate the A sections of 
the antenna at their resonant frequen-
cy. The traps become loading coils on 
a lower frequency. 
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Fig. 2. The entire vertical is a quarter-
wave radiator on 40 meters. The 10-
meter trap separates the bottom sec-
tion which is three quarter wavelength 
at 28 MHz. The entire vertical also 
works on 15, where it is three quarter 
waves high. 

placed in an antenna to separate 
sections of the antenna for use on 
different bands. In Fig. 1, a com-
mon trap arrangement is shown 
for 40 and 80 meter operation 

BY 
ROBERT H. JOHNS, 

W3JIP 

with one antenna. The coil-capac-
itor combination resonates at 7 
MHz. This means that currents 
with a frequency of 7 MHz can 
flow back and forth like a flywheel 
between the coil and capacitor, 
but currents at that frequency 
flowing along the antenna cannot 
get through; the trap is a very high 
resistance to them. The 40-meter 
traps are therefore placed at the 
ends of sections A-A, which are 
long enough to make a 40-meter 
dipole. When 7-MHz power is fed 
to the antenna, the traps discon-
nect the middle section from the 
rest of the antenna, letting it radi-
ate efficiently as a half-wave di-
pole. On 80 meters, however, the 
trap is not resonant. At 3.5 MHz, 
the coil's inductive reactance is 
less than it was at 7 MHz, and ca-
pacitor's reactance is more. They 
are in parallel, so that when 3.5 
MHz currents flow along the an-
tenna, most of the current takes 
the easier path through the coil. 
Thus the trap acts like a loading 
coil for frequencies lower than the 
one it is tuned for. This is an ad-
vantage at 80 meters; since the in-
ductance of a coil makes the an-
tenna shorter, less wire is needed 
end-to-end to make up a half-
wave dipole. 

The 40, 15, and 10-meter 
vertical 

In the vertical antenna shown in 
Fig. 2, the 10-meter trap is tuned 
to 28 MHz and separates the bot-
tom section from the top on 10 
meters. The 24-foot, 3-inch 
length of the bottom section is 
three quarter-waves on 10 
meters, which is a useful resonant 
length for antennas. It has an 
even lower angle of radiation than 
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a quarter-wave vertical, plus some 
minor lobes of high angle radia-
tion that are useful for short skip 
conditions. On the lower bands, 

20AI TRAP 

Fig. 3. The 40, 20, 10 version of 
the three-bands-with-one-trap an-
tenna uses a 20-meter trap to 
establish a quarter-wave radiator 
on 20 meters. The trap loads the 
entire vertical which acts like a 
quarter wave on 40. On 10, the 
antenna is three quarter-waves 
long, with the capacitance of the 
trap tuning out the extra length in 
the upper section. This is a com-
mon multiband trap antenna, the 
W3DZZ, adapted to a vertical 
style. 

the trap acts like a loading coil for 
the entire antenna, making it a 
quarter wave on 40 meters and 
three quarter-waves on 15 
meters. The loading coil is impor-
tant here, since antenna lengths 
do not work out to be exact multi-
ples of one another, even though 
the frequencies are (like 7 and 21 
MHz). A 40-meter half-wave di-
pole is a little short of being three 
half-waves on 15. The lack of end 
capacitance for the inner 15-meter 
sections requires a longer anten-
na. The loading-coil inductance 
makes the vertical electrically 
longer than the physical length, 
and this effect is greater at 21 MHz 
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than it is at 7 MHz. The trap coil 
has been chosen so that it makes a 
loading coil of the right size to bring 
both 40 meters and 15 meters into 
resonance on the same length of 
vertical antenna. 

The 40, 20, and 10-meter 
vertical 

Another three-band vertical 
using only one trap is shown in 
Fig. 3. Here the 20-meter trap 
cuts off a quarter-wave antenna 
on 20, and acts as a loading coil 
on 40 meters. On 10 meters, the 
trap looks capacitive, rather than 
inductive as it does on lower fre-

Fig. 4. The trap is wound on a wood 
form which fits into the one-inch-diam-
eter aluminum tubes of the antenna, and 
insulates them from one another. The 
Inner conductor of the coax is separated 
from the braid and laid in a slot under the 
coiled coax. It should be connected to 
the braid at the opposite end of the coil. 

quencies. This stretches the an-
tenna, making it physically longer 
on 10 meters than it is electrically. 
The entire vertical is approximate-
ly three quarter-waves at 28 MHz. 

The traps 

The traps are made from coaxi-
al cable. The outer braid of the 
coax is the coil, and the capaci-
tance between the braid and the 
inner conductor is the trap capaci-
tor. In brief, the coax makes a 
low-resistance, high-Q coil, and 
the capacitance to the inner con-
ductor is a good, high-voltage, 
weather-proof capacitor. The best 

Fig. 6. To make an adjustable joint be-
tween common sizes of aluminum tub-
ing, a shim is used. This is a piece of tub-
ing that fills up the space between the 
two tubes. The shim is shown in place on 
a 1-inch tube, ready to slide into a 11/2-
inch tube. Notice that both the outside 
tube and the shim are slotted to make a 
tight fit, and that the end of the shim has 
been bent out to prevent it from sliding 
too far into the large tube. 
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feature is that they are very simple 
to make. In Fig. 4, a trap is shown 
wrapped on a hardwood dowel, 
as well as another completed one 
with the dowel joining together 
two lengths of one-inch aluminum 
tubing. The trap connections are 
made to the tubing by small bolts. 
The way to electrically connect 

the inner and outer conductors of 
the coax is shown in Fig. 5. The 
cross-connection is important; 
there will be no capacitor formed if 
the inner conductor is simply joined 
to its braid at the same end, or 
shorted. To make a 10-meter 
trap, drill two holes straight 

Fig. 5. The coaxial-cable trap requires a 
cross connection of the inner conductor 
to the coil made from the outer braid. 
This connects the distributed capacitance 
of the cable in parallel with the coil. The 
coax becomes both coil and capacitor; 
no other component Is needed. 



through the 7/8 inch dowel, two 
inches apart, about in the center 
of the dowel. Carefully remove 
the plastic jacket from about three 
inches of the end of the RG-58 co-
axial cable, exposing the braid. 
Loosen and push the braid back 
away from the end, open a hole in 
the loose braid with a round point-
ed tool like a Phillips-head screw-
driver or a ball-point pen, and fold 
the cable and pull the inner con-
ductor through the hole in the 
braid. After the braid is pulled 
tight again, you will have separat-
ed the inner and outer conductors 
as shown in Figs. 4 and 5. Make a 
slot in the dowel about one-eighth 
inch deep and wide, big enough 
for the inner conductor and its sur-
rounding insulation to lie in. Pass 
the coax braid through one hole in 
the dowel and wrap 6-1/2 turns 
around the dowel. Keep the inner 
conductor in the groove in the 
dowel, under the coil. Remove 
about two inches of outer jacket 
and separate the braid and inner 
conductor as before. The braid is 
passed through its hole, and the 
inner conductor cut off about an 
inch from where it emerges from 
the braid. The holes are spaced so 
that the turns of the coil are not 
close together. This is so that the 
frequency of the trap can be ad-
justed to the middle of the band 
by spacing the turns together or 
farther apart. A dip meter, checked 
by listening to it with a calibrated 
receiver, is needed to find the trap 
frequency. This adjustment needs 
to be made before the trap is con-
nected to the antenna tubing, but 
with the inner conductor connect-
ed to the braid. Short lengths of 
tubing will add capacitance and 
appear to lower the trap resonant 
frequency, and longer pieces will 
have antenna resonances that 
show up on a dipper. A 20-meter 
trap takes twelve turns of RG-58, 
with the holes 3 inches apart. 
After the trap is tuned and the 

aluminum tubes are forced onto 
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Serious amateurs deserve the very best equipment they can afford and one 
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Fig. 7. SWR plots for the two verticals. The 40-15-10 meter vertical is a 
good match on all bands. It could be adjusted for minimum SWR in the CW 
portion of 10 meters by making the base section longer. The 40-20-10 
meter version is a compromise on 10 meters; it is just too long. Taking sev-
eral feet off the top section will bring 10 meters into resonance, but at the 
expense of 40-meter performance. 

the dowel, drill holes for 8-32 
bolts through the tube and dowel 
to secure them mechanically, and 
also provide an electrical connec-
tion between the antenna and the 
trap. Use a large solder lug under 
the bolt. The completed trap 
should be protected so that the 
bolted contact does not corrode 
and moisture get into the coax. 
Silicone rubber is good for this, or 
you can use a thick, sticky, roof-
repairing material widely available 
in tubes. A thinner, brush-on coat-
ing is sold by Dow-Corning and is 
available only in quarts. The trap 
could also be covered with elec-
trical tape. When wrapping or 
covering the trap, give attention to 
the free end of the inner conduc-
tor. There will be high voltage be-
tween this end and the rest of the 
conductors, and it should be insu-
lated. One way is to drill a hole 
part way into the dowel and stick 
the inner conductor with its sur-
rounding insulator down the hole, 
preferably with some silicone rub-
ber. This is the white half-loop vis-
ible at the left end of the coil in 
Fig. 4. 

Aluminum tubing 
The trap was designed to fit into 

one-inch-diameter aluminum tub-
ing, which is a common hardware 
store item, sold in 8-foot lengths. 
Other sizes that are readily avail-
able are 3/4 inch (hardware) and 
1-1/4 inch (TV masts). The mast-
ing comes in 5-foot and 10-foot 
lengths, made of steel. They have 
a tapered end so that they fit to-
gether nicely, but care must be 
taken to make sure that a good 
electrical connection is made be-
tween sections. 
One advantage that commercial 

verticals have that is difficult for 
the home builder to achieve is the 
easily adjustable lengths for tun-
ing, offered by sections of tubing 
that telescope into one another. It 
is very convenient to set up an an-
tenna and tune it for different 
parts of a band just by loosening a 
clamp and sliding an inner section 
in or out. However, if shims are 
used, adjustable joints between 
the common sizes, like 1-1/4 inch 
to 1 inch, can be made. A 1-1/8 
inch diameter, 0.058 inch wall 
shim is shown in Fig. 6, and a sim-

ilar adjustable joint between 1 inch 
and 3/4 inch tubing sections can 
be made with a 7/8 inch, 0.058 
inch wall shim. A kit to aid the 
builder in making a trap and ad-
justable antenna sections is des-
cribed at the end of the article. 

Grounds 

When Amateurs get together 
and talk antennas, a lot of strange 
things are said about verticals. 
Many hams hate them! Lack of a 
good ground is usually the reason. 
Don't put up a vertical and "hope" 
that it will work out with just a 
water faucet as ground, or a single 
rod driven into the ground. The 
ground is half the antenna! I rec-
ommend a system of tuned radi-
als, four for each band. They can 
be made from practically any type 
of wire available. Suggested 
lengths of the radials are: 10 
meters — 8 feet 10 inches; 15 
meters — 12 feet; 20 meters — 
17 feet 11 inches; 40 meters — 35 
feet 6 inches. They may be buried 
or laid on the ground with little dif-
ference in performance. If you are 
serious about a vertical antenna, it 
is worthwhile to build up a good 
ground system; not just four radi-
als, but as many as is practical. 
Connect the coax braid to the ra-
dials and the center conductor to 
the vertical that has been insulated 
from ground with a soda bottle or 
block of plastic or wood. 
lithe vertical is to be roof mount-

ed, the radials can be draped 
across the roof and bent to follow 
gutters and downspouts. Heavy 
nylon string is strong and can be 
used to guy the vertical without in-
sulators; the nylon itself is a good 
insulator. 

Tuning 

Even if the dimensions given 
here are used, you may find that 
the antenna needs tuning to make 
it resonate where you want it. This 
is because nearby objects and the 
ground system you have will both 
affect the resonant frequency. For 
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example, if you measure the SWR 
across the 15 meter band and get 
a result like the dotted line in Fig. 
7, the antenna is too long. The 
SWR is falling toward a minimum 
that is lower in frequency than 
21.0 MHz. The upper section of 
the antenna needs to be shortened, 
assuming that the 10-meter base 
section is OK. Notice that the 10-
meter portion should be adjusted 
first, since changes here will affect 
all the bands. After it is tuned, go 
to the 15 and 40 meter bands, 
plot SWR, and adjust the upper 
section. 
The bandwidth of the single-

trap vertical is wider than that of 
many trap antennas. This is be-
cause the one trap does not load 
the antenna very much; notice 
that the overall height is only 
slightly less than the 33 feet of a 
full-sized, 40-meter quarter-wave 
vertical. The 40-15-10 meter an-
tenna is the best bet, offering a 
good match to 50-ohm coax and 
very broad tuning. It has also been 
an excellent performer! 
Amateurs are encouraged to 

build these new coaxial traps for 
their own use, but a patent appli-
cations has been filed on them 
and manufacturers are cautioned 
that all rights under the patent 
code will be enforced. 

Kits 

As an aid in building these verti-
cals, a kit is offered by R. H. 
Johns Scientific Instruments, 
3379 Papermill Road, Hunting-
don Valley, Pennsylvania 19006. 
It contains a slotted rock-maple in-
sulator and coil form, two 0.058-
inch shims for making an adjust-
able joint between tubing sections, 
and RG-58A/U cable having a 
flexible, stranded inner conductor 
which is superior to solid-wire-
inner-conductor cable for making 
traps. The kit sells for $3.75 plus 
$1.00 postage and handling. 
Pennsylvania residents add 6 per 
cent sales tax. 
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VHF and 
UHF.' 
Mobiles - 
Hy-Gain's new HyCom series of UHF and 
VHF mobile antennas have been tested 
:.'. in actual use by amateurs across the 
-U.S. for nearly two years with excellent 
results. The antennas have weathered 
_ the salt spray of the coast, the freezing 
rain and snow of the northlands, and the 
blazing sun of the desert southwest. 
HyCom's materials and workmanship 
have taken the worst that Mother Nature 
could dish out. and they atilt perform as if 
_ they were installed yesterday. If you 
want the finest mobile antenna that you 
can buy - with proven reliability - try a 
- Hy-Gain HyCom. 

1HC-144-TL M (for 2-ineters)  ' 
A 5/8 wave, trunk lip mobile' 
• antenna with less than 1.5:1 SWR 
- across the 144-148 MHz band. 
_ Maximum power capability is a full 200  _ 
• watts. Hy-Gain's exclusive screw-In 
',antenna connector eliminates all•  e • - •11 
installation soldering. Includes 18 ft.  •,t .1i.. 
- (5.5m) coax and connector._ 

HC-144- MAG (for 2- meters) 
The same antenna as above except with 
a powerful 90 lb. (40.8kg) direct pull 
magnet mount with a neoprene gasket to 
protect your vehicle's finish. , 

HC-440-TL M (for 440 450 M Hz) 
- This Is a, trunk lip mount  . 
antenna featuring two 5/8 wave collinear 
radiators coupled with a moisture 
resistant phasing coil. SWR is less than le,: 
1.5:1 and maximum power c'apability is ..•••• 
200 watts. Antenna comes with  - 
Hy-Gain's exclusive screw-in antenna 
connector that eliminates all installation  , 
soldering and 18 ft. (5.5m) of coax and 

HC-440- MAG (for 4.40-450 M Hz).  - 
The same antenna as above except with ' 
a powerful 90 lb. (40.8kg) direct pull _ 
magnet mount with neoprene gasket to 
protect your vehicle's finish._ 
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Europe, 22. rue de Id tigundFiendd.e, 03200 a Dent. Pdr.de 
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TOWERS 

LOOP 

$349.95 

Palomar Engineers 
1520G Industrial Avenue, Escondido, CA 92025. 

Telephone (714) 747-3343 

ANTENNA TUNER 
New Low Profile Design 
Here is a new tuner that 
puts more power into your 
antenna, works from 160 
through 10 meters. 
handles full legal power 
and then some, and works 
with coax, single wire and 
balanced lines. And it lets 
you lune up without going 
on the air! 

R-X NOISE BRIDGE $55.00 
• Learn  the  truth  about your 
antenna. 

• Find its resonant frequency. 

• Adjust it to your operating fre-
quency quickly and easily. 

If there is one place in your station 
where you cannot risk uncertain 
results, it is in your antenna. 

IC KEYER $117.50 
All the desirable features are built into 
this compact self-contained unit. 
Sends manual, sern-automatic, dot 
memory,  squeeze,  and  iambic. 
Speeds 5-50 wpm. Built-in sidetone, 
speaker, speed and volume controls. 

ANTENNA BALUNS 
. Model 1K $32.50 
1 Kw CW, 3 Kw PEP input. 

• Model 2K $42.50 
2 Kw CW, 6 Kw PEP input. 

. Beam Balum $47.50 
2 Kw CW. 6 Kw PEP input_ 
Adjustable U bolt for mounting 
on rotary beams. 

VLF CONVERTER  $59.95 
New device open up the world of 
Very Low Frequency radio, 

• Gives reception of the  1750 
meter band at 160-190 KHz 
where transmitters of one watt 
power can be operated without 
FCC license. 

• Also  covers  the navigation 
radiobeacon band, standard fre-
quency broadcasts. ship-to-store 
communications, and the Euro-
pean low frequency broadcast 
band. 

1750 METER XMTR $145.00 
. Main transmitter assembly factory 
wired and tested. 

. Antenna tuning assembly can be 
wired and mounted on your bread-
board in less than an hour. 

• Meets all F.C.C. requirements. 

. For use in U.S.A. only. Not for 
Canada 

. Low noise reception. 

. Nulls out interference. 

. Accurate direction finder, 
• Rotates 360° in azimuth. Tilts 
±90° in elevation. 

• Superb nulls. 
• Loop amplifier connects to your 
receiver or to your VLF converter. 

ANTENNA 
. Plug-in loops available for: 
1600-5000 KHz (160%80 meter 
amateur  bands)  550-1600  KHz 
(Broadcast Band) 
150-550 KHz (VLF, 1750 meter 
band) 
40-150 KHz (WWVB, Loran) 
10-40 KHz (Omega) 
5-15 MHz (Model HF-1) 
Loop Amplifier $67.50; Plug-in Loop 
Antenna $47.50 each. 

These items are stocked for Christmas delivery. Order today direct 
or from your favorite dealer. 
Include $3 shipping/handling ($4 for IC Keyer, $10 for Antenna 
Tuner). Add sales tax In Calif. Free catalog on request. 

by AL MA 

HIGHEST QUALITY 
ALUMINUM & STEEL 

60 t. Aluminum. 
Cri k Up 
Mo e 1.60i1 

* TELESCOPING 
¡CRANK UP) 

* GUYED (STACK-UP) 

* TILT-OVER MODELS 

40' Steel 
Crank-Up 
Model SH0•40 

Easy to Install. Low Prices. 
Crank-ups to 100 It. 

EXCELLENT FOR 
[ HAM COMMUNICATIONS 

SPECIAL 
Four Section 50 Ft. 

Ven Mounted Crank-Up 
Atume Tower 

Oser 36  lees aluminum 
end steel towers made— 
specials designed and 
made—write ter details 

,e- èf • 

. . 
11!1V 1 y 

n.-

è 

, 

ALUMA TOWER CO. 
Box 2806 I4H 

VERO BEACH. FLA. 32914 
PHONE 1305) 557-3423 

TELEX 104405 

Anyti me  you 
have a question 
about your Ham 
Radio  HORI-
ZONS subscrip-
tion, please in-
clude a mailing 
label to insure 
prompt service 
on your inquiry. 

CHANGE 
OF ADDRESS 

Moving? Please 
let us know 4-6 
weeks before-
hand. Or, if any-  — 
thing is wrong with your current mail-
ing label, please carefully print the 
updated information below and affix 
your present label above. 
PLEASE HELP US TO SERVE YOU BETTER 

Hel RADI O RizoNs Greenville, NH 03048 

AFFIX 

LABEL 

HERE 

Call   

Name   

I Address   

City   

I State  Zip   
L_ 
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A new name, a new look, and a new standard 
of performance in ham radio! 
(and you don't have to be a computer expert to use it!) 

ALL BANDS INSTALLED 
AND OPERATING! 
160 thru 10 

" including WARC bands 

VSWR meter 

DUAL 
ultra stable 
PTO's 

Fast  RTTY 
break-in  VOX 
(QSK) 

CW output  Sophisticated 
pulse shaping  Noise Blanker 
— hard or soft 

ASTRO-t03  

The Cubic ASTRO 103 expands on p 
the highly acclaimed ASTRO,102BXA*,, 
with the addition of the mostaslied for 
features  an in111-.4 c.!Digie 9i for 
à 
course ALL BANE) coverage from 16 
through' 10 rneters, Including the'hew 
bands át 10, 18, and 24,5 MHz:All bands 
are operating now, nothing to buy later, 
anCi'of:course WWV is covered 
"With the optional 400Hz cetal filter 
installed, which cascades with one of the 
8-pole 1.F. filters and can be moved 
through the passband, along With QSK 
provisions, the ASTRO-103 is the CW 
operator's dream! " 
Performance under high cross mod 

conditions found in todays' crowded 
bands is second to none. With dual 
independent high stability PTO's for split 
band. DX and all its other features, the 
ASTRO-103 Is the result of Ainerican 
Technology and American Quality 
combined to bring the best to the 
American Amateur. 

Speech 
Processor 

Jack 
for separate 
receive 
antenna 

Fully variable 
AGC decay 

Dual 8-pole filters. 
1.4:1 shape factor 
—6 to —100dB 

Exceptional Dynamics  RF/IF Gain 
Noise Floor —132dBm  Controls 
3rd order intercept +15dBm 

FTOA  10 1 ê 2.7 

See your dealer fotsa dernánttration 
oil won't leave thestore without oriel 

Cubic Corporation with over 3,500 
employees world-wide, Including' more'. 
than 1200 ecieritists, engineers and 
technicians has more than one million 
'square feet under roof., 
Established in 1951 the cOmpany has 

grown and expanded in high technology 
fields, including computer based 
automatic fare collection, systems, 
electronic countermeasures, supersonic 
pilot training and other defense and 
space systems, electronic positioning 
devices and, of course, communications. 
New Cubic Amateur products reflect this 
heritage of excellence and is your  . . 
assurance of the strength and resources 
to support your purchase in the years to 
come. 

»Weir 1:11".* 

True Passband 
Tuning with 
width and 
position 
indicators 

Optional CW 
Narrow Crystal 
Filter 

e ASTRO- 150A 
Anothei member of the ASTRO farriily, the 
ASTR04150, has been, highly acclaimed as 
the ideal Mobile/Base station With  
microPMCeSàoi: control; VRS tuning and 

, 

' microphone scanning, the ASTRO-150A 
led the way for competitive radios now 
appearing on the market. 
•  ' 

The ASTRO-102BXA provides basically all 
the fine performance of the ASTRO-103 at a 
lower cost, but less the WARC bands, which 
of course may be added later if desired. 

W C U BI C 
CO M MUNICATIONS,INC. 

305 Airport Road, Oceanside, CA 92054 
(714) 757-7525 



MEMORY KEYER 
BREAKTHROUGH! 

The remarkable AEA Morsematic memory keyer 
has 35 fantastic features including two AEA 
designed microcomputers, up to 2,000 character 
memory, automatic serial number, beacon mode, 
and automatic morse trainer mode. 

CALL TODAY 

La Rue Electronics 
1112 GRANDVIEW STREET 

SCRANTON, PA. 18509 - Ph. (717) 343-2124 

A E A Brings you the 
Breakthrough! 

ate the 
un and ex-
citement of 
Ham Radio 
HORIZONS 
with a special 
friend — that 
would-be ham, 
beginner or old-
timer. HORIZONS 
is definitely a 
thoughtful, inex-
pensive, and unique 
gift .. . actually it's 
12 gifts all year long. 
Just for the fun of it, 
GIFT A HAM today! 
1 year (12 issues), $12.00 

COMO, ®©ohombn[19 
&veéréée IITTIT 
o 

;on 

We speak your language 
S169.95 buys the most economical terminal unit available today 
- not the cheapest, but the best for the price. The TU-170 is a 
single unit that connects your rig, printer, and computer at an 
economical price. That's a language anyone can understand. 

Fiesher Corporation 
P.O. Box 976 Topeka, KS 66601 913• 234 • 0198 
Distributors In Canada and Australia 

let e 

• er?_. 
RuER TOLL FREE 
258-5353 

or send gift instructions 
and payment to: 

Ham Radio 
HORIZONS 
Greenville, NH 03048 

ISP??? 

Want to know 
more about our 
Instructors' 
Support 
Program? 

Call or write 

Ha m Heidi', 
Publishing 41.;s•oup 

Greenville, NH 03048 
1-800-258-5353 



Rising above 
the pack 
Over the years, we've heard 

many hams on the air talking 
about how they've been working 
on their DXCC for several years 
and how close they are. Many of 
them talk about how hard the 
chase is, even though they're run-
ning a kilowatt and beam. Yet, it's 
not equipment that will bring you 
DX, but time, perserverance, and 
operating skill. 
We didn't have to go far to find 

a good example of all of the 
above. Bill Carter, N5BET, of 
Richardson, Texas, who celebrat-
ed his 15th birthday in August, 
1980, has used a modest station 
to achieve a DX record which 
anyone could show off with pride. 
Bill received his General class li-
cense in May of 1979. Between 
that time and August of 1980, he 

had worked 207 countries, with 
174 confirmed. Although this is 
the peak of the sunspot cycle, 207 
countries don't just fall into one's 
lap, so I talked with Bill to get a 
description of his rig and to find 
out how he did it. 
First, how about the antenna? 

Until January it was a homemade 
multiband dipole, 40 through 10 
meters, four individual ones fed 
with one feedline, with the top at 
30 feet. With this antenna, Bill 
worked about 180 countries. In 
January, he added an 18AVT 
vertical with many radials, and in 
July, 1980, he finally installed a 
beam, a TH6DXX at 48 feet. The 
beam caused something of a prob-
lem in that Bill says that he can 
now hear more than he can work, 
which wasn't the case with either 
the vertical or dipole. In the shack, 
Bill used a Yaesu FT101F. No 
amplifier, not even a VFO until 
July. 

So, if not by equipment, then 
how did he work so much DX? By 
developing good operating skills, 
and by determination. He stayed 
up late, got up early and even 
stayed up all night on occasion. 
He found best luck from sunset to 
sunrise, and usually tried to be on 
the air when everyone else had 
gone to bed. We asked about lists 
and nets. Bill said he had worked 
about ten countries on various lists 
and nets, but largely found them a 
waste of time, as it was usually 
more difficult to get on the list 
than it was to work the DX, and 
too much time was spent waiting 
around to be called to work the 
station. Instead, Bill worked every 
contest he could find. 
Bill's story shows that a DXer 

does not have to have the newest 
Super Pulverizer amplifier, or the 
Band-Opener antenna. What is 
needed is time, perserverance, 
and desire. 
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Qatar 
Mike Smedal, A7XD, was the first 
foreigner licensed for Amateur 
Radio in Qatar. He is very active 
on 10, 15, and 20 meters, both 
SSB and RTTY, where he uses a 
Radio Shack TRS-80 computer 
with Macrotronics M-80 ham in-
terface. 
Mike says that the following sta-

tions were the only ones licensed 
as of July, 1980: 

Station 

A7XA 
A7XAH 
A7XB 
A7XD 

A7XE 
A7XM 

QSL Routes 

DJ9ZB 
DJ9ZB 
DJ9ZB 

Mike Smedal, 
Box 4747, 
Doha, Qatar 
DF4NW 
DJ9ZB 

Both A7XGI and A7XZ were no-
license bootleggers. Roland, 
A7XGI, was caught by the au-
thorities and all of his equipment 
was confiscated. 

Sudan 
Steve Bauer, DJ1US (also 

N5SB, ZK2AV, A35MB, 3D2BB 
and 5W1BM) will be in Wad 
Medani until the end of the year 
as DJ1US/ST3. He prefers CW, 
but may be found sometimes on 
SSB. Steve works all bands and 
hopes to complete 5-Band DXCC 
during his stay. QSL via DF2RG. 
Gunther, DF3NZ/ST2 is also 

planning to be very active during 
his two-year stay in Sudan. He 
favors SSB, usually around 2000 
to 0100Z, and asks for QSLs via 
his home call, or through the 
Bureau. 

Gambia 
Another chief of state, the Pres-

ident of the Gambia, has an inter-
est in Amateur Radio. His call is 
C5AA, and he began operations 
from the shack of Keith, C5ABK. 

K5YY Pacific 
expedition 
Dr. San Hutson, K5YY, whose 

DXpedition career started in the 
late 60s and has now spanned 
three decades, has decided that 
he won't go out again until his 
children are out of college. Al-
though San has such firsts as STO, 
D68, and others in Africa, this trip 
was intended to provide low-band 
contacts while being a little more 
relaxing than some of the African 
trips have been. 
San operated from 5W1, West-

ern Samoa; KH8, American 
Samoa; A35, Tonga; and ZK2 
Niue. During the trip, he worked 
11,810 total QS0s. Of that total, 
3,630, or 31 per cent, were CW, 
with highest CW percentage being 
54 per cent from A35YY. From 
KH8, 104 different countries were 
worked. 5W1 accounted for 78 
countries in two nights, while A35 
was good for 66 countries, and 
ZK2 for 102. A total of 160 coun-
tries were worked on the trip. 
By band: 28 QS0s were made 

on 160 meters, 202 QS0s on 80 
meters, and 885 on 40 meters. 
San's perserverance on 80 and 
160 meters was outstanding, as 
conditions in the U.S. during the 
trip were very poor and he report-
ed hearing many more stations 
than were able to hear him. 
All in all, the trip was very suc-

cessful. After eight trips and 
60,000 QS0s, San will be taking 
a hiatus from expeditions, but he 
says he will return. 

DX tips from 
the other end 

After eight trips, San, K5YY, 
said that he has noticed several 
things over the years that have 
been recurring peeves of his on 
each expedition. They are: 

L CW stations breaking over the 
one he is working. Many times it 
happens before he gets the first 
station's call, necessitating two or 
three exchanges and slowing 
down the whole operation. He 
says that most U.S. stations don't 
know how to tail-end properly 
and shouldn't try. 

2. Stations asking QSL informa-
tion, or time and frequency on 
other bands. This information is 
given frequently, and also was 
published in the bulletins before 
the trip. Read the bulletins or ask 
other DXers in the area. Multiply 
your request by hundreds and see 
how it may affect others by wast-
ing QS0 time. 

3. Asking an expedition to listen 
for CW during an SSB pile-up. 
This is ridiculous. It might be dif-
ferent if no one's calling, but 
there's a time and place for CW. 
Some expeditions will black list 
you for this. 

4. Duplicate QS0s on same band, 
same mode is frowned upon. 
Many will make a quiet "No QSL" 
notation in the log. Beware, espe-
cially if first QS0 was good. 

5. Those who give a 33 report and 
never heard a thing. An R3 is 
readable, but with difficulty, and 
R2 is readable now and then. This 
is more nearly the truth on 160 
and 80 meters, and often on 40 
meters. Why give a 33 report, and 
then not hear after your report is 
given six times and even counted 
out? Is this not R2 or even less? 
Should this be a QSO? In San's 
mind, if one can't at least cycle 
with him after a couple of good at-
tempts, it is not a QS0. He could 
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Rick, HC8EE, and Marcia, HC8MM, with the 
rest of the Dorsch family during their stay in the 
Galapagos Islands, November through Decem-
ber, 1979. Look for them to appear again 
(photo courtesy of HC5EE). 

The operating site at Revilla Gigedo, 4A4MDX on CW 
and 4134MDX. Not shown are the places where off-duty 
operators can do some fishing or swimming (photo cour-
tesy of XE 1 OW) . 

Luis Salinas, XE 10W, operating from Revilla 
Gigedo, 4B4MDX, during Mexico DX Club ex-
pedition of July, 1980 (photo courtesy of 
XHOW). 

Bill Carter, N5BET, who amassed 207 countries in a year with his 
modest station. He proved once again that big guns aren't the only 
ones who can work DX. 
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hear many stations this time at 55 
to 59, but that does not mean a 
QS0 was made. Don't ask a bud-
dy on frequency "was that a 53 or 
57?" Talk to the DX station! Ask 
him. Why even call if you can't 
copy well enough to get a report, 
unless you're going to rely on 
others on frequency to give you 
the report, or keep guessing your-
self until someone finally says, 
"Yes, that's correct now." Is that 
pride in a good contact? 
Guys who want QSLs just be-

cause they are on frequency early 
in the morning, but aren't able to 
copy the DX station, will be sorely 
disappointed when more DX sta-
tions reject their QSL with 44 or 
33 when the log has noted that 
the guy didn't come back after cal-
ling him four times. There is too 
much guessing and buddy-helping 
compared with just a few years i 
ago. What is the solution? Strict 
enforcement of the NO QSL poli-
cy if there is no QSO. This should 
be kept in mind when working 
DXpeditions in the future. Re-
member, the QSL you don't 
receive could be the result of your 
own operating practices. 

Vanuatu 
New Hebrides became inde-

pendent back in July, 1980, and 
the country name was changed to 
Vanuatu. During this time the 
special event station YJ8IND was 
operated by VK30T, YJ8PS and 
others. QSLs for this operation go 
to Paul Savage, Box 39, Port 
Villa, Vanuatu (New Hebrides). 

Club news 
Officers for the North Florida 

DX Association for 1980 are: 
President, AJ2E/4, Dick Knox; 
Vice President, W4ZTW, Bob 
Gorman; Secretary/Treasurer, 
W4FDA, Pres Graham. 

South Georgia 
Many have received the follow-

ing letter from the post office in 
the Falklands Islands. It speaks for 
itself: 
Amateur Radio Station VP8J0 
This office is receiving consider-

able numbers of QSL cards ad-
dressed to VP8J0 variously under 
the names of Pat Langley, Pat 
Turner or simply Pat and directed 
to South Georgia or Stanley. 
Please be advised that the callsign 
VP8J0 is not registered in any of 
these names nor are any individ-
uals of these names known either 
in South Georgia or the Falkland 
Islands. This is thought to be a 
pirate operation and QSL cards 
are not being forwarded. 
This office would be interested 

if anyone has received recent 
QSL cards purporting to have 
come from anyone operating 
under the callsign VP8J0. 

The Post Office, 
Stanley, 

Falkland Is/ands 

Just goes to show, it ain't enough 
to work 'em, you also have to find 
a real one. 

CRP 
Can do it too 
One of our readers, Joseph 

Unfried, W91TV, tells us about his 
experiences operating DX with 
QRP: 
"I have just worked my 103rd 

DX country with my Ten-Tec Ar-
gonaut 509 (5 watts PEP, 2 watts 
out CW). I am using a vertical or 
dipole arrangement (25 feet high). 
I started this venture on March 8, 
1979. I picked up the rig and 
figured that for portable/camping 
it would be OK — you know, local 
U.S. contacts. Well, by June 5, 
1980, I had worked 100 countries 

— basically on the merits of the 
"Argo" alone — no piggyback or 
Big Rig — listen for my QRP. (I 
packed the Big Rig away.) 
"My deluxe antenna system is 

an 11 foot military surplus whip — 
mounted on a piece of conduit — 
wired to the chimney, with No. 14 
(purple) house wire for radials 
held out about 45 degrees with 
waxed lacing cord . . . a temporary 
antenna three years ago . . . oh 
well. 
"I have 51 of these countries 

confirmed, with my cards going 
out in January, 1980, (ran out in 
early autumn) — so I've got my 
fingers crossed that they all come 
in. 
"These contacts were about 

50/50 SSB/CW on 10, 15, and 
20 meters. I found that at times it 
seemed the same as running my 
normal 100 watts — they say in 
the manual to pick on the strong 
stations — well I was desperate a 
few times — I could just barely 
hear the DX station — 1 called 
anyway. You know, he didn't re-
alize that he couldn't hear me and 
answered anyway. 
"So, since you are writing a col-

umn to help the new people learn 
the ropes, you can tell them that 
the full gallon with a 60-element 
beam 150 feet up is not really 
necessary. 
"Patience is; I figure about 90 

per cent listening and 10 per cent 
calling. I never call CQ, but I listen 
for a station to sign off with a con-
tact and then I call him. I try pile-
ups a little but don't waste a lot of 
time, since 99 per cent of the sta-
tions are running 100 times more 
power than I am. All it takes is one 
to cover you up. 
"Another thing, I would like to 

see the DX gang stand by for QRP 
(20 W or less) once in a while. We 
are out there! 
"I worked one phone contest 

(22 contacts) using HT-220 bat-
teries (2). I left the pilot lamps off 
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to conserve the battery. The three 
pilot lamps require more power 
than the radio. 
"I have found that however bad 

you hate CW, that is where most 
of the DX is. So you will usually 
find me around 28.0-28.2, 
21.025-21.2, 14.025-14.1. Now 
I think I'll try 40-meter DXing. 
Either that or I guess I could go 
one-half power. 
"I have found that people are 

amazed to hear that I'm running 2 

watts or 5 watts PEP, especially 
the DX. They figure that Ameri-
cans all use gallons. No sport to it. 
I usually get such reports as 559 or 
a good one is 579 — or 3x2, 3x1, 
5x1 on phone -- I got a 5x9 once 
from 8P6 land. 
"So, I've run out of suggestions, 

or whatever. Just let the would-be 
DX hunters know that with desire 
and patience you can talk all over 
this world. It gets in your blood. 
Do you know anyone who wants 

a nice 150 watt rig? It's dusty, but 
it works — used only on week-
ends." 
This shows, once again, that 

anyone can work DX who wants 
to work DX. 
Next month, look for some tips 

on DXing on 80 and 40 meters. In 
the meantime, if you have any 
news for us, please write to DX 
Editor, Ham Radio Horizons, 
Greenville,  New  Hampshire 
03048. 

OSL route 
Station  QSL Via 

AH2G  KG6JAR 
AHOA  K4AVU 
A4XIU  G4GIR 
A9XBS  G4G0H 
CE1BLL  WB4LFM 
CR9B  WA3HUP 
CT2DE  WB3IFD 
C31IR  F6AUS 
C31LY  DJ9ZB 
C31MK  EA3WZ 
C31MS  EA3MS 
C31UN  EA3A0C 
C5ACO  W2TK 
C5ACC  KB4GQ 
C6AFR  Box F996, 

Freeport, 
Bahamas 

EA9GT  WA2J0C 
EL6A  K4SE 
ET3PG  Op. Tensay 

only, DJ9ZB 
FOCH/FC  HB9TL 
FB8XY  F6CIU 
FGOFOO/FS  N6RA 
FGOFVB  WA71RD 
FM7BW  WB4IWW 
FMOFJE  F5VU 
FPOFON  W1IHN 
FY7BC  F9LM 
G5DKH  KB6AA 
GD4JUU  VE3BXY 
GU5AEG  DJ9NX 
FIC7EE  K8LJG 
HM1JJ  JA3JJ 
HP1XAT  WB3KGY 
HS1AMM  JE3GC0 
HT5JAR  WAOTKJ 
H44SH  ADIS 
JD1YAA  JF1ZTF 
JT1AN  Innok W. 

Arsen, Box 
540, Ulan 
Bator 

JW1UW  LA1UW 

J28AZ 
J3AH 
J73CB 
KA4E1N/T14 
KG4WC 
0A8AV 

OD5FB 
OD5HQ 
OHOAM 
P29JA 
RK50 
SVOAO 
TA2TAT 

TG9XHB 

TU4AT 
TU4AW 
T2AAA 

U1N 
UAOFDA 
VP 1TC 
VP2MFU 

VP8KF 
W1DDV/C6A 
WB4LRB/8R1 
WAOTPD/0A8 
YB1ADU 
YB9ADA 
YBOADT 

I8JN 
W4GYP 
J7DA0 
N5ANA 
K4EXA 
Tim Chase, 
Casilla 206, 
Pucalla, Peru 

WA2QAU 
DJ9ZB 
OH2BH 
WA7OPZ 
UK5UDX 
KA2FRP 
Talat Turgay, 
Box 133, 
Ankara, 
Turkey 

John, American 
Embassy, 
Guatemala 
City, APO 
Miami, Fl. 
34024 

HB9BTQ 
K5TC 
Weather 
Station, 
Funafati, 
Tuvalu 

UK1NAA 
WAOTKJ 
K5TC 
KB7KQ, Karl 
Jensen, Box 
275, Red-
mond, Wa. 
98052 

G3VPW 
N7YL 
N4BPP 
N4CQ 
DK4XJ 
W5SVN 
From 1 July, 
1980, 
VE7CBK 

YBOWR 
YJ8IND 

YJ8KM 
YJ80T 
YJ8PD 
YJ8PS 

ZD8MH 
Z.K1BD 
Z1(1CF 

ZL3MA/C 
ZS3HL 
3D2SG 
5NORMJ 
5T5DX 
5U7AF 

600DX 
8Q7AV 

8R 1RBF 

9G1RF 
9M2PV 

9G1RF 
9MZPV 
9Q5DD 
9V1TK 
9X5NH 
9Y4DX 
9Y4HM 

WAOTKJ 
Paul Savage, 
Box 39, Port 
Villa, Vanu-
atu (New 
Hebrides) 

VK3OT 
VK3OT 
VK3OT 
Paul Savage, 
Box 39, Port 
Villa, Vanu-
atu (New 
Hebrides) 

G4DDH 
ZL1SZ 
ZL2AQF with 
Green Stamp 

WB8WMS 
WA1ZXF 
9V1UH 
W4FRU 
W2TK 
Box 877, 
Niamey 

I2YAE 
Noel Lokuge, 
11. Four 
Winds, Ma-
jeedi Road, 
Male Republic 
of Maldives 

Box 684, 
Georgetown, 
Guyana 

WA2MRZ 
Elizabeth 
Saoud, Box 
1835, Kuma-
si, Ghana 

WAlZFS 
WB9MFC 
WOCIK 
JA6RIL 
DL80A 
AG1J 
K6GX0 
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STOP 11F.11 
SPILLOVER! 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RF spillover. The amazing 
AEA lsopole with unique decoupling 
design, virtually eliminates RF spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled "gain" antennas. 

CALL TODAY 

BRITT'S 
2-way Radio Service 

2508 North Atlanta Road 
Belmont Hills Center 
Smyrna, Georgia 30080 
Phone (404) 432-8006 

AEA Brings you the 
Breakthrough! 

Reach Out! 
just like adding a 10-watt amp 
to your 2-meter hand-held... 

• True 5/8 wave gain antenna 

• Dramatically boosts reception as well 
as transmit range 

• Individually tuned matching network 

• Base spring/tuned coil protects radio as 
well as antenna from accidents 

• Extends to 47", telescopes to only 8" 
• BNC connector fits most current hand-

held and portable radios 

• Better than 1.5:1 VSWR across the 
entire 144-148 MHz band 

• Only $24.95 from your dealer or 
postpaid from VoCom 
minois res,dents please incluee 6% sales lax) 

Ask about our 25. 50 and 100 watt amplifiers for hand-helds 

VoCom 
PRODUCTS CORPORATION 
65 E. Palatine Rd., Suite 111 
Prospect Heights, IL 60070 
(312) 459-3680 

Dealer Inquiries Invited 

gei =  

Shortwave Listener? 

SEND FOR FREE CATALOG! 

Scanner Buff? 

Increase Vour 

Listening Power! 

FEDERAL 
FREQUENCY 
DIRECTORY 

$14.95 
(Plus $2.00 

del.chg.) 

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

SOUNDS OF 
SHORTWAVE 

$5.95 
(Plus .50 

del.chg.) 

A 60- MINUTE CASSETTE IDENTIFIES 
THOSE STRANGE SOUNDS: TELEMETRY, MULTI— 
PLEX JAMMING, 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 
del.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 TRANSFOR MER AND MOUNTING 
HARDWARE INCLUDED. 

. SEARCHING FOR THE SOUNDS OF TOPYORROW." 

ROVE ENTERPRISES 
RO UTE 1 BOX 156 A  BRASST O WN, NC 28902 

• DEALER IN QUI RY INVITED • 

ERH 60 December 1980 More details? Ad Check page 102. 



With 
Hammer, 
Hacksaw, 
and 
Hand Drill 
GLENN JACOBS, 
WB7CMZ 

You've seen the advertisement: 
Parts Bonanza! Surplus tuning 
unit. Many valuable parts. Origi-
nally cost the gov't. $XXX.xx. 
Limited quantity. $X.xx. 1 So 1 
sent for two. I like taking things 
apart. There is always the hope 
that 1 can use the pieces. Some 
people go fishing to get away from 
the frustrations and tensions of 
modern life. Not me: 1 take a pair 
of needle-nose pliers and a hot 
soldering iron and carefully peel 
out the working parts from some 
non-working device. It sure beats 
peeling my soul in a psychiatrist's 
office. Cheaper, too. 
When the little brown truck2 

finally delivered my tuning units,3 
I was not disappointed. They 
were in "depot pack," in perfect 
condition, and painted a beautiful 
crackle-black. Each had an outer, 
removable steel cabinet and an 
unpainted aluminum inner cabinet 
with the parts bolted on. The 
panel was bolted to the inner cabi-
net. When I removed the pierced 
aluminum covers (top and bot-
tom) from the inside box, I saw 
that it was indeed a parts bonan-
za. It was just full of heavy-duty, 
high-voltage, transmitting-type, 
plated brass, variable capacitors. 
As it turned out, I never found 

an opportunity to use even one of 
those fine, high-quality "bread-
slicers," but I used almost every-
thing else. First, the nice black 
dustcovers are at the back of my 
operating desk with little hammy 

things 
sanes 
wheel 
ing knob on my station receiver. 
The heavy-duty, porcelain-core, 

in them and bigger neces-
on top. The big thumb-
has become the main tun-

radio-frequency chokes went into 
another receiver to choke radio-
frequency gremlins who tried to 
sneak up the power cord. Some-
body offered to buy half of one 
front panel for the fine, five-to-
one vernier irremovably in-
stalled thereon. 1 used the other 
half as a front panel for a home-
brew 40-meter CW receiver. It 
has a fifty-to-one worm-gear re-
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duction drive to tune my local os-
cillator! It has considerable sheet 
aluminum from the surplus black 
box. Then I used the same part of 
the other panel on a matching 
transmitter (one of these days I'll 
even make that peanut whistle 
work!). 
For a grand finale, I used all 

the left over sheet aluminum to 
build the cabinet for a Trans-
match (see photo). Yes, 1 realize 
that the unit would have made a 
fine transmatch almost "as-is," 
but I didn't do it that way. 
Oh? You don't want to build a 

Transmatch? Nor a transmitter? 
You really wanted to build a 
combination grid-dip meter and 
scissor sharpener? Or just a 
back cover for your VTVM? 
Read on. 
Here's how: first, get a nice 

looking piece of government 
surplus junk. Next, make a pic-
ture in your head of all that 
beautiful painted boiler-plate 
made over into a rugged exterior 
for your intended project. Then, 
just do it. 
The purpose of this writing is to 

give you detailed instructions for 
doing it, (after you have decided 
just what "it" is). 

Taking it apart 
You already know all about 

leaving long leads on the compo-
nents you want to re-use. Sal-
vaging the sheet-metal takes some 
care too. If you will deliberately 
use a screwdriver that exactly fits 
in the screw slot, the finish on the 
screw head will look good and 
you will avoid those long, ugly 
scratches on the panel. The same 
goes for using nut-drivers on the 
nuts and bolts instead of that old 
ninety-five-cent pair of pliers. Pre-
serve the paint: that government 
paint job is probably what enticed 
you to buy that boat-anchor in the 
first place. 

Cutting it apart 
Rule one: you can always cut it 

shorter, but you cannot cut it long-
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er. So be sure before you cut. 
There are two ways to preserve 
the paint while you butcher a 
panel or cabinet or chassis with a 
hacksaw. (Actually there are 
probably more than two. I only 
know of two.) You can lay on 
masking tape where you intend to 
cut. Measure and mark right on 
the tape, and saw right through it 
just a hair outside the mark. Finish 
by filing off the burrs and tool-
marks. Peel off the tape and file a 
slight bevel, a very slight one, 
along the edge where the paint 
meets the cut. Now, go have a 
cracker dipped in chili sauce and 
meditate on the beauty of your 
panel. You say it ain't square? 
You should have checked that be-
fore you cut it. 

Drilling it 
If you want a hole, just drill one. 

But let me bring up old times. 
Once I saw an ad, "Build your 
own radio." The picture showed a 
young man with a mustache and a 
hand-drill going after a steel 
chassis about four feet square. He 
was doing it right: his tape and 
square and awl and center punch 
were in sight, and the fine lines he 
had scratched to measure from 
were plainly visible. You could 
assume he had even punched a 
little dent where his lines crossed. 
And he was drilling straight down. 
You can bet his holes turned up 
the right distance apart! Now, 
there are three things (that I know 
of) that can be wrong with a hole: 
1. It can be too little (enlarge it 
with a rat-tail file). 2. It can be just 
a little too far from the other one, 

------ -----
and the holes in the framistan 
don't quite match (make it water-
melon-shaped with a rat-tail file). 
3. It can be altogether in the 
wrong place (drill a hole in the 
right place. Fill up your mistake 
with a nice bolt. Maybe you can 
even find one painted to match 
the panel. Or, you could install a 
ground-lug there). Now that I 
think about it, you have four ways 
to blow it. You could drill it too 
big. Way too big. So big that your 
biggest bolt-head wouldn't cover 
it. (That never came up before 
and I don't know what to do about 
it.) By the way, after you drill, trim 
off the burrs around the hole with 
a dull knife. Of course they don't 
show after you put the bolts in, yet 
you will always know, and be 
proud you did it right. 
You can drill out rivets, too. Of 

course, this leaves a hole in the 
wrong place. Proceed as in "3" 
above. Do the same for govern-
ment holes in the wrong place. 

Bending it 
You want this thing to look pro-



fessional. Measure and mark 
where you want to bend it. Re-
member that the metal has a cer-
tain thickness, so neither the in-
side of the bend nor the outside of 
the bend will be just where your 
mark is. The molecules of metal 
inside of the bend will be 
squashed towards one another. 
Since they cannot actually get any 
closer, they slide past their 
brothers in a curious manner. 
Outside the bend, there is a 
stretching effect. Most paint won't 
stretch, so don't expect much. But 
you decided to bend it. For best 
results, take it to a sheet-metal 
shop. Oh? You want to bend it 
yourself? Okay, but don't say I 
didn't warn you. This is the voice 
of experience: I bent my own. It 
looks awful. The first time, 1 
pinched it between a door and the 
frame and pushed hard. The next 
time, I bent it over a sharp-edged 
board with a block of wood. I 
didn't have a vice then, but I 
might have done at least a medio-
cre job of it if I had padded the 

(a 

vice jaws with masonite strips, put 
a block of wood against the tin, 
and pursuaded it with a heavy 
hammer. Naw! Never happen! If 
the vice were not as long as the 
bend, the ends of the bend would 
be round and the middle square. 
The only half-way decent bend 

I ever made looked good only on 
the outside. 1 cut half-way through 
the aluminum (the hard way: half-
way through the thickness) and 
bent on the sawed "line." The in-
side, of course, was all scratched 
up from missing the line with the 
hacksaw. Like 1 said, measure 
and mark it and take it to the man 
who bends the stuff for a living; he 
has a machine. 

Painting it 
I've heard it can be done but 

cannot swear to it. If anyone tells 
you how, try it on a scrap first and 
let me know how it comes out. 

Labeling it 
A certain organization which 

shall not be named usually says to 
use "Dymo Labels." They're all 
right. Roughen the spot where 
they are supposed to stick, and 
round the corners of the labels: 
they'll stay on better. 
Oh, you want your gadget to 

look professional? Buy rub-on let-
tering.4 Instructions come with 
them, and they really make a fac-
tory-like job. 

a 

2 

Putting it 
together 
Bolt it, of course. That's why 

you drilled most of those carefully 
measured holes. That's why you 
were so careful not to mess up the 
slots (and paint) on all those 
machine-screw heads. Think. No-
body is going to notice a bolt-head 
that doesn't match. Nobody but 
you, that is. 

Making it 
work 
If you went to all this trouble 

just to build a case for it, surely 
you have the drive and grit to 
clean up a mere circuit. (I could 
write more here if I had already 
made my beautiful little transmit-
ter work.) 

And another 
thing 
Way back at the start of this arti-

cle, I said to make a picture in 
your head. It helps a lot more if 
you make the picture on paper, in 
detail, to scale. As they taught me 
in the Army, "Prior Planning Pre-
vents Poor Performance." 

Footnotes: 
1. Fair Radio Sales has 'em. You can 
see them at hamfests, too — some-
times, but that's beside the point. 
The point is, you can make what you 
want out of whatever boat-anchor 
you can get. 
2. U.P.S., of course. 
3. These were "T.U.-8" Tuning Units, 
but see footnote one. 
4. Circuit Specialist has these. 1344 
N. Scottsdale, Tempe, Arizona 
85281. 

HRH 
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the w 
Ultimate 

Standard  S 42.95 
Chrome  $ 52.95 
Gold plated $150.00 

• Full range at adjustment in 
tension and contact spacing. 

• Self-adjusting nylon and steel 
needle bearings. 

• Gold plated solid silver contact 

IAMBIC • Poilnistshed lucite paddles. 
• Precision-machined, chrome re psltaatneddabrdramssofdrea 

lmheass. black. 
ADDLE e  

textured finish base: deluxe 
model is chrome plated. 

• Heavy steel base; non-skid feet. 
WRITE FOR LITERATURE 

BencHeR, ¡nc. 
333 W. Lake Street, Dept. A 
Chicago, Illinois 60606 • (312)263-1808 

At selected dealers or acid $2.00 
handling. Quotation for overseas 
postage on request. 

INTIMIDATED BY 
MORSE CODE? 

THE NEW AEA 
MODEL MT-1 
COMPUTERIZED 
MORSE TRAINER 
MAKES MORSE 
CODE EASY AND 
FUN TO LEARN. 
KT-1 Computerized Keyer With 
All Features of Above Trainer 
is Also Available in Same 
Package 

• Automatic Speed Increase, User May Program: Starting 
Speed, Ending Speed, Practice Duration; 5 Letter code Groups 
or Random Space; Common or All Characters. 

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact 
Requirements). 

• 24,000 Character Answer Book Available For 10 
Starting Positions. 

• Random Mode For Practice (No Answers). 
CALL TODAY 

ROSS DISTRIBUTING COMPANY 
Closed Monday at 2:00 p.m., 78 SOUTH STATE STREET, 
PRESTON, IDAHO 83263, TELEPHONE: (208)852-0830 

AEA' Brings_you the Breakthrough! 

Boost Your Code 
Speed With These 
Speed-Booster 
Specials! 
STRAIGHT CODE SERIES 
These tapes consist of randomly generated 6 character 
groups. Excellent for building both speed and copying 
accuracy needed for contesting. DXing and traffic 
handling, 

D HR-STC1 — $4.95 
7.5, 10 and 15 wpm for 25 minutes each 

DHR-STC2 — $4.95 
15 wpm for 50 minutes; 22.5 wpm for 35 minutes 

DHR-STC3 — $4.95 
25, 30, 35 and 40 wpm for 20 minutes each 

each tape $4.95  2/$8.95  31$12.95 

HI/L0 SERIES — Code Study Tapes 
In this unique series, characters are sent at high 
speeds with long pauses between each character. For 
example, HLC4 (15/2.5 wpm) consists of characters 
sent at a 15 wpm rate, but with 2.5 wpm spacing be-
tween each character. 

DHR-HLC1 —$4.95 
22.5/2.5 wpm for 80 minutes 

CHR-HLC2 — $4.95 
22.5/5, 22.5/7.5, 22.5/10 and 22.5/13 wpm for 
20 minutes each 

DHR-HLC3 — $4.95 
15/5, 15/7.5 and 15/10 wpm for 28 minutes 
each 

0 HR-HLC4 — $4.95 
15/2.5 wpm for 80 minutes 

Please add $1.00 to order 
for shipping 

HAM RADIO'S BOOKSTORE 
Greenville, NH 03048 

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 8ill Orr's latest edition of this well known book, you'll find 
quad designs for 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. 
C1977. 
DRP-CO  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 construe-
tien projects for vertical, long wire, and HF/VHF beam antennas. But, 
you'll also get inlormation 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, information on baluns and how to use them, and 
some new information on the increasingly popular Sloper 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. C1978. 
DRP-AH  Sottbound $6.95 

BEAM ANTENNA HANDBOOK 
Here's recommended reading for anyone thinking about putting up a 
yelp beam this year. It answers a lot of commonly asked questions like: 
What is the best element 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. C1977. 
0 RP-BA  Si:inbound $5.95 

Please add $1.00 to cover shipping and handling. 

HAM RADIO'S BOOKSTORE 
GREENVILLE, N. H. 03048 



1234.245 p.-21 Custom 
Speaker Enclosure Protects 
You Can Build ($12.95) An Extraordinary Offer to introduce you to the benefits of Membership in 
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1066.852 p.—The 
Paled Dictionary of Elec-
tronics ($19.95) 
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1113-182 p.—Understanding  .  • 
Electronics ($8.95)  ; 

•  I. 1  • 

ELECTRONICS BOOK CLUB 
take  I of these 24 unique  $  Or; for 
any  electronics books  ti ALL 

(values to$10171) for only  SIX 
with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of electronics books 

1169-504 p.—The GIANT 
Handbook of Computer 
Proiects ($15.95) 

In n  The A 
GIANT 

Handbook  ' 
of 

..1111:111111,  CPormopjeucttesr! 

:leselef 

...v et 
1167-168 p.—Electronle Musk 
Synthesizers (59.95) 
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I N 1146-504 p.—Radlo Prepay> 
* Mlx)S (S17.95) 
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1199-476 p.—The Master 
IC Cookbook ($15.95) 
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1225-322 p.—Master 
Handbook of Electronic 
Tables & Fomuilas-3rd 
Edition (514.95) 
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—  • 
1119-434 ge.—Color TV 
Trouble Factbook — 
Problems 11 Solution,-
4th EdItioin (S12.95) 

971-196p.—Mlnlprocessers: 
From Calculators toComputers 
189.95) 
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1255-3011 p —The Complete 

ytliehcetsAto. Handbook-2nd Edition (Ste 951 r̀e w.reee Shortwave Listener s 
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8224-oca p.—The Complete 
Handbook of Ruile Receiv-
ers 8; Transmitters 019.94 
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1006-196 p.—Eluild-lt Book of 
Solar Heating Projects ($9.95) 

ii 

'COLORTIPP—C —_ TROUBLA  t h qt;te 4„,44.4 
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1136-504 p.—Practical 
Electronics Math 01E95) 4 Al 

P51FICTIGFIL hcsi 
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806.420 p.—The Power Supply 
Handbook (112.95) 

1097-192 p.—All About 
Telephones ($7.95) 

110 W TO REPAIR 

CIA)   THE 
POWEII 1168-182 p.—How To Repair 

Clo ute (93.95) 
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IN7-244 p.-106 Easy Use. 
tronies ProleCts—BeyOnd 
the Transkei/ ($8.95) 

Facts About Club Membership 
• The 6 introductory books ot your choice carry pablisher's retail 
prices ol up to $101.70. They are yours for only 52.95 for all 6 
tplus postage/handling) with your Trial Membership. 
• You will receive the Club lieus, describing the current Selec. 
bons, Alternates, and other books. every 4 weeks (Ilk a year/ 
•Il you want the Selection, do nothing, it will be sent to you 
automatically. II you do not wish to receive tee Selection. eelrm 
want to order one of the many Aiternates offered. you simply give 
instructions on the reply form (and in the envelope) provided_ 
and return it 10 us by the date specified This dale allows pou at 
least 10 days in which to return the form Il, because of late mail 
delivery, you do not have ID days to arabe a decision and so 
receive an unwanted Selection, you may return it at Club ex-
pense 
• To complete your Trial IdernbersImp, you need buy only four 
add.tional monthly Selections or Alternates during Me ned.12 
months. You may cancel your Membership any time alter you 
purchase these four books. 
• All books—including the Introductory Offer —are fully returo. 
able after 10 days if you re not completely satisfied 
•All books are of lered at low Member prices. Plus a small 
postage and handling charge_ 
• Continuing Bonus If you continue after Ns Trial Membership, 
you will earn a Dividend Certificate for every bock you purchase 
Three Certificates plus payment of the nominal sum of S 1.49 will 
entitle you to a valuable gook Dividend of your choice which you 
may choose from a list provided Members. 

1 . "  

C i r t U l l  

practical Occupy. 

800-794 p.—Master Hand-
bo ok Of 1001 Practical Elec-
tronic Circuits (615.95) 

861-252 p.—Casplay Elec-
tronics ($8.95). 

••;" <, 

• vi-   

1212-504 p.—The Practical 
ndbook of Amateur Radio 

HalaF  Repeaters ($15.95)  

-1% Nay we send yir.0 your choice of 6 cd these practical 
.1.V.Itime-and-money-sanng hooks as part of an un-
usual offer of a Trial Membership in Electronics Book 
Club? 

Here are quality hardbound volumes, each espe-
cially designed to help you increase your know-how. 
earrung power, and enjoyment of electronics. What-
ever your interest in electronics. you'll find Elec-
tronics Book Chah offers practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer Is intended to prove to 
you through your own exnenence, that these very 
real advantages can be yours... than it is possible to 
keep up with the literature published in your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership. you need purchase as 
few as four books during the coming 12 months. You 
would probably. buy at least this many anyway. with-
out the substantial savings offered through Club 
Nlembership. 

To start your Membership on these attractive 
terms. simply fill out and mail the coupon today. You 
will receive the 6 books id your choice for 00-day 
inspection. YOU NEED SF:ND NO MONEY. If 
you're not delighteck return the books within 10 days 
and your Trial Membership will be cancelled without 
cost or obligation. 

PRAclicAL 
MATEgin HAm°80 °N OF R A W ° 

_!.1j ERS 
'• 

MI in MN MI M U M I. 1.11 

111, ELECTRONICS BOOK CLUB  
• Blue Ridge Summit, Pa. 17214 
111 Please open my Trial Membership in ELECTRONICS 
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Ham Radio 
Techniques 

BY BILL ORR, W6SAI 

Last month, I presented an over-
view of the cubical-quad antenna. 
This month, it is time to look at 
the popular Yagi antenna and 
draw a comparison betweeh these 
two configurations. 
The Yagi beam antenna is 

much the older of the two designs, 
first surfacing about 1926. It is 
named after Dr. I-1. Yagi of Tokyo 
University who publicized the de-
sign after original investigations 
conducted by him and Dr. Uda. 
Early adaptions of the Yagi data 
to ham radio occurred about 
1933-34, but it was not until Walter 
Roberts, W3CHO, presented ac-
tual construction information for a 
two-element close-spaced Yagi 
that the antenna achieved any de-
gree of popularity. 1 
Finally, in 1938, the first three-

element, high-frequency Amateur 
Yagi beams were built and the in-
formation published.2 Most of the 
development occurred in Califor-
nia as that was the only place in 
the country where inexpensive 
aluminum tubing could be pur-
chased — as discarded material 
from the expanding aircraft in-
dustry. 
The spectacular results obtained 

with the three-element Yagi an-
tenna established it as a favorite 
before the Radio Amateurs were 
closed down by the outbreak of 
World War II. 
As far as is known, the first 

three-element beam for high-fre-
quency operation was installed in 
the summer of 1938 bY Peter 
Gioga, W6APU. A photo of this 
antenna (later installed at 
W6PKK) is shown in Fig. 1. From 
this humble beginning grew the 
Yagi of today! 

Operation of 
the vagi beam 
Unlike the famous cubical-quad 

antenna, the operation of the 
Yagi has been throughly re-
searched and its attributes are well 
known. Basic theory of the anten-
na was outlined in a paper by 
George H. Brown in the Institute 
of Radio Engineer's Proceedings, 
for January, 1937. All Yagi an-
tenna designs have evolved from 
this classic article. 
A simplified representation of 

the operation of the Yagi antenna 
is shown in Figs. 2 and 3. When a 
radio wave meets a conductor, 
the free electrons will move in a 
direction that bears a distinct rela-
tionship to the wave. When the 
polarization of wave and conduc-
tor are the same, electrons will 
move along the wire. In other 
words, a current flows in the con-
ductor. 
This action takes place regard-

less of the length of the conductor. 
If we imagine the radio wave to be 

a short pulse, and we look at the 
conductor just after the pulse has 
passed by we will find that the in-
duced current is still flowing and a 
portion of the radio energy is rera-
diated back into space. The rest of 
the energy is lost in the ohmic re-
sistance of the conductor. 
If a load is connected to the an-

tenna which is energized by the 
passing radio wave, a certain 
amount of energy is extracted 
from the antenna and dissipated 
as heat in the load. Maximum 
power is extracted when the an-
tenna is resonant. 

The parasitic 
element 
A resonant conductor will rera-

diate most of the radio energy it 
intercepts if it is not connected to a 
load. Such a conductor is called a 
parasitic element. Figure 3 shows 
a parasitic element placed near a 
dipole, the latter being terminated 
by a load. In this case, the parasit-
ic is placed between the dipole 
and the signal source and is termed 
a director. The signal is first inter-
cepted by the parasitic element, 
which extracts energy from the ra-
dio wave and reradiates it. The di-
pole is now exposed to the origi-
nal signal plus the reradiated wave 
from the director, which reaches 
the dipole a fraction of a radio cy-
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de later. If the reradiated wave 
from the parasitic reaches the di-
pole at the proper instant, it will 
reinforce the wave received di-
rectly by the dipole. 
The phase-timing of the reradi-

ated wave from the parasitic is de-
termined by the physical spacing 
between the elements and by the 
tuning (length) of the parasitic. 
The proper combination of spac-
ing and parasitic length can pro-
vide appreciable power gain, and, 
at the same time, attenuate signals 
received from the rear of the an-
tenna array. 
A parasitic element placed "be-

hind" the dipole, when properly 
adjusted, provides much the same 
results as the director element, but 
is now termed a reflector. 
The popular three-element 

Yagi beam is composed of a single 
director, a dipole element, and a 
single reflector (Fig. 4). The ele-
ments, plus the supporting struc-
ture, are made of metal and no in-
sulators are required between the 
boom and the elements in most 
cases. This leads to a rugged and 
relatively inexpensive beam-an-
tenna assembly. 

Yagi beam 
characteristics  
There are many variables to 

consider when designing a three-
element Yagi beam: element 
spacing, length of all elements, 
and element diameter. Each of 
these factors exerts influence 
upon the final design and all fac-
tors are interlocking. 
Early designs were maximized 

by adjusting the antenna for maxi-
mum gain or best front-to-back ra-
tio on a laboratory antenna range. 
Sometimes, however, the results 
achieved were not reproducible. 
Over the years, by common con-
sent, the dimensions of the Yagi 
have been more or less standard-

Fig. 1. The original wire-and-insulator three-element beam installation at W6PKK. The 
OM himself bracing the supporting structure. 

ized and have not proven to be 
critical provided care was taken 
with the mechanical assembly. 
It is only within the last year that 

the optimization of the Yagi beam 
was undertaken by a computer 
analysis program done by Jim 
Lawson, W2PV.3 The program 
showed that many of the most 
popular designed were "in the 
ball-park" and that the program 
user could optimize his design for 
the best possible characteristics. 
The parameters examined by 

W2PV were gain and front-to-

TRAVELLING 984 FEET 
PER MICROSECOND 

CURRENT INDUCED 
IN ANTENNA AY 
RADIO NUI. St 

- 

back ratio. An application of this 
data to a very popular beam de-
sign (0.25 wavelength boom) is 
summarized in Figs. 5 and 6. A 
representative case for 20 meters 
is shown. A design frequency of 
14.150 MHz is chosen. Figure 6 
shows that the power gain of the 
Yagi varies from 7.3 dB to slightly 
over 8.0 dB across the band. The 
passband of the beam resembles a 
double-tuned circuit, with beam 
gain dropping to zero near the 
self-resonant frequencies of the 
parasitic elements. In this case, 

ANTENNA 

zp)) 
RERAOIATED 
PULSE FROM  SIGNAL 

'""- SOURCE ANTENNA 

•••• 

Fig. 2. This shows a dipole antenna intercepting a burst (pulse) of radio energy that 
originates at the source at tight. The wave travels toward the dipole and, as it passes, 
induces a current which flows in the dipole. If the dipole is broken at the center, the 
energy may be extracted from the dipole. Maximum antenna current flows when the 
antenna bears a certain relationship to the size of the radio wave. A portion of the radio 
energy is reradiated back Into space by the dipole. 
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Fig. 3. A parasitic element reradiates most of intercepted radio pulse (left). A dipole 
placed near the parasite receives energy directly from the radio pulse and also from re-
radiated energy from the parasitic element (B). Proper adjustment of the parasite in-
sures that reradiated energy reaches the dipole in phase with the direct radio pulse. 
Energy is extracted from the dipole by the terminating load at center. These examples 
assume both the antenna and parasite are intercepting the radio wave, A similar case 
may be built by assuming the radio energy is radiated from the dipole. 
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the parasitic elements are detuned 
about three per cent from the de-
sign frequency of the dipole ele-
ment. The gain passband is some-
what lopsided, providing slightly 
more gain on the high-frequency 
side of the design frequency as 
compared to that achieved on the 
low side. 
Gain response similar to this 

computed curve has been noted 
on model antennas tested on 
antenna ranges, so the data 
shown can be considered repre-
sentative for the average, properly 

DIRECTOR 

ANIWRAUM RAOIATION 

Mc:VW-INC PL ATE 
(TYPICAL I 

PERADJATED PULSE 
FROM PARASa IC ELEMENT 

CURRENT INDUCED IN °MOLE FROM 
DIRECT ANO PERADIAT ED PULSES 

adjusted three-element Yagi. 
The computer-produced front-

to-back plot is shown in Fig. 6. 
The maximum ratio is about 23 
dB, dropping sharply at both ends 
of the band. This is repesentative 
of all designs for the three-ele-
ment Yagi antenna; the front-to-
back ratio curves being very sharp 
and the ratio deteriorating when 
boom length is changed in either 
direction from an overall length of 
about 0.25 wavelength. 
In summary, then, a represen-

tative three-element Yagi beam 

DiPOL E 
ELEMENT 

S 

SUPPORT 
STRUCTURE' 

REFLECTOR 

-HD 
Fig. 4. Oblique view of typical three-element Yagi beam. The elements are in the hori-
zontal plane. Director is slightly shorter than the dipole element and the reflector is 
slightly longer. Metal elements are held to boom by means of mounting hardware. The 
Yagi is supported near its center of gravity. The dipole element may be broken at the 
center and insulated from the boom for certain types of feed systems. The Gamma 
matching system described in this article does not require that dipole be broken, and 
thus it may be mounted directly to the boom, as is the case with the parasitic elements. 
See Table 1 for dimensions. 

provides about 7.5 dB gain and a 
front-to-back ratio ranging from 
15 to 23 dB, depending upon the 
exact frequency of operation. Op-
erational bandwidth for a power 
gain in excess of 7 dB is about ± 2 
per cent of the design frequency. 
A little work with a calculator 
shows that an acceptable design 
frequency for the Yagi is 14.15 
MHz for the 20-meter band, 
21.20 MHz for the 15-meter 
band, and 28.6 MHz for the lower 
portion of the 10-meter band 
(28.0 to 29.2 MHz). A suitable 
design frequency for the top por-
tion of the 10-meter band would 
be 29.1 MHz. 

Yagi beam 
dimensions 
Once the general parameters 

have been worked out it is possi-
ble to provide antenna dimensions 
that are quite accurate. Some as-
sumptions must be made, the 
most important of which is that 
the elements have a minimum 
taper (Fig. 7). Elements that have 
a taper ratio greater than 1.5 from 
center to tip must be lengthened 
over the computed dimensions. 
Typical element lengths for 10, 
15, and 20 meter Yagis with and 
without element taper are given in 
Table 1. 
Beam dimensions are not criti-

cal. Antenna resonance is estab-
lished by the length of the driven 
element, and slight adjustments 
may be made (equally to both 
tips) to bring the resonant fre-
quency to the desired point within 
a particular band. Variations in 

Table 1. Yagi dimensions for taper ratios 
of 1.5 to 1.0 or less. 

Director Dipole Reflector Spacing 
Band  Li  L2  L3  S 

20  31'1"  33'2"  35'8" 
15  21'5"  22'2"  23'10" 

10 (LO)  15'10"  16'5  17'7" 
10 (HI)  15'5"  16'0"  17'3" 

8'7" 
5'9" 
4'3" 
4'1" 
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element length for the parasitics of 
up to two or three inches on 10 
meters are unimportant. (This 
works out to a variation of four to 
six inches on 20 meters.) 
Once you have designed your 

beam, the last step is to devise a 
feed system for it that will provide 
a good match to your transmission 
line. In the United States, the 
popular 50-ohm coaxial lines are 
almost universally used. Over-
seas, 75-ohm transmission is 
more readily available. 

Feeding the 
Vagi beam 
A perusal of handbooks and 

technical magazines shows there 
are many ways of coupling the 
beam to the transmission line. Be-
cause of cost and mechanical 
problems, most of them are un-
suitable for the home constructor. 
One of the best, in terms of ease 
of adjustment, is the so-called 
gamma match (Fig. 8). One nice 
thing about this matching system 
is that the driven element doesn't 
have to be split at the middle to 
make connection with the trans-
mission line. Furthermore, the 
gamma match is easy to build and 
adjust. 
In this matching system, the 

coaxial transmission line is tapped 
on the driven element at a point 
which provides a good match. A 
series-connected capacitor is used 
to tune the matching device to the 
operating frequency. The match is 
achieved by changing the length 
of the gamma rod and the capaci-
tance while monitoring the adjust-
ments with an SWR meter in the 
transmission line. 
A few watts of power are fed to 

the antenna via the match, and 
the capacitance and rod length are 
varied a bit at a time until the SWR 
drops to near 1-to-1 at the design 
frequency. Information for design 
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of the matching system is given in 
the illustration. 

The Yagi versus 
the quad 
One of the first questions that 

comes to the mind of a ham con-
templating a beam antenna is the 
relative difference in performance 
between a Yagi and a quad. Is 
there a worthwhile difference? 
A direct comparison between 

the two antenna types is difficult 
to make and the results of on-the-
air tests are often confusing and 
inaccurate. Accurate antenna 
tests are difficult to conduct, and 
some enthusiasts seem to get 
results that substantiate their 
beliefs. 
It's my opinion that the quad 

does. exhibit a power advantage 
over an equivalent Yagi, element 
for element, of between 1 and 2 
dB. Some other experimenters 
doubt this. I've seen reliable infor-
mation leading to this conclusion 

800M LENGTH • 0.251 

DIRECTOR • 0 463141 

-4% -3% -2% -r%  O  •I% 

PERCENTAGE VARIATION 

14 01  la 15  14 29 
F !RH. 1 

• 2% .3% .4% 

43.73  13 87 

. . . but I've also been presented 
with information showing that this 
deduction is optimistic. 
If the advantage exists, is the 

additional signal gain of the quad 
over the Yagi worth the effort of 
building the quad, which some 
frustrated builders classify as a 
mechanical monster? After all, a 
quad is a three dimensional ob-
ject. The Yagi, on the other hand, 
is a two dimensional object. Addi-
tion of the third dimension 
(height) to an antenna-building 
project immensely increases as-
sembly and erection problems, 
and also inceases the wind resis-
tance of the array. A quad tends 
to be bulky, unruly, and fragile, 
whereas the Yagi is simple to as-
semble and can be made very rug-
ged. It is easy to move about on 
the ground and atop the tower. 
However, if the builder has no 

access to aluminum tubing, and is 
limited to local materials, the quad 
can be the only game in town. A 
lot of ham operators in out-of-the-
way spots use quads because they 

REFLECTOR • 0501741 

ELEMENT DIAMETER • 1 W e 

f4 43  14 58 

Fig. 5. Gain-versus-frequency plot for a three-element, 20-meter Yagi array. The de-
sign frequency is 14.15 MHz. The gain curve peaks on the high frequency side of the 
passband, and is between 7.3 dB and 8.0 dB across the band. Gain drops off abruptly 
as resonant frequencies of parasitic elements are approached (curve based upon W2PV 
data). 
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Fig. 6. Representative front-to-back 
ratio for three element, 20-meter Yagi 
beam antenna. Ratio peaks at design 
frequency and drops sharply at both 
ends of the band. In real life, the front-
to-back ratio may be obscured by signal 
reflection from nearby objects (curve 
based upon W2PV data). 

can be built up of wire and bam-
boo poles. 
A two-element quad is relative-

ly simple to build, and can provide 
a signal gain roughly equivalent to 
a three-element Yagi. That's hard 
to beat in a simple array that can 
be made up out of odds and ends. 
Nevertheless, the Yagi is the 

accepted beam antenna for many 
services, and the quad has 
"caught on" only among radio 
hams and CBers. 
If I were starting from scratch 

and could get a Yagi antenna kit, 
or sufficient aluminum tubing, I'd 
put up a Yagi as opposed to a 
quad. 
On the other hand, if I were in 

Outer Baldovia and couldn't get 
aluminum, I'd quickly put up a 
quad. In the long run, the quad 
and the Yagi are roughly equiva-

Fig. 7. Element taper. Most data for 
Yagi antennas assumes that elements 
have no taper (di = d2). Real-life anten-
nas made of telescoping aluminum tub-
ing have taper ratios as high as 4 to 1. 
Table 1 provides Yagi dimensions for a 
taper ratio as high as 1.5 to 1. For a 2-
to-1 taper, add 3 per cent to all element 
lengths. For a 3-to-1 taper, add 5 per 
cent to element lengths. 
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lent, providing you allow the Yagi 
one more element than the quad. 
That is to say that a 2-element 

quad is equivalent in performance 
to a 3-element Yagi, a 3-element 
quad is equivalent to a 4-element 
Yagi, and so on. In any case, 
either antenna type will pay big 
dividends and is an immense im-
provement over a simple dipole or 
ground-plane antenna. 

F or 50 Ohm Line 

Band  Cee)  S(in.,  finJ 
20  120  40-41  8  1/2 
15  70  3036  3  218 
10  45  7024  4  114 

-  -  DIPOLE ELEMENT 

Fig. 8. Coaxial line Is connected to 
Yagi beam by means of Gamma match-
ing system attached to dipole element. 
Important dimensions are shown in the 
chart. Capacitor C should be transmit-
ting type and well protected against the 
weather. Diameter of Gamma rod is 
small compared to diameter of dipole. 
The far end of the rod is shorted to the 
dipole by means of a moveable clamp. 

More information 

More information on these pop-
ular antennas exists than can be 
compressed into one or two col-
umns. If you want to carry the 
subject further, I recommend the 
Beam Antenna Handbook and All 
About Cubical Quad Antennas, 
both of which can be purchased 
from the Ham Radio Bookstore. 
They are excellent; I should know 
— I wrote them. 
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Getting up at 7:15 in the morning 
shouldn't seem difficult for some-
one who normally gets up at 6 
AM. But somehow, Saturdays are 
different. Having turned the alarm 
off, I lie in the bed for a moment, 
considering my alternatives. 
The cold bedroom, the warm 

bed, Saturday morning — the 
temptation to stay is strong. But 
the alternatives are real too —hot, 
fresh coffee, bright sunshine and 
the long path on twenty meters 
It's enough. A part of me groans 
and cries for my lost sleep, while 
the rest starts looking forward to a 
new day. 
In a matter of minutes I am sit-

ting at the rig, wrapped in my 
heavy bathrobe, shod in knitted 
slipper-socks, and capped by my 
headphones, with a steaming 
mug of coffee parked adjacent to 
the gleaming Bencher paddle. As 
the receiver cornes to life I spin the 
dial a moment and hear lots of sig-
nals. Good, the band is open, 1 
can start drinking my coffee now. 
Last Saturday I got up early, but a 
disturbance had suddenly popped 
up and wiped the band dead. I 
went back to bed, but too late — 1 
was already too much awake to 
go back to sleep. 
Today, I am more careful to 

avoid being irretrievably wakened 
till I'm sure that the band is open. 
But it is, so I begin serious work on 
my coffee aslstart tuning. 
I ease the antenna into the 

Southwest — short path bearing 
for New Zealand, and close 
enough, too, for Australia or any 
South Pacific stations burning the 
midnight oil. It's a long-path bear-
ing for the Middle East and East-
ern Europe, and close enough for 
Africans and even for India, Cey-
lon, and Pakistan. I have no spec-
ial target today, but you never 
know. That's part of the fun — 
you never know what's on the 
next kilohertz. 
!put the receiver on the bottom 

edge of the band, and begin work-
ing my way up. The first signal I 

ro   ,r,    
DXer's 

BY 
BOB LOCHER, Diary 
W9KNI 

01  1:11  101  1 I  IDI  IDI  rot  ID    I 

hear is loud — obviously stateside 
in origin, but he's signing clear. 
Who is he in QS0 with? Okay, it's 
YO3AC. Let's see how loud he is 
— a W2 is working him. Now he 
turns it over. Wow, what a signal! 
S9 plus, and every bit as strong as 
the W2. I listen carefully to see if 
there's any sign of short-path echo 
on his signal, but I cannot detect 
any. The YO3's signal is remark-
ably clean and almost free of the 
usual long path characteristics — 
the trace of flutter, the auroral 
buzz, the tiny traces of Doppler 
shift. It's just a clean, loud signal. 
The band must really be hot this 
morning. Oh boy! 
I do not stay. While a YO that 

strong on long path is certainly un-
usual, the fact remains that a YO3 
is relatively common (in my log). 
Another factor not to be forgotten 
is that long path openings are defi-
nitely finite in nature — a really 
good one at the right time of year 
might go for three or even three 
and a half hours, but that tends to 
be rare. Also, even though the 
long path is open, signal peaks to 
any one area change rather rapid-
ly. All of which makes tuning a 
good long path opening some of 
the most exciting moments of DX. 
lkeep tuning. 
I come across a mini-pileup, six 

or seven stations calling someone. 
Let's see what this is all about. 
Yeah, there's someone coming 
back. Oh, okay, it's 0E5REB/ 
YK. Syria! That's a pretty rare one 
— I'm all set with a YK1AA QSL 

in hand, but at least a few club 
members must need it. 
I pick up the 2-meter transceiv-

er mike, "Good morning! 
0E5REB portable YK, Syria, 
fourteen oh one two, long path, 
that's 0E5REB portable YK; this 
is W9KN1." 
"Hey, W9KNI here's W9BW. 

Hey, Bob, where were you, still in 
bed? That one was called in half 
an hour ago. I thought you big 
DXers never slept." (Note — 
W9BW is very near the top of the 
Honor Roll.) 
"Hah. Good morning, George. 

Yeh, I overslept, thanks for bring-
ing it to my attention. Did any-
body get him?" 
"Oh yeh. K9BG, K9QVB and 

WD9JTL made it. That's all who 
wanted him, I guess. Band's hot 
this morning — I'm going back 
tuning. W9KNI here's W9BW." 
"Roger, George. Thanks, and 

call in any good ones you find that 
you don't need." 
The DX repeater is really nice. 

Over seventy DXers use it to call 
in. It's a real pity that it's 
usefulness has been impaired by a 
non-coordinated group nearby 
with their own repeater. Their 
selfishness is only harmful, and in 
fact hurts DXers a—ong them who 
could use our repeater. I shake 
my head in disgust, and continue 
turning up the band. 
There's a CQ, good speed, nice 

fist. Yes, It's OD5LX, Ted, in 
Beirut. Not real strong, but plenty 
loud enough for good copy. 
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don't need him, but I know Ted 
slightly. Let's see if he draws any 
callers — maybe I can get in a 
quick hello. 
I'll never forget one QSO with 

him several years ago, during the 
tragic civil war that raged through 
that unfortunate land. Because of 
the war, hearing Ted had been a 
real surprise, but there he was, 
and I got him. We had a nice chat, 
avoiding any mention of the war, 
till suddenly, in mid transmission, 
he said, 
"THEY ARE SHOOTING AGN 

MORTAR FIRE 73 QRT W9KNI 
DE OD5LX QRT." Ted is a brave 
man. I wouldn't have waited to 
send the closing. 
After that QS0 it was six months 

before I heard any report of him 
again, so I certainly was delighted 
to hear him back on the air. He 
finishes his CQ, and I wait. But 
there — he has a response — ap-
parently only a single caller. Slow 
fist, hesitant — sounds nervous. 
I'll let him have it — yes, it's an N8 
call, must be a brand new Gener-
al. He signs — we both wait — 
and . . . 
"R N8PTJ DE OD5LX R . . ." 

You never know for sure, but I 
can imagine the thrill that the N8 
is experiencing right now — a fine 
DX catch. I get a vicarious thrill 
too, remembering my first OD5. 
I tune on, higher, looking for I 

know not what, but the band is 
calling, the world is calling. 
There's a signal in QS0 — "QTH 
HR MBANE, MBANE . . ." a 3D6 
in Swaziland. 
"NOM PIERRE PIERRE HW 

CPY WDOURT DE FR7CL KN." 
limm. Reunion Island in the In-
dian Ocean. Gosh, the band is 
good. 
There's a loud one with the 

long-path quirks impressed into 
his signal — going fast, too. "5NN 
5NN WB4PLK DE HZ1HZ K" 
Saudi Arabia — it's Ahmed in 
Jeddah — a fine operator and a 
sure QSL, too. I tune on. 
am in awe. A band opening 

like this is the stuff of dreams. I've 
heard it this good only two or 

three times in my life, where sig-
nals from almost everywhere are 
coming through loud, strong and 
clear. And the frosting is on the 
cake, too — no strong short skip. I 
can hear the stateside signals 
okay, but they are not overpower-
ing. 
I keep tuning higher in the 

band, looking, listening. I hear a 
lot of East Europeans — YOs es-
pecially, some LZs, some YUs. 1 
hear several French stations. I've 
noticed before that the French op-
erators seem particularly adept at 
milking the long path for all its 
worth. 
Let's see here, we're at four-

teen-oh-sixty. Okay, let's keep 
going up. There's a weak station. 
"QTH HR DELHI . . ." Hmm. A 
VU2, an Indian. I turn the anten-
na a bit farther South from South-
west, and sure enough, his signals 
pick up a little. I decide to leave 
the antenna there as I continue 
tuning. 
There's a weak signal — what's 

that? 
"CQ DX CQ DX DE A51RT 

A51RT . . ." Wow! Bhutan! Al-
ways one of the very rarest of 
countries — a tiny Kingdom nes-
tled between India and China, 
high in the Himalayan mountains, 
the stuff of dreams and National 
Geographic articles — and a 
country I need. 
Hit the linear switch, quick. 

Bzzzt, snap; the surge circuit 
drops, and the blower begins its 
quiet hum. I pull the VFO up on 
frequency. I hit the rotor control, 
and turn the antenna further into 
the South to peak his signal. 
". . .CQ DX CQ DX CQ DX 

CQ DX DE A51RT . . ." Gosh, 
he's sending a long call. Hope he 
doesn't attract too many callers. 
I'd just as soon not get involved in 
a pileup on this one. I put the rf 
wattmeter into the high range, 
and move off frequency a hair. 
"CQ DX CQ DX . . ." A long call 
indeed. I key down. Hmm. A little 
over 500 watts. A quick touch up 
on the tuning, the loading, the 
drive. OK, a hair over 600 watts. 

AEA MorseMatic 
in stock now at AES 

The Morse Matte one at the finest Morse keyers ever 
built. It leatures something for everyone whether a 
beginner. CWenthusiast.contester or serious VHF 0)(*er 
Functions as a memory keyer, Morse trainer, beacon, or 
automatic serial number sequence!. Operates with all 
popular paddles. Keys grid block, cathode or transistor 
circuits Operates oft cl external 9 lo 16 volts DC. 
MM-1 MorseMatic Programmable keyer   $199.95 
ME-1 2000 char memory expansion MM-1 _59.95 
AD-1 600 ma. AC adaptor for MM I. 8 ME-1...14.95 
A1K-1 non-message 2-99 WPM keyer  79.95 
AC-2 350ma AC adaptor for IV M-1 & MK-1  995 
other poptihe AEA product... 
AD-1, AD-1/UV-3. AD-1/ICOM Auto dialer.. $129.95 
Magicom RF speech processor for 7-4XC   52.50 
Magicom RF speech proc for TS.520/S. IR-7 42.50 
Magicom RI speech ptoc. module • IS-820/S  27.50 
ISOPOLE 144 2 meter base station antenna  49.95 
ISOPOLE 220 220 Mhz hase station antenna  44.95 

Call TOLL FREE 
1-800-558-0411 

master charge 
1.I  tang 

VISA' 

AMATEUR 
ELECTRONIC 
SUPPLY® 

4828 W. Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS: 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
IMPORTANT! The following Branch and &sun * Stores are 
set-up hr WALK-IN or TELEPHONE business only They do not 
have lacildies lo respond to eaten inquiries. etc. Please &sect 
all mail to the Milwaukee address shown Above 

BRANCH STORES 
WICKLIFFE, OH 44092; 28940 Euclid Avenue 

Phone: (216) 585-7388 
Ohio in-state WATS: 1-800-362-0290 

ORLANDO, FL 32803; 621 Commonwealth Ave. 
Phone: (305) 894-3238 

Florida in-state WATS: 1-800-432-9424 

LAS VEGAS, NV 89106; 1072 Rancho Road 
Phone: (702) 647-3114 

Outside Nevada WATS: 1-800-634-6227 

AES STORE HOURS: (except Las Vegas) 
Mort, Tues, Wed & Thurs 9-5 .30, Fre 9 8, Sat 9-3 

ASSOCIATE STORE 
ERICKSON COMMUNICATIONS, INC. 
CHICAGO, IL 60630 5456 N. Milwaukee Ave. 

Phone: (312) 631-5181 
Outside Illinios WATS: 1-800-621-5802 
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The 
HMI SHACK 

808 N. Main 
Evansville, IN 47710 

TEN-TEC 

546C Omni 0/Series C 
546 Omni D/Series 
580  Delta 
570  Century 21 
515  Argonaut 
280  Power Supply 
255  Power Supply/Spkr. 
444  Hercules Amp. 

$1000.00 
800.00 
750.00 
310.00 
375.00 
130.00 
145.00 
1350.00 

(6ift 31bra 
MFJ 24 Hr. Clock  $27.00 

CUBIC (Swan) 

103 Astro 
10213XA Astro 
150A Astro 
100MXA 
PSUBA  Power Supply 
PSU5B  Power Supply 
1500ZA Amp. 

$1180.00 
985.00 
775.00 
500.00 
170.00 
155.00 
525.00 

Write or call Dan, N9APA 

812-422-0231 
MON-FRI 9AM-5PM • SAT SI MON 

DXers — Get new DX tables computed 
for your exact 0TH — all DX prefixes, beam 
headings, reverse headings, distances, time 
differences. U.S. cities, country/prefix list-
ings, QSL checklists. Choose miles or kilo-
meters. Send call sign, $4.00 to WIlicomp. 
Inc.. PO Box 86. South Salem. NY 10590. 

PASS FCC EXAMS 
The Ot glual FCC TeSta-itnartels cram met ., lhat 
ptepates vat M Sums la FCC Ns, and Strand CUSS 
ItehelelettOrte ',Ceases Me 510, maltiple-c haute 
ereda coved ea  1,51,0 en the actual roc eta ng 
Plus 50141,01 Foully Test  Nye& $5 55 
tsattpad Meneybaelt Guatantee 

se 

COMITI411D ertoctucTions I  P.O. B" 2634841  
.4 d. "9.. 4.9 nom,,  San Francisco, CA 94128 

FREE 'MR 
Whether you're Interested in Ama-
teur Radio, Electronics, Radio 
Astronomy, Old-Time Radio, VHF, 
SSB or lust novels that Involve Ama-
teur Radio — you'll find a large 
selection of these books and more! 
Vast inventory of over 200 titles. 
Send your name and address to: 

HAM RADIO'S BOOKSTORE 
Greenville, NH 03048 

We'll send you our most current book flyer and 
add your name to our bookstore list. 

I'm ready. I zero the A51, and 
wait. Yes, there. He signs. 
I pause a moment — oops — 

someone else is calling him. My 
hopes that he would go unnoticed 
this high in the band are for 
naught. I start calling him. I'm a 
little higher than the other station 
calling him, so I keep my fre-
quency. 
I give a one by three call — I 

don't want to send the A51 more 
than I have to so that I can avoid 
advertising his presence to the 
whole world. I'd just as soon keep 
this a private matter, at least until 
he's in the log. 
There — he's back — to a WO 

. . . WOSR. Fooey. That was my 
best chance — to catch him send-
ing CQ. But WOSR is firstest with 
the mostest. Hope he doesn't go 
too heavy on the A51's call, may-
be I can still get a clean shot when 
he's done with the A51. I listen: 
"WOSR WOSR DE A51RT 

A51RT R GE OM TNX CL UR 
RST 569 569 0TH THIMPU 
THIMPU NAME IS RANDHU 
RANDHU HW? WOSR DE 
A51RT KN." 
Okay, let's see here. 
"A51RT DE WOSR R . . ." 

Ahh. Okay, WOSR is going light 
on the call too. There's hope. 
After another exchange, they 

sign clear. I have my VFO set, a 
hair above WOSR. I listen as he 
signs clear. No one else is calling 
the A51, so I bide my time. If, as 
WOSR had started to sign clear 
another station had begun to call 
the A51, I would have also. But 
no one else calls; either no one is 
waiting or whoever is waiting is a 
gentleman. No need to tell you 
which of the two I hope that it is. 
WOSR completes his final trans-

mission with the traditional dit dit. 
I pause; I hear no one; I call, again 
a one by three. 
I listen. He's already back to 

someone, and it ain't yours truly. 
He has already sent the other sta-
tion's call so I have to wait through 
his transmission to see who got 
him. Okay, It's UK9PRN; a chip 
shot for him, and a long drive for 

me. The A51 seems to be a shade 
weaker. Sure hope that the path 
holds up. 
The 2-meter radio opens up. 

"W9DWQ here. Does anybody 
know what the big pileup on four-
teen-oh-twenty seven is?" I have 
no idea what the pileup is — wait 
— maybe it's OD5LX. That would 
be good — I don't need him, and 
a nice big pileup down there will 
tend to keep people from finding 
their way up here. 
Let me see if lcan find that UK9 

who is in QS0 with the A51. I lis-
ten intently; if he's in there he isn't 
very strong. I detect an extremely 
weak signal — too weak to copy 
— about on the A51's frequency. 
I keep my ears peeled — the 
signal stops. Yes, here comes the 
A51 back. 
The 2-meter radio comes alive 

again . . . 
"Hey, it's A6XJD, fourteen oh 

twenty four listening up three — 
with a huge pileup. He's got a 
good signal. This is W9DWQ." 
Uh. That's another one I need. 

What a dilemma. But I decide to 
stick with the A51 — if the A6X is 
taking them up three, he's show-
ing that he knows what he's do-
ing, and people like that will be on 
again. Besides, maybe I can get 
this fellow pretty quickly and get 
on down there and into that fray. 
The A51, on the other hand, is 
very much a sometime thing, and 
besides, he doesn't seem to have 
much of a pileup on him. Yes, I'll 
stick with the A51. 
There, good. The A51 is sign-

ing clear with the UK9. I move a 
hair lower with my VEO — where 
WOSR got him. The UK9 is about 
where I was, but the A51 picked a 
lower frequency the first time. The 
UK9 must be pretty strong for the 
A51. 
I give a call; again a one by 

three. I listen, to hear . . . 
"VX AR" and then the A51 is 
back. 
"WOVX DE A51RT . . ." 

Phooey. Beaten again. WOVX 
— yes — I met him at Dayton last 
year. He and WOSR are good 
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buddies, and run together. I'll bet 
WO burned up the telephone or 
maybe 2-meters on that one, 
once he had his QS0. I hope that 
he didn't call too many friends 
— at least until after I get through 
to the A51. Of course, once I do, 
I'll be on the phone and two 
meters spreading the word. 
While I wait, I run the receiver 

down to 14024 for a quick check 
on the A6X — with luck — maybe 
a lot of luck — I can snag both the 
A51 and the A6X. Would that 
ever make a nice one-two punch 
in the log book! And it's been a 
long time since I snagged a new 
country — let alone two in one 
day. 
¡listen on 024. Yes, there he is, 

passing out "W9BW 5NN DE 
A6XJD KN." Huh, George got 
him. Good. I listen up three 
— there's George, "R A6XJD DE 
W9BW 5NN 5NN TU 73 SK" I 
wait a moment . . . silence. Then 
George's frequency explodes with 
callers. Wow, what a pileup! No 
wonder the A51 is lightly contest-
ed — the whole band is on 
George's frequency. But I better 
get back up to the A51. 
I spin the receiver dial back to 

064, and a tap on the spotting 
switch of my VFO helps me in-
stantly home in. Yes, the A51 is 
still transmitting. But, now for sure 
his signals are going down. If 1 
don't get this fellow in the log pret-
ty quickly I'm in deep trouble 
here. 
Ahh — the A51 and WOVX are 

signing. I decide to go just a shade 
higher than VX. 
I make my call; once again a 

one by three. I listen — I hear one 
or two letters of another station 
calling, then silence. Then, the 
A51 comes back . . . to a K5? 
Yes, to K50A. Darn! Mother told 
me that there would be days like 
this. Phooey. 
This is starting to look bad. Ican 

still copy the A51, but if he gets 
any weaker, it's going to be really 
tough. I turn my antenna to the 
North on the odd chance that the 
short path has opened up, but the 

frequency is completely dead in 
that direction. I turn the antenna 
South again as fast as I can get it 
back around. His signal slowly lifts 
out of the mud as I approach the 
South end position, but still not at 
all strong anymore. I'm just in 
time. 
"OK RUSS TNX QS0 QSL 

SURE 73 K50A DE A51RT QRT 
CL SK" 
Darn! K50A goes back, "73 ES 

CUL EE" And all is quiet. I give a 
call — a short one this time, a one 
by two. I listen. Nothing. No one 
else is calling. I call again, in faint 
hope that he needs to work a W9 
worse than he needs to QRT. 
Hah. Is my luck ever bad today. I 
finally get him one on one and he 
QRTs. Oh well, maybe I can go 
snap the A6X. 
I spin the receiver down to 

14024 and swing the antenna 
back to the Southwest for his long 
path bearing. 
The frequency is quiet — too 

quiet. The 2-meter radio 
squawks, "K9RN here; what hap-
pened to the A6X? My rotor's 
bust, and I had to go turn the 
antenna by hand." 
"Yeh. K9RN from W9BW. 

Sorry, Bob, he just pulled the 
switch five minutes ago. Too bad 
about the rotor. You better get 
that fixed." 
I turn off the 2-meter radio, 

completely disgusted. A terrific 
band opening — two very rare 
countries — and all I have to show 
for it is more filament time on the 
linear. Well, what the heck. If I 
worked 'em all for the first time I 
heard them, it wouldn't be much 
fun. I must keep telling myself 
that. Anyhow it was fun tuning 
the band. And maybe I'll get an-
other shot at those guys tomor-
row. 
And, you know what? If 20 is 

that hot on long path, 15 ought to 
be pure dynamite on short path 
into Europe. I smile in anticipa-
tion, flip the bandswitches to fif-
teen, and start swinging the an-
tenna to Northeast. 

HRH 

W HY PAY 
FULL PRICE FOR 

AN 80-10 METER 

VERTICAL 

... if you can use only 1/3 
of it on 10? 

... or only 1/2 of it on 20? 

... or only 3/4 of it on 407 

Only Butternut's new 

HF5V-III lets you use the 
entire 26-foot radiator on 
80, 40, 20 and 10 meters 
(plus a full unloaded quar-
ter-wavelength on 15) for 
higher radiation resistance, 
better efficiency and greater 
VS WR bandwidth than 
conventional multi-trap de-
signs of comparable size. 

The HF5V-111 uses only two 
high-O L-C circuits (not 
traps') and one practically 
lossless linear decoupler for 

completely automatic and 
low VS WR resonance ¡typi-
cally below 1.5:1) on 80 
through 10 meters, inclu-
sive. For further informa-
tion, including complete 
specifications on the HF5V-
Ill and other Butternut an-

tenna products. ask for our 
latest free catalog. If you've 
already ''gone vertical," ask 
for one anyway. There's a 
lot of information about 
vertical antennas in gener-

al, ground and radial sys-
tems, plus helpful tips on in-
stalling verticals on roof-
tops. on mobile homes, etc. 

BUTTERNUT 
ELECTRONICS 

CO. 

P.O. Box #1411 

San Marcos, Texas 78666 

Phone: (512) 396.4111 
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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. 

NO.161 1FmT;.nr,eed 

70 TIE 
POIAT 

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 the earliest will be used. 

TV MAST 
surecms 

STAND-OFF 
INSULATOR 

\ - NYLON HALYARD 

SUPPORT 
STAKE 

PULLEY 7 

INSULATOR 

300 OHM 
TX-TYPE 
TWIN LEAD 
(SEE TEXT) 

LIAD 

NOSE CLAMPS 

Thanks again to all of you who 
have been telling us whose ques-
tion you liked most. It is a real 
help, and prevents much finger-
nail biting and agonizing over who 
gets the prize. 
KA8C01 received the most 

mention for July, with his ques-
tion about voltages. 

547.75.5m) 
Nolev.3..(earc 

SOLDER AND 
wPAPJOrN7 TO 
WEATHERPROOF 

AT LEAST 6877(2071M 
RO-580n/ CC/MN SEE TEXn 

70 SNACK - o. 

INSULATOR 

Fig. 1. The G5RV antenna is shown here in an inverted vee configuration. A nylon halyard raises the center of the antenna to the 
top of a mast made from TV mast sections. Stand-off insulators keep the feedline from flapping in the wind. The antenna "legs" 
serve as guy wires, while the halyard acts as additional support. 
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WAlUZH gets the prize for Au-
gust, for asking about neutraliza-
tion. The autographed handbooks 
are on the way, and they should 
provide many more answers to 
some of the puzzling aspects of 
Amateur Radio. 
Here are some of the very inter-

esting questions that were found 
in the latest pile on the desk. 

G5RV 
have some questions about 

the G5RV antenna. I have been 
told to use a 4:1 balun and then 
75-ohm coax, or to use no balun 
and 52-ohm coax. Why? Also, 
one guy said to roll the coax up 
and put it in my shack, but an-
other said not to do that, because 
it would create inductance. Why? 
— Tom Peischl, KA2JMP. 

Here, in Fig. 1, is the G5RV as 
it has been used by thousands of 
hams around the world, with ex-
cellent results. I suggest that you 
put it up exactly as designed first, 
and try it out that way. Then, if 
you want to experiment with bal-
uns and different feedlines, you'll 
have something to compare it 
with. 
The dimensions of the antenna 

portion are critical, as is the length 
of the twin-lead feeder from the 
center of the antenna to the coax. 
This is what makes it perform as a 
multi-band antenna. The element 
lengths and the twin lead form a 
matching system that provides a 
reasonable load for the 50-ohm 
coax. The impedance at the end 
of the twin lead might be 300 
ohms for one band, but not for 
others, so using a balun could 
make things either better or 
worse, and certainly will lose a lit-
tle power (no balun is lossless, and 
the compact types with ferrite 
cores soak up a measurable 
amount of power). 
The coiled coax might or might 

not work — if it makes a differ-

ence in the way your rig loads, 
that means that there is rf on the 
outside of the coax, and the coil is 
simply acting as a big rf choke. 
Some hams make a coil of coax to 
feed a beam antenna for just that 
reason — it keeps rf off the out-
side of the coax, and acts as a bal-
un at the same time. Also, it might 
make a difference on one band, 
but not another, depending upon 
where the SWR "hot spots" were 
for each band. 
Fig. 1 is reprinted here from 

our original article about the 
G5RV,  which appeared in the 
June, 1977, issue of Ham Radio 
Horizons, page 36. 

Rules 
1 would like to know what steps 

we should take to attempt to 
change some of the current FCC 
rules and regulations, such as al-
lowing phone activity between 
14100 and 14200, and adding to 
the lower end of the Novice bands 
on 40 and 80 meters. — J. A. 
James, WB 701J. 

If you're the type who likes to 
tackle bureaucracy head-on, you 
can send in a petition for change. 
They'll give it a number and con-
sider it when it comes up on the 
agenda. Your chances of success 
are very low. 
It's not that you might do some-

thing wrong, or that they (the 
Commissioners) are unrespon-
sive, but that they will look at the 
overall impact of the proposal on 
ham radio, and at the amount of 
support that it might receive from 
the rest of the Amateur world. 
An approach that has a better 

chance of success is to work with 
and through the ARRL. No, not 
through their Newington head-
quarters — they're the administra-
tors, the paper-shufflers, and the 
membership-services people. The 
place to start is at your local level. 
Your ARRL Director is Robert B. 
Thurston, W7PGY. Get him to at-

SMITHE 
Antenna 
Products 
 I 

I  
Portable Antennas 

Antenna Hardware 

Aluminum Tubing 

Shown above: 
THE HF BANTAM Dipole 
BO through 10 meter portable 

dipole. 
Complete with carrying case. 

SEND S.A.S.E. for CATALOG to: 

Laurel Plaza  

Route 198 
M M  Laurel, Md. 

NTER 20810 
INC. 

MD.: 301-792-0800 

CALL TOLL FREE 
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Bind 'ern 
and 

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

*  *  * 

HAM RADIO BINDERS 
Beautiful buckram binders complete with date 
labels. Available in our new large size to ac-
commodate HAM RADIO'S hefty issues. 
C1HR-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 front where you can use them for quick 
and easy reference. 
OHR-HRMF $1.95 each 

3 for S4.95 

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

3 for $17.95 

HORIZONS MAGAZINE FILES 
Your collection cf Ham Radio HORIZONS 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 front where you can use them for quick 
and easy reference. 
OHR-HRHF $1.95 each 

3 for $4.95 

ORDER TODAY 
Ham Radio's Bookstore 
GREENVILLE, NEW HAMPSHIRE 03048 

OR CALL TOLL FREE 
1 (800) 258-5353 

BINDERS 
tia-BOL $6.95 ea. 
LIHR-FIROL 3/$17.95 

CICASH  DCHARGE 
Exp   

Card Number   

Name   

Address   

City   

FILES 
EIHR-HRMF $1.95 ea. 
OHR-HRHF 3/$4.95 

CMG  OVISA 

State Zip 

tend a club meeting, or a meeting 
of a group of hams who are inter-
ested in the same thing you are. 
Talk it over, give him your ideas 
(and listen to his), and drum up 
enough support that he can pro-
pose a petition at the next meeting 
of directors. 
It may take some time to get re-

sults by this path, but isn't that 
preferable to any system that can 
produce quick results upon the 
whim of one or two individuals? 
If an organization with the sup-

port of thousands of hams pro-
poses a change, the FCC is bound 
to take more notice of it than they 
would of one Amateur, or even a 
dozen or so who might support 
any given proposal. After all, any 
change to the rules is going to af-
fect upwards of 300,000 people, 
and they are very aware of this. 

Cantenna 
I recently put together a Can-

tenna dummy load, and would 
like to know how to use it. Also, in 
your August issue, WB2IBE noted 
that the Cantenna can be used to 
check power output. How? — Jim 
Disetti, KA3EXG. 

The Cantenna (or any dummy 
load) should be used every time 
you change bands on your trans-
mitter. This is most easily done by 
connecting the dummy load to 
one position of an antenna switch. 
For instance, suppose you are 

going to spend some time on 40 
meters, but your rig is still set on 
80 meters where you did some 
operating last night. Depending 
upon what kind of rig you have, 
the first thing you would do is to 
set the bandswitch (or other con-
trols) on your transmitter or trans-
ceiver to 40 meters. Next, switch 
from your antenna to the dummy 
load. If your transmitter has tun-
ing controls, adjust them for prop-
er output. The output can be indi-
cated by a wattmeter in the output 

line from the transmitter, or by an 
output-indicating meter in the 
transmitter itself (if it has one). 
Note that proper output is not 
necessarily the most output! Fol-
low the manufacturer's recom-
mendations, and don't overload 
the final stages. 
Once you have your rig tuned 

up into the dummy load, you can 
then switch back to the antenna. If 
you are using a Transmatch or an-
tenna tuner, however, you have 
one more step: try to find a clear 
frequency, and adjust your Trans-
match (or whatever) for lowest 
SWR on 40 meters. Do this as 
quickly as possible, and reduce 
the drive to your transmitter to cut 
down the amount of signal you ra-
diate — use no more power than 
you need to get a meter reading. 
While doing this, don't adjust the 
transmitter's tuning controls! It 
wants to see 50 ohms, just like the 
dummy load you tuned it to in the 
first place. Your matching net-
work or antenna tuner must pro-
vide this 50-ohm load for the 
transmitter. If you retune the 
transmitter during all this, you'll 
have to go back to square one and 
start all over again. 
The object of having the dum-

my load is to cut down the 
amount of time you spend radiat-
ing a signal on the air, thus de-
creasing interference. Until you 
have gotten the feel of your rig, it 
may take you several minutes of 
tuning and tweaking to get things 
perking right. (Old hands at it can 
pre-set the dials on their rigs and 
be within a few per cent of "right 
on," just because they've done it 
so many times they know how 
their rig is going to behave.) 
The Cantenna (and most dum-

my loads of that type) has a diode 
built into the connections box on 
top (see the instruction manual). 
This diode will provide a dc read-
ing that is representative of the 
amount of power fed to the dum-
my load. You can connect a VOM 
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to the jack and obtain a reading 
that will vary as you tune your 
transmitter. This is strictly relative, 
and not an exact indicator of any 
given number of watts. However, 
it is most useful to be sure that the 
transmitter is as good today as it 
was yesterday, or that the new 
tube you just installed is doing its 
job. 

Reflections 
What happens to the reflected 

power in a mismatched antenna 
system? Is it radiated as heat? 
Does it cause TV1? — John W. 
Baker, N5BSZ. 

This is one of the most difficult 
things to visualize about the whole 
antenna-matching and VSWR 
business. It helps if you think of 
the reflected power in terms of a 
slow-moving wave (slow enough 
to follow what happens to it). 
Let's see if we can stay with a 
wave and not get tangled up in 
exact percentages and ratios and 
all that mind-boggling calculation. 
Let's start at the beginning — 

this burst of rf energy, this wave, is 
generated by the output stage of 
your transmitter. Let's say it is a 
tube rig, just to keep things sim-
ple. The plate circuit of the tube is 
a matching network, and in this 
particular rig it matches the plate 
impedance of 3000 ohms to your 
coax impedance of 50 ohms: it is 
a simple step-down process. 
The wave now travels down the 

coaxial cable, and arrives at the 
antenna end. Upon arrival, it finds 
that the antenna is not 50 ohms at 
all but something else. Because of 
this mismatch, some portion of 
that energy wave is going to 
bounce back up the line. For the 
sake of illustration, let's say 50 per 
cent is reflected. This "backward" 
wave comes back into the shack, 
and meets the plate-to-coax 
matching circuit head-on. After 
being stepped up by this 50-to-
3000-ohm network, it sees the 

plate of the tube as a barrier — it 
cannot go anywhere because the 
tube is a "putter-outer," not a two-
way device. Reflected again, the 
"50-per cent wave" now heads 
down the line toward the antenna. 
When it gets to the antenna end of 
the line, part of it is radiated and 
50 per cent of 50 per cent is 
reflected again. This keeps hap-
pening over and over, until the re-
maining reflected portion is so 
small that is is absorbed in the 
ohmic losses of the coaxial cable 
and the tuned circuit in the final 
amplifier. 
Ah-ha! Ohmic losses absorbing 

power equals heat produced, 
right? Right, but not very much. 
At frequencies up to 30 or 40 
MHz, the loss in a 100-foot piece 
of coax is very, very low (see the 
loss tables in any handbook). 
Likewise, the loss in a tuned out-
put circuit of a transmitter is very 
small (otherwise it would burn up 
from just the normal output power 
of your rig). These combined 
losses only absorb a fraction of a 
per cent of the reflected power 
each time it makes the trip from 
antenna to rig and back again. 
So, very little is lost in a mis-

matched antenna system; the en-
ergy has to go somewhere, so if it 
is not used by the final amplifier 
tube, and doesn't heat up the 
coax, then it must radiate. 
What it does do is to confuse 

the final amplifier tube. The tube 
(or other device) is producing rf at 
a rate and amount that is consis-
tent with the 3000-ohm impe-
dance it sees at its output. Sud-
denly, here's a bunch of rf that is 
superimposed on the normal pro-
duction, and the tube interprets 
this as meaning that the impe-
dance is not 3000 ohms, and it 
doesn't like that. The tube will 
sometimes turn red, sometimes 
oscillate, and usually will "tune 
funny." Transistors usually burn 
out under these conditions, unless 
they have a protective "shut-
down" circuit to prevent it. 

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 
of fer ... call Toll Free (800) 634-6898. 

a n ti ON SYSTEMS, INC. 
4286 Polaris Avenue 

Las Vegas, Nevada 89103 

(800) 634-6898 
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RADIO 
WAREHOUSE 

No Frills, Just Low Prices 

TS-830 
682995  

TS-130 
663995  

TS-520SE 
654995  

SPECIAL  TS-180  5950" 

e$19995  ICOM 
IC-2A "TALKIES" 

call or Write for Quote 

P.O. BOX 2728 
DALLAS, TX 75201 

Telephone: (817) 496-9000 

TI 
CABLE TV 
CONVERTER 

ORDER No. 201.4E047 

ROUTE 9N. 
PLATTSBURGH. N.Y. 12101 
TH.: 15181 6848700. 

COAXIAL CABLE 

34c/ft, 
2516dt, 
10$/ft. 

30c/ft, 
18c/ft. 
17$/ft. 
Bet. 
11c/ft, 

SEND FOR FHEE CATALOG 
MIL SPECS — POLYETHYLENE 
RG213 noncontaminatIng 
RG111U 75 ohms 
RG82./t) 93 ohms 

LOW LOSS FOAM 
RG8U 97% shield, white 
RG8U 80% shield 
RG11U 
RG 58U 
RG58 A/U stranded 

ROTOR CABLE 

34$/f t. 
253.1fL 
10c/ft. 

30$/f t. 

17$/f t. 
8c/ft. 
11c/ft. 

17c/ft.  2-181131,22ga  17c/ft. 
— shipping $3 first 100 ft., $1 ea. add'I. 100 ft. 

CONNECTORS 
PL-259  10/5519  $0-239  10/55.59 ea. 
Double Male  $1.89 ea.  Elbow  11.59 es. 
11G-175 or 175  UHF T (13358)  $2.59 
Reducer  10/51.79  — shipping 306/pkg. 

NEMAL 
ELECTRONICS  = 

DNA. AR 
3585 S.W. 8011 ST. 
MIAMI, FL 39143 

TEU PO4861-5534 

THE WEEKLY WORD . . . 

HAM be lI rlall'ORT 
Subscribe now for the latest In tast-breaking news. 

Call toll-free 800-258-5353 
50 Issues just $32.50 U.S., Canada & Mexlco 

TVI? Yes and No. If the mis-
match allows rf to crawl down the 
outside of the coax, and into 
house wiring, yes, it will cause TVI 
by also creeping into your TV set. 
This is a common occurrence with 
severe mismatch cases. However, 
if all the rf stays inside the coax, it 
will not cause TVI any more than 
will the normal output of your rig. 

Grounding 
On my SB400 and SB301, I 

have ground posts with wing-nut 
fasteners. They tend to work 
loose at times. How should these 
be used for grounding? Should I 
bring three-wire ac cord into the 
set? Are there three-prong ac soc-
kets available? — Frank Erker, 
WA4YMQ. 

Many of those ground-post as-
semblies on Heath, Collins, and 
other rigs are not put together cor-
rectly. There should be a good in-
ternal-star lockwasher under the 
head of the bolt, inside the chas-
sis, to keep the bolt from turning. 
There should be another lock-
washer under the first nut outside 
the chassis, to keep that nut from 
turning. Then, there should be 
two flat washers on top of this out-
side nut, with the wing nut (or 
even another hex nut) on top of 
these two washers. The nut 
against the chassis (and lockwash-
er) should be very tight — make 
the teeth of both lockwashers bite 
into the chassis and the bolt and 
nut. That will keep the assembly 
from working loose. If the assem-
bly is No. 6 or No. 8 hardware, re-
place it with No. 10 for greater 
strength so it can be tightened 
without breaking the bolt. 
The ground strap or heavy wire 

should be placed between the two 
flat washers and the wing nut 
tightened just firm — you don't 
have to torque it down like an en-
gine-head bolt. That's half the rea-
son that these assemblies work 

loose — people assume that the 
tighter they make the wing nut the 
better the ground will be, but all 
they are doing is loosening the 
bolt inside the chassis, which is no 
help at all. 
The ground from this ground-

lug assembly should be complete-
ly separate from the power-line 
ground. Many hams use a piece of 
braid from scrap coaxial cable to 
make a 2- or 3-foot pigtail to con-
nect between the chassis and a 
heavy ground buss that goes out-
side to a ground rod, or even to a 
good water-pipe ground if you 
have one. 
There are three-prong ac soc-

kets (both male and female) avail-
able which will mount on the chas-
sis of radio equipment, but they 
are generally larger than any 
space you can find to mount them 
in. Best bet is to use the split-
grommet fasteners — they're 
made of plastic and clamp down 
on the ac wire where it goes 
through the chassis. The hole 
must be a snug fit, and the pres-
sure of the grommet in the hole 
causes the tang on the grommet 
to grip the ac cord so that it cannot 
be pulled loose. (Besides, a cord 
that is fastened to the chassis 
won't get lost.) 
The green wire on the ac cord 

should be connected to the chas-
sis, following standard American 
practice; the white is common, 
black is hot. 
Again, the three-wire system is 

nice to have, and has saved many 
people from nasty (or fatal) 
shocks. But, don't use any power-
line ground as an rf ground. Also, 
don't assume that the ground in a 
three-wire outlet is all the protec-
tion you need — a bad connection 
between that outlet and the 
ground at the meter box could 
leave the rig "floating," ready to 
bite you. Keep your rf grounds 
and your power-line grounds sep-
arate, and everyone will be happy. 

HRH 
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Pity the poor ham with only 100 
watts and a 20-meter dipole! One 
can easily imagine his hours of 
sleep lost to DX-pileup frustra-
tions, and his wild thoughts of 
multi-element stacked arrays that 
rotate high above a mountaintop 
home. Unfortunately, for many 
years, I was among those hams 
who ran medium power into a 
(very) modest dipole. Finally, a 
day came when I had an oppor-
tunity to buy a used tribander 
beam and rotor for a price that 
couldn't be refused. Suddenly, I 
was in the position of having an 
antenna with no visible means of 
support, so to speak. What fol-
lowed was a course in Fundamen-
tals of Tower Selection/Instal-
lation. 
After looking over many tower 

advertisements, and reading 
through manuals and brochures 
from several manufacturers, I de-
cided that the time had come to 
make a selection. This point prob-
ably would have been reached 
much sooner if it weren't for my 
being an engineer. Anyway, a 
freestanding, tiltover aluminum 
tower was chosen for a variety of 
reasons. I then decided to check 
out the local zoning ordinance, 
since our house was on a small 
suburban lot (no mountaintop 
here). This was primarily to keep 
from getting complaints from 
some unsympathetic neighbor, 
which might cause removal of the 
tower and more hours of lost 
sleep. The ordinance seemed rea-
sonable until I got to the part 
about the eighteen-foot maximum 
height. It was immediately clear 
that no ham had been involved in 
writing this law. Conversations 
with the Zoning Department de-
termined that I could: 1) see the 
Appeals Board ($25), 2) change 
the law (same fee), or 3) take my 
chances. The second choice was 
selected since it would favor all 
the hams in town. 
I knew from the start that revis-

ing what might be a sensitive law 
required a well-planned attack. 
The strategy planning took several 
weeks to complete, with the help 
of a few local Amateurs. Most of 
the reasons justifying increased 
tower heights have been dis-
cussed before, so they won't be 
covered in depth here. The usual 
reasons, however, include Civil 
Preparedness, possible TVI reduc-
tion, freedom of pursuit of a 
hobby, and the like. Club newslet-
ters and area repeaters helped 
alert other local hams to what was 
underway. When the hearing date 
finally came, forty Amateurs filled 
a room that contained only about 
fifty seats. The Zoning board 
heard the formal testimony, as 
well as support from Civil Prepar-
edness groups and many of the 
hams in the room. In spite of the 
overwhelming support from those 
in attendance (and no negative 
comments), one Board member 
managed to defeat the proposed 
revision. The lesson from this was 
that it's probably best to lobby the 
influential Board members prior to 
submitting a zoning revision. The 
effort was not a total waste in that 
the interpretation of the ordinance 
was altered to allow towers of any 
height as long as they were at-
tached to the house, with the un-
supported height too short to fall 
across the property boundary. 
This helped considerably but was 
rather poor from an engineering 
standpoint. In any event, the 
tower could legally be put up by 
connecting it to the house with a 
bracket or guy. By now, an idea 
was coming across that my project 
might be hexed. 
An order was placed with the 

tower manufacturer, and I began 
to wait anxiously for its arrival. 
The weight of the tower was 
enough to require that it be 
shipped by a freight line. The 
manufacturer gave me the name 
of the trucking company and their 
depot location. A phone call to 

the depot manager was rather dis-
appointing as they had no intent 
of delivering the tower to our 
house. Furthermore, they denied 
knowledge of any other trucking 
line that could deliver it. A week 
went by while I found out that 
trailer rentals were out of the 
question because the hitches 
wouldn't fit on either of my cars. 
Consequently, another phone call 
was made to the depot to get 
some help. My suspicions about 
the hex were confirmed when the 
manager said that they were going 
out of business at 5 PM. That left 
less than four hours to get the 
"pole" out of their building! If this 
is beginning to sound like fiction, I 
only wish it were. 
Fingers probably never did such 

fast walking through the Yellow 
Pages as on that day. Finally, a 
trucking firm was located that 
agreed to pick up the tower that 
afternoon and deliver it the follow-
ing day. There was, however, a 
thirty dollar COD fee that had to 
be paid in advance because the 
driver was unlikely to have 
enough money himself. About an 
hour later, I arrived at the depot, 
with the money in hand, to find 
the manager (and others) with 
beer in hand (and several earlier 
ones on the floor). Only the in-
bred desire for breaking pileups, 
achieving DXCC and other treas-
ures kept me from joining the 
party. Eventually, though, the 
trucker arrived and the tower 
headed for the KlNYK QTH. 
The top section of this tower 

contained an aluminum pipe to 
guide the antenna mast. An over-
sight on my part was not reading 
the manufacturer's information 
about the various pipe sizes avail-
able. Consequently, I was sur-
prised to find that the nearest size 
steel pipe had an outside diameter 
that was about a quarter-inch 
smaller than the inside diameter of 
the aluminum pipe. That was defi-
nitely too great a gap, and would 
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probably destroy the rotor in no 
time. Fortunately, the solution 
turned out to be quite simple. A 
small section of quarter-inch thick 
Teflon® was purchased. Two 
pieces about an inch wide were 
cut so that they were slightly 
shorter than the internal circum-
ference of the aluminum pipe. 
These were rolled and slipped in-
side the pipe, and the natural ten-
dency to spring back held them 
tightly in place at the top and bot-
tom of the pipe (see Fig. 1). This 
not only provided an excellent 
shim between the mast and the 

plywood was removed and the 
four foot tower base section was 
leveled and fastened upright in 
the hole. Things would have 
worked out well if it hadn't started 
raining late that night and contin-
ued into the next day. The sight of 
two collapsed sides, and a foot or 
more of mud in the bottom of the 
hole seemed to justify the exple-
tives that followed. Eventually, 
the mud was removed and ply-
wood forms were fitted to the two 
eroded sides. This time, the cover 
was left in place until just before 
the concrete truck arrived. 

ANTENNA 

ALUMINUM 
PIPE 

(2 5cm) 

I/4" 
f 0.6cm) 

STEEL ANTENNA MAST 

TEFLON SHIN (2 PLACES) 

A 

› — LOCKING BOLTS 

TCWER LEO 

TO 
ROTOR 

APROX. I14" 
(0.6cm) GAP 

ALUMINUM PIPE 

TEFLON SHIM 

ANTENNA MAST 

SECTION 
A - A 

Fig. 1. Schematic drawing showing placement and size of Teflon tower to 
mast shims. Springback of the two formed shims holds them in place. 

pipe, but the low frictional coeffi-
cient of the Teflon® made it an ex-
cellent bearing material that is un-
affected by the elements. These 
shims have performed very well 
for two years, and have prevented 
any wear or electrolysis (corro-
sion) problems between the two 
pipes. 
The hardest work in this project 

was digging the foundation hole 
that measured four feet on a side. 
Plywood sheets were laid across 
the completed hole to keep out 
any rain that might fall before the 
concrete truck arrived on the fol-
lowing Saturday. Friday night, the 

Somehow, the final pouring of 
the concrete base and subsequent 
tower erection seemed anticlimac-
tic to what had preceded it. 1 sup-
pose that the good grounding sys-
tem and some luck (some what?) 
are responsible for the tower 
avoiding the visions 1 used to have 
of direct lightning strikes. Any-
way, it's over now, and I occa-
sionally stop to wonder whether 
or not the tower was worth all the 
trouble. The answer? My QSL 
cards from 9N1-land, and other 
exotic places, say "You bet 
it was!" 

HRH 

. TV TII T TIP"MIP". T. 11. • 

STOP RF 
SPILL 
OVER 

You may be losing up to 
half the available output 
from your vertical gain 
antenna because of RF 
spillover. The amazing 
AEA lsopole with 
unique decoupling de-
sign, virtually eliminates 
RF spillover and can 
help you multiply your 
power in all directions 
on the horizon relative 
to an ideal half-Wave 
dipole, or end-fed non-
decoupled "gain" anten-
nas. 

CALL TODAY 

JR 
Amateur 
Radio 

1185 Scottsville Road 
Rochester, 
N.Y. 14624 
716-235-7540 

AEA 
Brings you the.. 
Breakthrough! 
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ANNUAL LAS VEGAS PRESTIGE CONVENTION 

SeAROCTe 
DUNES HOTEL & COUNTRY CLUB 

Las Vegas, Nevada 
JANUARY 1-2-3-4, 1981 

Cocktail Party hosted by Ham Radio Maga-
zine, Friday evening, for all exhibitors and 
rT—A o c. registered guests. 
Ladies Bingo and Program Saturday. in-
cluded with [tAX0C-1 registration. 
Dunes Hotel Breakfast/Brunch, Saturday 
and Sunday included with [TA V! 0 el reg-
istration. 
Technical sessions and exhibits Saturday & 
Sunday. for [I' A 0 C-1 registered guests. 
Saturday and Sunday Hourly awards, main 
drawing Sunday afternoon. 

TAROC- advance registration is only 
$16.00 per person if received before Dec. 
20, 1980. 

DUN 

IMI.1111,1,gy 

Send check or money order to  _ 
P. 0. Box 945, Boulder City. NV 89005 
Refunds will be made if requested in writ-
ing and postmarked before January 1, 
1981.    
Special It A It 0 el Dunes Hotel & Country 
Club room rate is $35.50. plus room tax, 
includes telephone. Send deposit and re-
quest direct to RESERVATIONS MANAGER, 
Dunes Hotel & Country Club. 3650 Las 
Vegas Blvd. South, Las Vegas, NV 89109 or 
call toll free 1-800-634-6971 
Clip and mail to SA M) C-1 REGISTRATION, 
P. 0. Box 945. Boulder City, NV 89005 before 
December 20, 1980. 

Enclosed is $  check or money order (no cash) for 

@ $16.00 each, and  extra main drawing tickets @ $1.00 each maximum of ten. 

OM  CALL   
Please print 

YL  CALL  CLASS   
Please print 

ADDRESS  CITY   

ZIP  Telephone no, and A/C   

 times. 1 plan to attend Friday Cocktail Party   

A Jadvance Registration 

CLASS   

STATF 

I have attended TARO c-Li 
I am interested in: ARRL, Cocktail Party, CW, DX. FCC, FM, MARS, RTTY   

I receive: CQ, HAM RADIO MAGAZINE, HAM RADIO HORIZONS, HR REPORT. QCWA, QST, RTTY. SPARKS/GAP, 

73, WORLD RADIO,  Publications. Please circle the ones received. 

1' A gO e 
BOX 945 • BOULDER CITY, NEVADA 89005 
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-erATTENTIOlei 
DEALERS! 

Interested in making a 
PROFIT? 

Sell our magazines in your store 
with 100% Return Privileges 

Rose will tell you how 
CALL 

1-800-258-5353 

The Ham Radio Publishing Group 
Greenville, NH 03048 

CONTROL! 
The Fingertip Volume Control makes it simple —without 
screwdrivers, nail files or special tools. 

NO DRILLING! NO SOLDERING! NO CUTTING! 
Remove the stock bottom plate, screw on the 
Fingertip Volume Control, adjust with one finger, and 
talk. Ifs that simple! 

THE QUALITY UNITI 
Rugged black Cycolac with aluminum look dal is 
both durable and attractive. No-scratch rubber feet 
protect fine furniture. 

FITS THEM ALL! 
The Fingertip Volume Control fits all TUCO, 
TUG9, and TUP9 0104 microphones, 
including the Golden Eagle, Silver Eagle, 
and Blackfoot models. Complete 
instructions and hardware included. 

SATISFACTION OUARANTEEDI 
SEE YOUR LOCAL DEALER OR 
SEND COUPON TODAY 

URBAN ENGINEERING, INC. 
P. O. Box 571052 
Miami, Florida 33157 
Yes. please send me  Fingertip Volume Control(s) at 57.95 plus 80 cents 
postage and handling each (Florida residents add 4% tax). I understand that If I am not 
completely satisked. I can return the unit(s) within ten days for a full refund. 

Name (please print)   

Address   

City/State/Ms   
D My check is enclosed, please ship within 14 days 
I have enclosed a money order for immediate shipping 
Charge my credit card: EJ Visa El Master Charge 

Card No.  Exp Date  Sig 

Kitty's 
Christmas 
Gift 
Giving Ideas 

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

The outstanding FT-707, 
FT-901 DM or consider the 
FT-107 Mor the NEW 9-
Band FT-101ZD 

See the Yaesu FRG-7700 and the top rated 
FRG-7 receivers. 

DECEMBER FEATURES 
COLLINS KWM 380 

and accessories for all major lines 
SWAN/CUBIC 102 BX plus wattmeters 

MIRAGE 2M amplifiers • MURCH UT 2000B 
It's Barry's for the Drake TR/DR-7 and R-7 
CW Ops — we've got NYE keys and 

Bencher paddles 

AND THERE'S MUCH MORE! 
Please call, TODAY 

BARRY'S HAS HAND-HELDS 
Yaesu FT-207R 
loom 1C-2AT 
Tempo S-2, 5 
Santec 1-11-1200 

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 
ASTRON 
AVANTI 
& W 

BIRD 
COLLINS 
COMMUNICATIONS 
SPECIALISTS 

CUSHCRAFT 
DSI 
DENTRON 
DRAKE 
ETO 
EIMAC 
ENCOMM 
HUSTLER 
HY-GAIN 

1COM  SWAN/CUBIC 
KLM  TEMPO 
KANTRON1CS TRI•EX 
MFJ  VHF ENGINEERING 
MIRAGE  WACOM 
MURCH  YAESU 
ROBOT  AND MORE... 
SHURE 
STANDARD  '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  — We Ship Worldwide 
HABLA 1 
ESPAÑOL a 

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

TELEPHONE (212) 925-7000 
TELEX  12-7670 \ 

More details? Ad Check page 102. December 1980 HZH 85 



BENCHMARKS 
More TS-520 Filter Mods 

I just completed the modifica-
tion for the filter selection on the 
Kenwood TS-520 as listed in the 
June, 1980, Benchmarks. I think 
it is great (the modification), but 
some additional information is 
needed for us first-time hams. 
Here are my notes on how I ac-
complished the task. You may do 
with them as you will; they will 
make great trash-can liners, or 
could soak up quite a bit of cold 
coffee, but I hope you see fit to 
put it in your fine magazine. 
The article appearing in Bench-

marks for June, 1980, inspired 
me to take a peek inside my 
TS-520. Having previously had a 
hot soldering gun and the nerve to 
build a HW-101, I felt capable of 
performing this simple task. I pro-
ceeded to remove the top cover of 
the radio, and, Lo, there are the 
two crystals. With a little gentle 
poking, the brown wire soldered 
to the CW pin emerged. I now 
turned my attention to the bank of 
switches located just below the 
meter. (1 had already made up my 
mind that the noise blanker would 
be permanently wired in the ON 
position. I like being able to listen 
without the heaters being ener-
gized. No way was I going to wire 
the heaters permanently on, I 

don't like to make contributions to 
S.C.E. (Southern California Edi-
son). The bank of switches gave 
me a few butterflies in the old 
stomach; there was simply no way 
to get at the selected switch in a 
quick and easy manner. 

The following must be done to 
accomplish the modifications: 

• Remove the bottom cover 
(the top one should already 
be off). 

O Set all front panel controls to 
a reference point and re-
move all knobs. (I drew up a 
quick panel sketch and noted 
the position of all knobs.) 

• Carefully remove the nut 
from the channel-select 
switch, after removing the 
knob (carefully, it's easy to 
scratch the plastic). 

e Remove four screws from the 
front panel — two on top, 
two on bottom. 

• Carefully remove the front 
panel. (Now is a good time to 
give it a cleaning, use only 
mild soap and water; be 
careful of the plastic cover in 
the front panel, it will fall 
out.) 

• Locate the selected switch; 
double check to make sure 

it's the one on which you 
want to perform the opera-
tion. I found myself playing 
with the VOX switch. It's easy 
to get confused. 

• You should notice the man-
ner in which the switches are 
clipped to the subassembly. 
Using a long, flat-blade screw-
driver, from the back of the 
front subassembly, gently 
push up on the locking tabs 
on the noise blanker switch 
while prying gently under the 
lip of the switch from the 
front. It will move up about 
1/8 inch. Alternately pry on 
the top and bottom lip of the 
switch from the front of the 
subassembly until the switch 
can be lifted out. As you pry, 
push in gently with screw-
driver toward the center of 
the switch. 

• Clip the yellow and black 
wire as close as possible to 
the switch, but don't cut the 
lugs! Reach under the radio 
and pull the black and yellow 
wires down where you can 
work on them. 

• Slip a piece of heat-shrink 
tubing as far from the intend-
ed connection as possible. 
Connect the black and yel-
low wires, and solder them. 
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LIPS:BENT 
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Allow the splice to cool. Slide 
the heat-shrink tubing up, 
and shrink it over the joint. 

• Use Solder Wick or a solder 
sucker to remove the solder 
from the lugs of the switch. 

• Examine the black wires 
from the back of the 
switches; you will find that 
they all are soldered to a 
common ground near the 
bottom front of the sub-
assembly. 

• Attach a 6-inch length of 
black wire (No. 22 hookup 
will do nicely) to the ground 
point, and solder it. Check 
with an ohmmeter to ensure 
that the wire is at ground po-
tential. Route the other end 
up through the hole for the 
noise-blanker switch. Slide a 
piece of heat-shrink tubing 
3/4-inch long over this wire. 
Cut one lead of a 0.001-µF 
capacitor to 1/4-inch long. 
Connect this lead to the black 
wire and solder it. Slide the 
heat-shrink tubing up and 
shrink it over the joint. 

• Locate the brown wire at-
tached to the CW pin; care-
fully unsolder and remove it. 
Reroute this wire through the 
hole for the noise blanker 

o 

LIPS 
90° 

switch — make it neat! Insert 
this wire through the center 
lug of the switch, insert the 
remaining lead of the 
0.001-µF capacitor into the 
center lug with the brown 
wire. Pull this lead up as 
short as possible, but don't 
break it! Solder both the lead 
and the brown wire to the 
center lug. Make sure that 
the brown wire or the lead 
does not touch either of the 
remaining lugs (cut off the 
excess lead of the capacitor). 

e Locate the SSB pin (it's be-
tween the two crystals). 
There are some other wires 
already attached to this pin; 
leave them alone. Attach a 
wire, No. 22 hookup, of a 
color other than brown to this 
pin (really, it is important not 
to use brown — imperative if 
you don't have an ohm-
meter!). Solder this wire to 
the SSB pin; be careful not to 
burn the other wires. Also, 
make sure that no bare part 
of the wire touches anything 
other than the pin. Route this 
wire out through the hole for 
the noise blanker and solder 
it to the remaining lug. 

• Carefully recheck your work. 

CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alli an ce•A mec o•A p pl e•ASP 
•Ay a nti•13 el denid enc h ers Bir d' CUE 
•CES•Com municati ons Specialists 
•Collins• Cushcralt• Daiwa' DenTron 
• Drake•Hustler•HySain• Icom•1111•KLM 
• Kenwood• Larsen, Macrotronics• MFJ 
• Midland' Mini-Products' Mirage' Mosley 
• ?PC' Newtronics• Nye. Panasonic 
• Palomar Engineers•Pegency•Robot 
•Shure•Standard•Swan•Tempo 
•Ten-Tec•Transcom•Yaesu 

HOLIDAY 
SPECIALS 
KENWOOD TR-7600 
closeout  $269 

ICOM IC-255A  $329 

TEMPO S-1  $239 
with touchtone  $269 

KENWOOD TR-7800, 
TR-9000 and TR-2400 
all now in stock Call 
for great  Erickson 
prices today! 

APPLE: Buy a 16k Apple Il 
or Apple Il Plus for 
$1195; get 32k more 
memory, installed, free! 

Complete with disc drive, 
only  $1739 

Apple prices include prepaid shipping 
within continental U SA. 

CALL TOLL FREE 
(outside Illinois only) 

(800) 621-5802 
HOURS: 9:30-5:30 Mon., Tues., Wed. & Fil. 

9:30-9:00 Thursday 
9:00-3:00 Saturday 

ERICKSON 
COMMUNICATIONS 
Chicago, IL 60630 
5456 North Milwaukee Ave. 
13121631-5181iwithin lllinoisi 
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Pacho toad 
vAESU 

'RAUH. t 

ROBOT 
800 

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 
DRAKE 

ICOM  f̂it_  . TR7-OR7 
IC-720  ltere ei — 

KENWOOD 
TS830S 

F-4T777 
Featuring Kenwood, Yaesu. loom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Gain. Mosley. Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex. Bencher,  Info-Tech, Universal Towers, 
Callbook, ARRL, Astatic, Shure. Vie service everything we sell! 

Write or call for quote. You Won't Be Disappointed. 
We are just a few minutes off the NYS Thruwa (1-90) Exit 32  e Ce  

VISA 

OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
CALL TOLL FREE  ORISKANY, NEW YORK 13424  Warren - K2I XN 

800-448-9338  N.Y. Res. Call (315) 337-0203  Bob - WA2MSH 

... at last... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

Radio equipment 
not Included 

Also Available.... 
Floor Space: 51" Wide by 30" Deep 

$192.50 

$16450 S-F RADIO DESK 
Deluxe- Ready to Assemble 
Designed with angled rear shell for your 
viewing comfort and ease of operation. 
FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wide by 30" Deep 

Additional information on Request.  • 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.0 B. Culver City. (in Calif Add 6% Sales Tax.) 
. _DEALER INQUIRIES INVITED —_ 

S-r Amateur Radio .fersncei 
4384 KEYSTONE AVENUE • CULVER CITY, CALIF. 90230 — PHONE (213) 83 870 

RTTY READER--NE W LO W PRICES! 

errs  READER 

7164naritait 

Decodes RTTY signals directly from your re-
ceiver's loudspeaker. • Ideal for SWLs, novices & 
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 Ftaudot & 
100 WPM ASCII. • NO W you can tune in RTTY 
signals fro m amateurs, news sources & weather 
bulletins. The RTTY READER converts RTTY 

signals Into alphanumeric sy mbols on an eight-character moving LED readout. Write 
for details or order factory direct. 

RTTY READER KIT, moCel RRK   $169.95 
RTTY READER wired and tested, model RRF   $249.95 
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling for continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax. 

C or p or ati o n  Telephone: (414) 241-8144 

Post Office Box 513H RH, Thiensville, Wisconsin 53092 

CU CONVERSIONS  + 

AMATEUR RADIO'S BIGGEST BARGAIN 

f  SS B Brand New Robyn's O   
Folly converted to I D meters  $1791 

>Tug̀ 

te 

Over 140 Models!.. Can be "Stem Again" on 10 
Average price SSO 

Custom Design CtSL's; 

E. 2 Irletee Crystel Is 61751 
\ 

t 
Antennas by CUSFiCRAFT, 

HUSTLER and LARSEN 

CALL 616 924 4561 

THE TEN METER PEOPLE 

+sotron Antennas 
THE ULTIMATE space savers... 

for80and4Ometers. 

Designed 
and 

ixoved by 
WOOEJA 

80 Meters  or 

Hearer) 
7245141z 
at 

3 8.5 Pia 
MOT 

40 Meters 

41/2  ft.  Length  31 Inches 
8 tbs.  Weight  4 lbs. 
110 kHz'  Bandwidth  250 kHz' 
500 coax  Feed  500 coax 
$59.95  Price  $49.95 
*LimitS for 2:1 SWII; Center frequency adjustable 
isotron antennas reed no rubes or matching devices. Feed 
with 500 coax. for indoor or outdoor mounting. Excellent for 
all amateur uses. 

If you have an ohmmeter, 
set it for R X 1, and connect 
one lead to the center lug of 
the switch, the other to the 
CW pin. Throw the switch 
and observe the action of the 
meter. You should install the 
switch so that in the NB posi-
tion the CW filter is activated. 

• Look carefuly at the switch in 
profile. See Fig. 1. It should 
look like B, not A. If it looks 
like A — lips bent back — 
carefully straighten with 
needle-nose pliers. 

• For those of you without an 
ohmmeter (for shame, for 
shame), insert the switch 
with the brown wire from the 
CW pin at the bottom. Push 
the switch in gently until it 
locks into position. Some 
help may be needed to get 
the spring clips to lock. This 
can be done by holding the 
switch in with your fingers 
and using a screw driver 
through the opening just be-
low the meter. Do not pry 
against the meter case; you'll 
be buying a new one. Once 
the switch has been installed 
to your satisfaction, the job is 
almost complete. 

• Reverse the first five steps to 
reassemble the front panel. 
While you are reassembling 
the front panel and covers, 
scrape the paint away from 
the inside of the screw holes 
at all attaching points; this 
will go a long way toward 
curing any TV1 problems you 
may have (aided by a low-
pass filter and a good ground 
system). 

I performed the above modifi-
cations on my TS-520, and I must 
say that it is very pleasant to throw 
that switch and watch the QRM 
disappear. I hope this helps some 
of you out there to enjoy a fine 
radio a little more. See you on 
7125 — my favorite spot on my 
favorite band. 

Jim Haney, KA6DNF 

CERTIFIED CO M MUNICATIONS 
4170 SOUTH FERRIS iftEINONT MICHIGAN 4IM12 

wet  MASTER CHARGE 

BILAL COMPANY '-ee 
(303) 687-3219 

STAR ROUE FLORISSANT, CO. 80816 
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RE KE  TUR 

a re, S UR  "erICS 

El El El El 
CI  12 El 
El El  El 
D O D O 

EA Invites You to Compare the AEA Keyer Features 
to Other Popular Keyers-on the Market. 
KT-1 -  MT-1  -1 

\ toe 
ovee' 
ifeelk 
- 

MorseMatie  Keyer Trainer Morse Trainerj Contest Keyer ; Morse Keyer , 
„  SP,II44.-

IMPORTANT KEYER AND/OR 
•  TRAINER FEATURES 

. Speed Range (WPM) 
Memory Capacity (Total Characters) 

L. Message Partitioning 
; 'Automatic Contest Serial Number 
Selectable Dot and Dash Memory 
Independent Dot & Dash (Full) Weighting 
Calibrated Speed, 1 WPM Resolution 

e• Calibrated Beacon Mode'  ' 
Repeat Message Mode 
•• Front Panel Variable Monitor Frequency 
Message Resume After Paddle Interrupt 
Semi-Automatic (Bug) Mode 

AEA  AEA  AEA 
MM-1  KT-1  MT-1 
2-99  1-99 -  1-99  -.7-
500  le 

Soft  ' 

AEA , AEA  r  COMPETITOR 
CK-1 i MK-1  A  B  -,., C  D   
1-99 : 2-99  d 8-50  5-50+  - ?  8-50 
500 Ki.„..,,-%•- I 400  100/400 - 400  1 ' ,- e. t 
Soft ,,•:',.:, i Haitzt,  Hard -,1.•1-lard  it , .,: i. 

Yes  , .:,ied,  . ,.-4  Yes ¡-;*-=,  I No ' . No  ' No .. ï‘•  .q. 
Yes  Yes  b , , .4 Yes  , Yes  e No  No"  +4' No  - No 
Yes  Fr Yes  , Yes  - Yes  Yes  No  No -a"- : No - i...•, No 
Yes  ;!, Yes ,  Yes  ,1:Yes , L Yes  No,,  No  .,... No ,,,  ,,.. 
Yes y ;,. -7-, ;.' ''''''''''''''',Lt . ' No . ›i'i :.'çli .. No  No  ,' No  

Yes i' _  —......._.1  No  ,,;..j„ ,11  Yes  Yes  -: Yes - - -•* : 1 I 
Yes  e Yes  Yes  1. Yes  f Yes  Yes  No  Yes  Yes   ! 
Yes  IF .,,,„it-.:. .7•7- 7-'11  Yes  re ».,-e 'I  No  No  ..;- ' Yes  L- !' 4 
Yes  I Yes  IF 1 i. Yes  r Yes  .., No  No '  No  No 

Real-Time Memory Loading Mode Yes 1 Yes e, --.1 Yes Yes  No '1 
Automatic Word Space Memory Load Yes -I Yes > 4 No No  - Yes lid u s 
Instant Start From Memory Yes 

[ 

1 -„ Yes ;- -1 No No  - Yes #. , 4 
Message Editing : :,,,d:  ,.. a i i Yes ;;,:-: • '  '-'. Yes 2 f., À No No •••-;-:' o  
Automatic Stepped Variable Speed  
2 Presettable Speeds, Instant Recall 
Automatic Trainer Speed Increase . Yes ., Yes ' Yes . 1 ',-- , I, .,  I  No 

Five Letter or Random Word Length 1 Yes Yes ; Yes ,,-de , .;:l  No • 
Test Mode With Answers Yes . Yes t Yes  Iv-i  11 No 
Random Practice Mode Yes Yes I Yes  V--' ' ' r-,-,'• .i Yes, 
Standard Letters, Numbers, Punctuation Yes Yes Yes  0+ -.-.- 1 Yes 
All Morse Characters : Yes Yes Yes  k = , , -.4 No 
Advertised Price 

No  No  ' No  t Yes's', No 
No  e • No -  No  Yes • , No 

d No 
, No 

No  .._No  •-No 
No  - No  No • 

• 4 S199.95 ,$129.95 $99.95 $129.95 $79.95 $139.95 $ 99.50/ $229.00 $129.95. .P 
e 

•  $139.50;  . 

OPTIONS: 
MT-1P (portable version of MT-1) with  , 

g , batteries, charger earphone  1,39295 
ME-1 2000 character plug-in memory  \e-  • 
expansion for MM-1  59.95 

AC-1 600 Ma. 12 Volt wall adaptor for 
•  MM-i--with ME-1  $ 14.95 
AC-2 350 Ma. 12 Volt wall adaptor for 
all AEA keyer and trainer products 
except MM-1 w/ ME-1  $ -9.95 

' DC-1 Cigarette lighter cord for all AEA  - 

All our keyers (except _the MT-1) will operate With any popular 
single lever or-iambic squeeze paddle and will: key any .type of 
modem amateie transmitter with no external circuitry required. AEA 
keyers' are ás easy to gPerate ás a four furictioti calculator. The 
internal AEA computers are all pre-programmed for the features 
shown above. Each AEA product is fully RF protected and receives 
a complete elevated temperature bum-in and test before it is shipped 
from the factory. p 

Ask a friend how he likes his AEA keyer compared to anything 
else he has ever tried, then JUDGE FOR YOURSELF. See the 
AEA keyer and trainer family at your favorite dealer.. 

keyers and trainers except MT-1P  Advanced El ectronic Applications, Inc., P.O. Box 2160,  o 

g' MT-1K Factor'y conversion y L• ynnwoód, WA 98036. Call 206/775-7373 • 
' of MT-1 to KT-1  $ 49.00 - 

Bringsyou the 
t. PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 
Y NOTICE OF% OBUGATION.  • •  Breakthrough! 

a 

„ 
r 

• 

More details? Ad Check page 102. December 1980 89 



affiTme 
Rob Schneider, N6MR 

Connecticut QSO Party 

The 1980 Connecticut QSO Party, 
sponsored by the Candlewood 
Amateur Radio Associaton, will 
be on the air from 2000Z Decem-
ber 6 to 0200Z December 8, with 
a rest period scheduled from 
0500Z to 1200Z on the 7th. 
Phone and CW are considered 
part of the same contest; stations 
may be worked once on each 
band and each mode. 
Besides the awards for high 

scores, a Worked All Connecticut 
Counties certificate will be award-
ed to each station working the 
eight counties in the state. 
The contest exchange consists 

of a sequential QSO number, 
RS (T), and ARRL section (for out-
of-state stations) or Connecticut 
county. 
Suggested operating frequen-

cies are: CW — 40 kHz up from 
the bottom of each band; SSB — 
3927, 7250, 14295, 21370, 
28540; Novice — 3725, 7125, 
21125, and 28125. 
Out-of-state portable and mo-

bile stations operating in Connect-
icut are requested to identify 
themselves as such, as are Con-
necticut mobiles operating in other 
counties. 
To calculate a final score, multi-

ply total QS0s by the number of 
Connecticut counties worked 
(eight maximum). Connecticut 
stations multiply total QS0s by 
the sum of ARRL sections and 
provinces worked. Additional DX 

contacts count for QSO points, 
but only one DX multiplier overall 
is allowed. Club station W1QI will 
be operating CW on the odd 
hours and SSB on the even hours; 
contacts with W1QI count five 
points (each band/mode). Novice 
contacts score two points each, 
and OSCAR contacts count three 
points each. 
Logs must show category, 

date/time (Z), callsigns, QSO 
numbers, bands, QSO points, and 
claimed scores. Logs must be 
postmarked no later than January 
2, 1981, and sent to CARA, c/o 
Steve Grouse, KAlECL, 3 
Queens Court, Danbury, Con-
necticut 06810. Include a large 
SASE for contest results. 

PACW Award 

The PACW Award is offered by 
the Brazilian Para Group of CW to 
all Amateurs/SWLs who have 
worked/monitored two different 
group members since January 1, 
1980. Only CW contacts qualify 
for the award. 
PACW members are: PY8AA, 

PY8ACR, PY8ACS, PY8AFH, 
PY8BI, PY8DP, PY8EL, PY8FI, 
PY8HP, PY8JS, and PY8ZLC. 
To apply, send logs (no QSLs) 

showing call, date, time, band, 
and report, along with ten IRCs 
and a personal QSL to PACW, P. 
O. Box 203, 66.000, Belem-
Para, Brazil. 

e tilnE  PAR' 

HRH 

DIPL O MA  -PAC W:• 
--*_ereeZ,W 6reeeere-'"eert-P'"''  N M ORTESY 

' 
•e'd  -re A.71 r fe  • .̀"  •   

.•*" 

Conferido an Ca  dot; 

AM... A A DID 
  A.C.A.Z I II E.   

por ter mentido contatos 'corn 

membros do Clube  conf none o 
reouiamento. 

BELEIVI•PARA: 

Coord(nedor eIo PACW ; 
PY B EL 
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New! Ham Operator's 

Chronographic 
"GMT" 

Th 
POST 
BOX 

Dear Horizons: 
Read with interest the article by 

John Edwards, WB2IBE, concerning 
wattmeters in the August issue of 
HRH. 
However, one comment may be 

misleading to prospective purchasers 
of the Bird 43. 
It definitely will show SWR by meas-

uring reflected power when turning 
the slug 180°. Use a 2500-watt slug 
and a 250-watt slug. If 1 tune the ex-
citer and linear for 900 watts indicated 
output, turn off the excitation and put 
the 250 watt slug in reverse condition 
(with arrow pointing towards linear), 
and turn the excitation back on with 
linear also on, I will read reflected 
power. Bird's manual provides a table 
for interpolating the simple calcula-
tion. 
For instance, with 900 watts for-

ward the reflected readings would in-
dicate approximate SWR as follows: 

Forward  Reflected 
Watts  Watts  SWR 
900  5  1.16 
900  50  1.60 
900  200  2.80 

Since I use an ICOM 701 with 
solid-state finals, I must keep the SWR 
as low as possible, and therefore also 
use a Nye Viking tuner. 
Therefore, if 1 can get maximum 

legal power out and show less than 5 

watts reflected power, the ICOM 701 
sees SWR approaching 1 to 1 and is 
quite happy. 
But I really rely on the Bird 43 as 

the final indicator. 
Bill Rohrbach, WA2DXJ 
Chatham, New Jersey 

Thanks, Bill, for the kind words and 
the information on the ever-useful 
Bird 43 wattmeter. I'll have to nit-pick 
a bit, however, and say that the Bird 
43 does not read SWR, but rather it 
indicates reflected power which you 
must convert to SWR by either calcu-
lation oro table. 
Also, a word of caution to the new-

comer: the insertion of a low-power 
slug to obtain a more precise reading 
of reflected power is very useful, but 
you can wipe out an expensive slug 
that way if you A) forget to make the 
arrow point toward the rig, B) have 
too-high an SWR, or, C) have a tran-
sient voltage spike on the transmis-
sion line with enough power to burn 
out the diode in the slug. 
A ratio of 10-to-1 (2500 watts to 

250 watts) is not bad, and the low-
power slug will probably be safe from 
item (C) above, but trying for a finer 
reading by using a 25-watt (or lower) 
slug would probably cost more in re-
pair bills than the extra precision is 
worth.  Editor. 

Dear Horizons: 
When you added Bill Orr's articles 

to your magazine you added class 
plus. 
I think Bill's articles are superbly 

interesting and he has a knack for 
making complex subjects readable 
and interesting. 
The only improvement I would like 

to see is your magazine published 
twice a month. One month is too long 
to wait for his next article. 

Fenton Wood, KB5VQ 
Sugar Land, Texas 

Never wonder or worry again about 
the time to try for a contact or whether 
the time of your log entry is accurate. 
New, specially calibrated GMT — the 

24-hour watch built with space-age 
technology — instantly converts any 
time on earth to Greenwich Mean Time. 
Without any need for adjustment, 

the GMT routinely displays the date, 
day of the week, hour, minute and 
second — and the instant you need it 
— with a touch of a button flashes 
Greenwich Mean Time in a special dis-
play window. 
An amazing electronic breakthrough 

for the ham operator. Stainless or gold-
tone, with scratch-proof, shatter-proof 
mineral crystal face. One year limited 
warranty with your complete satisfac-
tion guaranteed or your money back. 

CREDIT CARD HOLDERS . . 
IN A HURRY? 
CALL TOLL FREE (800) 358-9999 
In California (800) 862-4999 

Rush me my "GMT" 24-HR. Watch 
today: My check is enclosed E 

D Stainless, $84.95 each 

Goldtone, $104.95 each 
Add 82 50 per order for delivery. In Californra add.5% 
sales tax 

Name   

Address   

City   

State   Zip   

Or Charge To: 

D VISA Iletm  D Master Charge gr a 

Card No.   

Exp. Date   

Signature   

SEND ORDER TO: 
S.A. Direct Marketing 
Dept. H-12, 6519 Ave. Del Paralso 
Carlsbad, CA 92008 

1950 S.A. Dnecl Marketing 
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ERH LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Arizona 

POWER COMMUNICATIONS CORP. 
1640 W. CAM ELBACK ROAD 
PHOENIX, AZ 85015 
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. 

Delaware 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
Icom, 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 
Amateur Radio Store. 

Complete 

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. 

Indiana 

THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 
Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santec and others. 

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 
617-486-3040 
The Ham Store of New England 
You Can Rely On. 

Minnesota 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-5214662 
Midwest's Fastest Growing Hain 
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. 
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ERH LOCATOR 
Continued 

New Jersey 

RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-4694599 
New Jersey's Fastest 
Growing Ham Store. 

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. Call 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/V. 
since 1925. 
Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
TOLL-FREE 1 (800) 448-9338 
NY Res.  1 (315) 337-0203 
Authorized Dealer — ALL major 
Amateur Brands. 
We service everything we sell! 
Warren K2IXN or Bob WA2MSH 

Ohio 

UNIVERSAL AMATEUR RADIO, I NC. 
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. 

MINIATURE AUTOMATIC 
MORSE CODE RADIO 
STATION IDENTIFIER 
MODEL - 97813 

REDUCED 40 %, NOW $59.95 
COMPLIES WITH NEW FCC RULES, PARTS 89. 91. 93. 95 
• MULTI-MODE OPERATION: MANUAL. SEMI-AUTO 
AND AUTO, 

MANUAL MODE — A pushbutton switch triggers the iden-
tifier which keys the transmitter lor the duration of the ID. 
%dei 
SEMI•AUTO MODE — The PTT line cet ivates the ID'er If Me 
redut interval lime has elapsed and keeps the transmItter 
keyed through out the durallon ot the ID. cycle. 

AUTD MODE — The Identifier will key the transmitter and 
ID every lime the repeat interval time has elapsed. 

• CONNECTS DIRECTLY TO MICROPHONE AND PTT 
INPUTS OF MOST TRANSMITTERS, MINIATURE SIZE 
MAKES IT FEASIBLE TO MOUNT INSIDE THE 
TRANSMITTER, 

• PROGRAMMABLE CODE SPEED, TONE, AND 
REPEATTIME 

• ADJUSTABLE CODE AUDIO LEVEL 
• PREPROGRAMMED MEMORY ELEMENTS — 
254 OR (510 BIT) (OPTIONAL) 

• SIZE — 1X 4 INCHES 

• IMNACNVALGES SWITCHES, MING AND INSTRUCTION 

MODES. 97813 —NOW ONLY $5995 assembled & tested 
MODEL 11765 — Deacon OW IfTer with programmable code 
speed • mea! lor 1750 mater band • 254 bit memory: 510 
kil optional • 1,3 x 2.0 PCB • LIST PRICE $24.95/kit; 
S34.95/assembled 

AN orders must be peeped or C.O.D. allow four weeks 
dellvery. CA. res add sales lax. Additional preprogrammed 
memory eiements avallatie. Include 53 00 shpgfhdig on al 
orders Ore year warranty 

Securitron Co. 
P.O. Box 32145 • San Jose, Ca. 95132 

Phone (408) 2948383 

40 Meter Transceiver (hr, 4/80) 
Split Band Speech Processor (hr, 9/79) 
R-X Noise Bridge (hr. 2/77) 
CMOS 2 Meter Synthesizer 
1ARU fix and To (OST. 4/78 & 12/78) 
Mini Antenna (HRH, 6/79) 
Audio Function Generator (HRH, 3/77) 
Broadband Balun (hr. 9/78) 
Code Practice Oscillator 
Transmatch Bakin 
Drake Receiver Improvements 
Gunnplexer-AFC/Speech Arnp./Pwr. Supply 
Transmatch 
Plate Choke 
Filament Choke 
Toroid Assortments 
Ferrite Bead Assortment 

- BOARDS ONLY - 
Memory Accu-Keyer (hr, 4/79) 
Linearity Meter (hr, 6/76) 
Meyer (hr. 3/73) 

ALSO 
- HARD-TO-FIND PARTS - 

NEW CATALOG — 25 CENTS 

RADIOUF 
BOX 411HH, GREENVILLE, NH 03048 

(603) 878-1033 
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RATES Regular classified Is available 
to commercial advertisers at 50c per word: 
and to non-commerclal advertisers at 15c 
per word. Display classified (1 Inch deep x 
2V. inches wide) Is $65, 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 hamlest ads pay the 
standard rate. 
COPY No special layout or arrange. 

manta available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include lull 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 cor-
rected ad in next available Issue. 
DEADLINE 15th of third preceding 

month. 
SEND MATERIAL TO: Ad Scan, 

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

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-
authorized dealers for Kenwood, Drake, Yaesu, 
Collins, Wilson, Ten-Tec, ICOM, DenTron, Hew-
lett-Packard Calculators and HP' -85 Computers, 
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 ELEC-
TRONICS, P.O. Box 2001, Terre Haute, Indiana 
47802. (812)238-1456. 

500 OSL'S, $10. Catalogue, 743 Harvard, St. 
Louis, MO 63130. 

LEARN CODE THE EASY W8PHA WAY! Former 
USAF Code Champ gives unique, simple system 
allowing all ages to learn quickly. Booklet, $4.00 
ppd; 100% refundable. Includes $2.00 discount 
coupon, catalogs, for Globaiman keys, keyers. 
You can't lose! Global America Corporation, 
Box 400 HH, El Toro, California 92630. 

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

WANTED: U.S. manual for model 15 teletype. 
Will pay all costs Involved. Terry Robinson, 
L31105, 21 Russell Avenue, Woodend, Victoria, 
Australia 3442. 
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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. 

WANTED: Mint HW-16 reasonable. Sell: Century 
21, mint. 6/81 warranty — $270 ppd. KA4EBW. 

HAM RADIO REPAIR, alignment. Hassle-free 
from anywhere via UPS. Expert, prompt, reason-
able. Modern lab. "Grid" Gridley, W4GJO, Route 
2, Box 1388, Rising Fawn, GA 30738. 

REWIND JUNK TRANSFORMERS — for any 
voltage! Manual shows how. $3.00. Guaranteed. 
Harrit, Box 495HR, Great Neck, N.Y. 11022. 

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 balun 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 NfT 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. 

OSLs & RUBBER STAMPS — All Top Quality 
Merchandise! OSLs: Glossy Inks and Cardstock. 
Rubber Stamps: Report Forms, Call Letter, 
Address, Card Samples and Stamp Information 
50e. Ebbert Graphics 5H, Box 70, Westerville, 
Ohio 43081. 

OSLIs SECOND TO NONE. Same day service. 
Samples 50 cents. Include your call for free 
decal. Ray, K7HLR, Box 331, Clearfield, UT 
84015. 

MAGAZINE SAMPLES! Fora 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 classi Unbeatable quality, reason-
able price. Samples: 50e refundable. QSLs Un-
limited, 1472 SW 13th Street, Boca Raton, FL 
33432. 

CB TO 10 METER PROFESSIONALS — Your rig 
or buy ours — AMISSB/CW. Certified Commun. 
cations 4138 So. Ferris, Fremont, Michigan 
49412; (616) 924-4561. 

CODE got you stumped? 
RELAX and worry not! Learn interna-

tional Morse Code the EASY, Rus 
Farnsworth way. No books, no gim-
micks, lust listen & learn. Using the 
word method, based on modern psy-
chological techniques, you can zoom 
past 13 w.p.m. in less than hall the 

time! Available in cassettes © $10.95 
and LP records at $9.95 — you get 
over two hours of instruction! 
EPSILON RECORDS 

P.O. Box 626 

San Jacinto, CA 92383 

Air 

THE LINEAR AMPLIFIER PLANBOOK II Con. 
taming plan for linears from 2 to 400 MHz, from 15 
to 1000 watts, all transistor designs.  811.95. 

AP SYSTEMS 
P.O. BOX 283 HR 
NEWPORT, RI 02840 

Master Charge &Visa Accepted 

HAMS FOR CHRIST — Reach other hams with a 
Gospel Tract sure to please. Clyde Stanfield, 
WA6HEG, 1570 N. Albright, Upland, Calif. 91786. 

FREE SAMPLE Ham Radio Insider Newsletter! 
Send large SASE. W5YI, Box #10101-H, Dallas, 
Texas 75207. 

THE SUPERMARKET OF ELECTRONICS — 
Thousands of items for sale or trade each 
month. Free classified ad with subscription. 
Only $5.00 to Nuts & Volts, FOB 1111-H, Placen-
tia CA 92670. 

ORP A.R.C. INTERNATIONAL INC. invites you 
to loin its membership providing you operate 
100 watts or less. For complete details send 
SASE to Robert Reynolds, K5VOL, Secretary/ 
Treasurer, 835 Surryse Road, Lake Zurich, Il-
linois 60047. 

"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. 

OSL ECONOMY: 1000 $12.00. SASE for samples. 
W4TG, Drawer F, Gray, Georgia 31032. 

TOP SECRET Registry of U.S. Government Fre-
quencies 25 to 470 MHz by K2AES. Unique book 
lists 15,000 + frogs. of FCC, FBI, Border Patrol, 
Immigration, Treasury, ATF, NASA, FAA, mili-
tary, etc. Only book of its kind! $5.95 ppd. CRB 
Research, Box 56-HR, Commack, NY 11725. 

MAKE HAM RADIO FUN! Supplement your 
learning programs with a motivational hypnosis 
cassette. Tape #3, Learning the Code; Tape #4, 
Breaking the Speed Barrier; Tape #7, Electronics 
Theory. Free catalog. For tapes send $10.95 to 
John Wolf Hypnosis Center, P.O. Box 497, Hay-
den, Idaho 83835. 

TR7/DR7 modification information for transmit-
ter coverage of WARC-MARS (transmit complete 
from 1.5 - 30 MHz). Color photo and description 
of modification. Takes minutes, no circuit board 
removal. $20.00 — Gene DeFoe, WA7SRI, Box 
211, Shoshoni, Wyoming 82649. 

COMING EVENTS 
OVER THE HILLS and thru the woods to 
Wheaton Community Radio Amateurs Hamfest 
we go. For the bargains and buys and to meet all 
the guys, come to the best Winter Hamfest in 
the U.S.A. — January 25, 1981 — Plan on It. — 
N9YL. 
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AGL Elecéronics 
' , DALLA8,11XAS 

15 miles from South Fork  rye.h. 

The Price Is Right, • 
The Class Is Extra ... 

ken, 

AGL Electronics deals only in Ham equipment of the highest quality at the best 
prices available, and the service and attention are Extra Class. Our entire staff 
holds Extra Class Amateur licenses, and they've all been dealing in Ham 
equipment for years. 

Just look at our antenna prices! The price is right at AGL. 

TONNA F9FT ANTENNAS 
4 element 2M   S 21.95 
16 element 2M  S 55.00 

HY-GAIN ANTENNAS 
TII6DXX   S 219.00 

TH5DX   $ 195.00 
TH3.M K3   S 174.00 
TH2MK3   5 99.00 
TH3IR   S 125.00 
105BA    S 86.00 
155BA   S 133.00 
205BA   $ 219.00 
204BA   5 166.00 
40213   5 159.00 
DB1015A   S 121.00 
18AVT   S 78.00 

14AVQ    S 46.00 
181-1T   5 260.00 
BN86   S 12.00 

HY-GAIN CRANK-UP TOWERS 
HC-525S   $ 777.50 
52 ft. self supporting. 9 sq. ft. at 50 mph. 

Nested height: 201/2  ft 

HG-50MT2  $ 627.50 

50 ft. side supported. 6 sq. ft. at 50 mph 
Nested height: 201/2 ft. 

HG-54HD  $1513.00 
54 ft. self supponing. 16 sq. ft. at 60 mph. 

Nested height: 21 ft. 

HG-7011D   $2187.00 
70 ft. self supporting. 16 sq. ft. at 60 mph. 
Nested height: 23 It. 

CUSHCRAFT ANTENNAS 
ATB34 Tribander   5 219.00 
20-3CD   5 165.00 
20-4CD   $ 240.00 
15-3CD   $ 83.00 
10-3CD   $ 98.00 
10-4CD   $ 75.00 
ATV-4   ...... • • •  ..... $ 85.00 
ATV-5   $ 90.00 
ARX-2   $ 34.00 
ARX-450  $ 30.00 
A-147-11     $ 34.00 
32-19 Boomer  $ 75.00 

ROHN TOWERS 8( 
ACCESSORIES 
25C Section   S 37.50 
45G Section   83.75 
HDBX48  S 305.00 
Self supporting tower 

HBX56  S 335.00 
Self supporting tower 

3Ab EUS guy wire, 500 ft.   S 63.00 
3A. CCM cable clamp   S  .29 
Turnbuclde, eye .5( eye   S 5.39 

M200H 10 ft. H. D. galv. mast   S 36.99 

ROTATORS 
CDE Ham IV   
CDE Tailtwister   
MY-GAIN HDR300.   

YOUR RILL SERVICE DEALER. 

ALPHA 76A 
The high frequency linear amplifier with true 
continuous duty. 2 + KW PEP. 1 KW Locked-
key. 15 through' 160 meters. "Powerhouse." 

YAESU FT-902DM 
Improved with new ring diode mixer. The 

$ 149.00  competitive edge in competition grade all-
219.00  mode HP/VHF/UHF. (And the new dial turns 

$ 385.00  in the right direction.) 

All Hy-Gain towers are drop shipped direct 
from the factory to save you money. You get 
free freight on Rohn Tower orders over 
$1900.00 and freight paid on all Rohn Tower 
foldover towers. All others F.O.B. Dallas. 
10% higher west of the Rockies, unless 
shipped from Dallas: slightly higher if drop 
shipped. 

Please call for more prices and information. 
Whether you talk to Gordon, N5AU, Bill, 
K5FUV, or Mike, KG5F, you'll get a bigger 
signal for less. We're here to serve you six 
days a week. 

All prices are subject to change without 
notice. 

For quick shipment/ call today: 800-527-3418 
AGL Electronics, 13929 N. Central Expressway, Sffite 419, Dâlbs_.,Tqxas 7,5243, (214) 699-1081, Well do It dght. 
0 1980, Cathey Graphics Group AGL Electronics is located only in Dallas and has never been associated with any other dealer 



Coming Events (cont.) 

THE CLARK COUNTY AMATEUR RADIO CLUB 
(Jeffersonville, Indiana) will go on a DXpedition 
to Bethlehem, indiana, from 1700 UTC Decem-
ber 13 until 1700 UTC December 14, 1980. 
Using the call sign W9WW119 they will operate 
phone on 3.900, 7.235, 14.285, 21.360, 28.510 
also 147.300 simplex. Special Christmas season 
cards will be sent to all stations and the enve-
lopes will be stamped with the unique Bethle-
hem, Indiana, postal stamps consisting of the 
Three Wise Men and the Star of David. QSL (with 
SASE) to Clark County Amateur Radio Club, P.O. 
Box 352, Jet fersonville, Indiana 47130. 

LOUISIANA: The Twin City Ham Club of Mon-
roe/West Monroe, will hold its annual Hamfest, 
Sunday, November 9 at West Monroe Civic Cen-
ter, 910 Ridge Avenue, West Monroe. Doors 
open at 8:00 AM. Free swap tables. Activities in-
clude VHF Forum and left-footed CW contest. 
Refreshments available. Many door prizes. $1.00 
admission includes chance on grand prize. Talk 
in on .25/.85 and .52/.52. Dealers Invited. For 
more Information contact WE15MHU, 94 Birch-
wood Drive, Monroe, LA 71203. 

SPECIAL EVENTS STATION: The Delaware. 
Lehigh Amateur Radio Club (W30K) will have a 
special events station on the air as part of Beth-
lehem's Christmas City Celebration. The station 
will be on the air from 23002 to 03002, starting 
December 15 through January 1, 1981. Oper-
ating hours will increase when possible. Oper-
ation will be on Novice CW and General phone 
bands. Suggested frequencies are: Novice — 15 
KHz down from top of band and General — 15 
KHz up from the bottom of band. Special QSL 
certificates will be sent from Christmas City sta-
tion. Send SASE to W30K, D.L.A.R.C., Inc., 1719 
Callone Avenue, Bethlehem, Pennsylvania 
18017. 
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NOTA 
SUBSCRIBER? 
DO IT TODAY! 

Use the handy card between 
pages 96 &97. 

DX 
FORECASTER 

Winter DX 

December is the ultimate month for 
winter DX. Although the hours of 
daylight are quite short now in the 
northern hemisphere, the iono-
sphere-propagated frequencies rise 
rapidly, with the rising sun, to the 
higher frequency bands of good DX. 
The sunspot number and solar flux re-
main high enough to assure a good 
winter DX season. The earth is closest 
to the sun, which results in a 5 per 
cent rise in solar flux and ionospheric 
density. December, next to Novem-
ber, is also one of the quietest months 
of the year as geomagnetic distur-
bances go. Radio noise propagated 
from the thunderstorm centers over 
the few land masses of the southern 
hemisphere are far from us, so the 
80- and 160-meter bands are good 
for daytime use and become good 
possibilities for DX during the long 
winter nights when you're in by the 
fireside. The longest night, winter sol-
stice, is on the 21st this year. 
This time of year, especially during 

sunspot maximum years, the iono-
sphere piles up extra dense F-region 
ionization at approximately 20 de-
grees north and south of the geomag-
netic equator. A mound of iono-
sphere above Central America and 
Northern Argentina then allows trans-
equatorial one-hop signals into the 
southern populated areas of South 
America. The late evening hours, 
2000-2300 local time, are the opti-
mum time for DX to our friends down 
south. 
The Geminid meteor shower, 

which reaches its peak on December 
13-14, provides the richest and most 
reliable display of the year with rates 
of 60-70 per hour (measured mainly 
by radio because of the poor weather 
in December). Also, a smaller shower 
(15-20 per hour) is observed on De-
cember 22. Lunar perigee occurs on 
December 19 this month. 

Band-by-band Summary 

Six meters will open occasionally dur-
ing time of 27-day solar-flux maxi-
mums. The openings will follow the 

sun — east before noon, south at 
noontime, and west and transequa-
torial during the evening. 

Ten and fifteen meters will be like the 
openings on six, except more fre-
quent and longer in duration. World-
wide DX will abound from after sun-
rise until well after sunset during peri-
ods of high solar flux (listen to WWV 
at 18 minutes after the hour for the 
daily flux value). Short skip will also 
follow the same pattern in the day-
time hours. 

Twenty meters, the universal DX 
band, will be open most days during 
December this year, to most parts of 
the world during the day and into the 
night. Best conditions can be ex-
pected just after sunrise and just be-
fore sunset. Long skip will be avail-
able as the bands open upon sunrise, 
and will last until well after sunset. 
Short skip will also follow the sun 
across the globe. 

Forty meters is a transition band be-
tween the daytime bands at higher 
frequencies and the nighttime bands 
at this and lower frequencies. Our 
new 1979 WARC 30-meter band will 
provide the in-between band that may 
allow round-the-clock communica-
tion on 350- to 2500-mile paths. As 
is, this band is very active to most 
areas of the world during hours of 
darkness to just before sunrise. In late 
afternoon, the band will open to the 
east, covering Europe, then swing 
around to the south at about mid-
night, and west to the Pacific by 
dawn. Short skip will be available on 
most days. 

Eighty and one-sixty meters are ex-
pected to be excellent on this best 
month of the year for the top bands. 
Low noise during the long nights will 
give hours of pleasure if you are look-
ing for the rare ones on these bands. 
DX from the coastal areas over water 
to South Africa, South America, and 
Australia-Asia will be easiest, but rare 
ones from anywhere will be worth the 
effort. Try it, you'll like it, as everyone 
used to say. 

HRH 
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NOTE: ' Means look at next higher band for possible opening. 
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H1-0. B ALUN 
• 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 

H1-0 
lun 

HI-G A NTEN NA 
CENTER INSULATOR 

‘bes_ Small, rugged, lightweight, 
"?  weatherproof 

Replaces center insulator 

Handles full legal power 
and more 

$5.95 With SO-239 connector 

HI- G A NTEN N A 
END INSULATORS 

Patent No. 
4,091,350 

Rugged, lightweight, Injection molded 
ol top quality material, with high dielec-
tric qualities. arid excellent weather-
ability. End insulators are constructed 
in a spiral unending fashion to permit 
winding of loading coils or partial wind-
ing for tuned traps. 

May be used for 
• Guy wire strain insulators 
• End or center insulators for 
antennas 

$4.95 • Construction of antenna load-
ing coils or multiband traps 

DIPOLES 
MODEL  BANDS 
Dipoles 
0-80  80/75 
D-40  40/15 
D-20  20 
D-15  15 
D-10  10 
Shortened dipoles 
SO-80  80/75 
SD-40  40 
Parallel dipoles 
PD-8010  60,40.20.10/15 
P0-4010  40,20,10/15 
PD-8040  60,40115 
P0-4020  40,20115 
Dipole shorten/ re • only, carne as Indicated In SD modela 
S-60  80/75  511.951pr. 
S-40  40  510.951pr. 

All antennas are complete with HI-O %tun or HI-0 Antenna 
Center Insulator, No, 14 antenna wire, ceramic insulators, 
WO' nylon antenna support rope (SD models only 501 rated 
for full legal power. Antennas may be used as an inverted V, 
and may also De used by MARS or SWLs. 

WITH 111CI 
PRICE WITH  CENTER 

LENGTH  HI-CI BALUN  INSULATOR 

130'  $28.95  $24.95 
66'  25.95  21.95 
33'  24.95  20.95 
22'  23.95  19.95 
16'  22.95  18.95 

90'  31.95  27.95 
45'  28.95  24.95 

130'  39.95  35.95 
66'  33.95  29.95 
130'  35.95  31.95 
66'  29.95  25.95 

Antenna accessories — available mu, antenna orders 
Nylon guy rope, 450e test, 100 feel 
Ceramic (Dogbone Type) ant enna insulators 
SO-239 coax connectors 

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

Van 
Gorden 
Engineering 
BOX 21305, IL BO MB, ONIO 44121 

$3.49 
.70/pr. 
.55 

Dealer Inquiries ['wiled 

INTIMIDATED BY 
MORSE CODE? 

THE NEW AEA 
MODEL MT-1 
COMPUTERIZED 
MORSE TRAINER 
MAKES MORSE 
CODE EASY AND 
FUN TO LEARN. 
KT-1 Computerized Keyer With 
All Features of Above Trainer 
is Also Available in Same 
Package 

e Automatic Speed Increase, User May Program: Starting 
Speed, Ending Speed, Practice Duration;5 Letter codeGroups 
or Random Space; Common or All Characters. 

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact 
Requirements). 

• 24,000 Character Answer Book Available For 10 
Starting Positions. 

• Random Mode For Practice (No Answers). 

CALL TODAY 

BEN FRANKLIN ELECTRONICS 
1154 N. MAIN • HILLSBORO, KS 67063 • 316-947-2269 

AEABringsyou the Breakthrough! 
The 
Iambic 
Keyer 
Paddle. 

Features include: adjustable jeweled bear-
irlè  ("Delli\e— 0111 ,1 • tension and con-
tact spacing fully adjustable • large, solid, 
coin silser contact points • 21/2 lb. ChrOtne 
plated steel base rests on non-skid feet • 
il el I tue guarantee aeainst manufacturing 
detects. -Standard" model ‘Nith lemur-al 
gno 11a,e: 549.50; —Deluxe — modcl with 
chrome plated base: S6.00. Available at 
dezders or through the faetor>'. Send 
,:hcek. money order or use Nlaster Charge 

or VISA. VihroPic\ pay.. all 'AlipPing 
charges uithin the continental U.S. 

Velephone 

(2071 775-7710 

l'.(). Bo % 7230. 476 Fore Street, 
Portland, Maine 04112, 

More details? Ad Check page 102. December 1980 ERH 99 



ANNUAL INDEX  voiume4 
ANTENNAS 
A Lazy Vertical for Top Band 
W8MN  p. 38, Feb 80 
Charley's Angles 
W8HXR  p. 20, Nov 80 
Easy Entry for Antenna Feeders 
W9IWI  Benchmarks p. 59, Jun 80 
Ham Radio Techniques: Marconi Ant., 
Australian Dipole, Balun 
W6SAI  p. 21, Mar 80 
Ham Radio Techniques: Antennas for 
new bands, information Sources, 
450 MHz mobile 
W6SAI  p. 28, Apr 80 
Ham Radio Techniques: 10-meter FM, 
Filter for 80 meters, Ground-plane 
antennas 
W6SAI  p. 46, Jun 80 
Ham Radio Techniques: Crossed Vagi, 
144-MHz quad, Matching Unit for 
transceivers, Inrush current, J-Antenna 
for 144-MHz, Harmonic filter 
W6SAI  p. 42, Jul BO 
Correction  p. 50, Sep 80 
Ham Radio Techniques: CB Antennas on 
10, SWR plot, Coaxial antenna, TVI 
W6SAI  p. 46, Sep 80 
Ham Radio Techniques: Multiband 
dipole, ZL-special, Balun, Compact 
loop antenna 
W6SAI  p. 32, Oct 80 
Ham Radio Techniques: Quads 
W6SAI  p. 48, Nov 80 
Ham Radio Techniques: Yagi vs Quad 
W6SAI  p. 66, Dec 80 
Multi-band Inverted-V Antennas 
W3FQJ  p. 42, Jun 80 
Permanent Gin Pole 
WA1YYK  Benchmarks p. 62, May 80 
Rotating Trap Dipole 
K6VPN  Benchmarks p. 60, Jun 80 
Rotators 
WB2IBE  p. 53, Nov 80 
The Tower Dilemma 
K1NYK  p. 81, Dec 80 
Towering Aspirations 
WB2LKO  p. 48, Feb 80 
Trap Vagi Antennas 
W6NI F  p. 12, Jun 80 
Vertical Antenna for 160 Meters 
WA4JQS  p. 53, Mar 80 
Which Antenna is Best? 
W4MB  p. 18, Jun 80 

AUDIO 
Ham Radio Techniques: 10-meter FM, 
Filter for 80 meters, Ground-plane 
antenna 
W6SAI  p.46, Jun 80 
Tailoring Audio Response 
N1FB  Benchmarks p. 61, Feb 80 

COMMERCIAL 
EQUIPMENT 
An Easy-To-Build Keyer 
WB6AFT  p. 12, May 80 
Atlas 210/215X Owner's Survey 
W1SL  p. 34, Mar 80 
FT-101 Owner's Survey 
W1SL  p.50, Apr 80 

FT-101-D Display-Life Cure 
WA2LSU  Benchmarks  p.56, Jul 80 
Kenwood Users' Report 
W1SL  p. 28, Jan 80 
Ten Tec Owners' Report 
W1SL  p.52, Jun 80 
The Anatomy of a Transceiver 
WA4PY0  p. 20, Sep 80 
Build an SWR/Wattmeter 
WB8JCQ/LU1AKO  p. 50, Jun 80 
Desk to Grow With 
K9MX, N9MX  p. 18, Apr 80 
Easy Entry for Antenna Feeders 
W9IWI  Benchmarks p. 59, Jun 80 
Ham Radio Techniques: Crossed Vagi, 
144-MHz quad, Matching unit for 
transceivers, Inrush current, J-Antenna 
for 144 MHz, Harmonic filter 
W6SAI  p.42, Jul 80 
Correction  p. 50, Sep 80 
Kenwood Crash Helmet 
WB3HEX  Benchmarks p. 66, Oct 80 
Keyer Paddle 
VE7ABK  Benchmarks p. 58, Jan 80 
Low-Budget Power Supplies 
W6GXN  p. 24, Feb 80 
Multi-Purpose Multi-Meter 
WB2IBE  p. 30, Feb 80 
PC Boards Explained 
WB8TCC, WA6ABD  p. 36, May 80 
PC Board Tie Points 
WA1PDY  Benchmarks p. 65, Mar 80 
Permanent Gin Pole 
WA1YYK  Benchmarks p. 62, May 80 
Sampling Circuit for Digital Readout 
AD1B  Benchmarks p. 66, Mar 80 
Shirt-pocket Code-Practice Oscillator 
AA4AG  Benchmarks p. 61, Feb. 80 
Station Interfacing Made Easy, part 1 
N1RM  p. 12, Apr 80 
Station Interfacing Made Easy, part 2 
N1RM  p. 24, May 80 
TS-520 wide/narrow filter selection 
WA2LSU  Benchmarks p. 59, Jun 80 
With Hammer and Hacksaw 
WB7CMZ  p. 61, Dec 80 

FEATURES 
Adapting Surplus Meters To Your Circuit 
KtteDAS  p. 49, Oct 80 
Adventure in the Siberian Arctic 
W3KW  p. 26, Mar 80 
Airborne Games; Find Opponents All 
Over the World 
WB2IBE  p. 59, Mar 80 
Alcatraz Invasion 
N6BLN  p. 26, Jun 80 
Amateur TV Covers the Rose Parade 
K6PGX  p.12, Jan 80 
An Easy-To-Build Keyer 
WB6AFT  p. 12, May 80 
Atlas 210/215X Owner's Survey 
W1SL  p. 34, Mar 80 
Charley's Angles 
W8HXR  p. 20, Nov 80 
Closet Fiamshack: An All-Band Station In 
a One-Man Closet 
WD6GKF  p. 43, Feb 80 
DXpedition To Forget 
Wade, Beth  p. 33, Apr 80 

DXer's Diary 
W9KNI 

1980 

p. 42, Aug 80 
p. 52, Sep 80 
p. 42, Oct 80 
p. 59, Nov 80 
p. 72, Dec 80 

Expedition To NoDak 
WBOZSA  p.30, Ju180 
Far Horizons: Propagation for DX 
W1XU  p.12, Mar 80 
FCC Answers Some Questions 
WB6NOA  p. 56, May 80 
Field Day Adventures with Prince 
George's Wireless Association 
W3CRG  p.12, Jul 80 

Field Day - Serious Fun and Games 
W8FX  p.18, Jul 80 
FT-101 Owner's Survey 
W1SL  p. 50, Apr 80 
Getting Started: Build, Buy; Used or 
Surplus 
W8FX  p. 33, Sep 80 
Gold Mine of Parts 
W6GXN  p. 34, Jul 80 
Ham Gear Where You Find It 
W8FX  p. 54, Feb 80 
Hong Kong Amateur Radio Transmitting 
Society 
A4XGR, G4HRD, VP2EZ, 
VS6EZ  p. 38, Aug 80 
It's About Time 
W1XU  p. 55, Aug BO 
Kenwood Users' Report 
W1SL  p. 28, Jan 80 
Lesson In Courage, A 
Honeywell  p. 52, Oct 80 
Lessons You Learn (On a DXpedition) 
WB5TZZ  p. 26, Jul 80 
Lifelines to Antarctica 
W8HXR  p. 12, Feb 80 
Mode To Share, A 
N9YL  p.18, Feb 80 
Nethopper: Mobile Country Hunters 
W8DUV  p. 28, Jun 80 
Radio Clubs 
W1OLP  p. 54, Jul 80 
Recipe for Obtaining QSL Cards 
WA4FJF  p. 23, Aug 80 
Rotators 
WB2IBE  p. 53, Nov 80 
Satellite-Linked Computer Network: A 
Phase-III Hookup for Your Keyboard 
WA2LQ0  p. 48, Mar 80 
Shopper's Guide for 1981  p. 12, Dec 80 
Shortwave Listening: A World of Intrigue 
WA4PYQ  p.12, Nov 80 
SSB and FM Adapters 
N1RM  p. 32, Aug 80 
Station Interfacing Made Easy, part 1 
N1RM  p. 12, Apr t30 
Station Interfacing Made Easy, part 2 
N1RM  p. 24, May 80 
Ten Tec Owner's Report 
W1SL  p.52, Jun 80 
The ABCs of Lightning Protection 
W1HEO  p. 13, Sep 80 

The Anatomy of A Transceiver 
WA4PY0  p. 20, Sep 80 
The Anglo-American Connection, part 2 
W1HEO, G3ZCA  p. 34, Jan 80 
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1980  Annual Index 
(continued) 

The ATV Story 
WB2IBE  p. 16, Jan 80 
The Case of the Wayward Bell 
WB5CDN  p.22, Jul 80 
The Electronic 80s 
N1RM  p.13, Oct 80 
The Forgotten Hero 
W5RIY  p. 30, May 80 
The Novice Experience 
Dick, Jeffrey  p. 42, Sep 80 
The Novice experience - It's Christmas 
time 
KA40X0  p. 40, Dec 80 
Thwarting the Ham Burglars 
WB6NOA  p. 29, Nov 80 
Time-Warp OSL Delivery 
WA2ANU 
Unforgettable Italy 
WB4GKN 
Wattmeters 
WB2IBE 
Woman to Woman 
WD5HAM  p. 46, Jan 80 

FICTION 
Wintertime Survival Hike 
K1BE  p. 22, Jan 80 

HR TECHNIQUES 
Ham Radio Techniques: Marconi 
antenna, Australian dipole, Balun 
W6SAI  p.21, Mar 80 
Ham Radio Techniques: Antennas for 
new bands, Information sources, 
450 MHz mobile 
W6SAI  p. 28, Apr 80 
Ham Radio Techniques: 813 linear 
amplifier 
W6SAI  p. 47, May 80 

Ham Radio Techniques: 10-meter FM, 
Filter for 80 meters, Ground-plane 
antenna 
W6SAI  p.46, Jun 80 
Ham Radio Techniques: Crossed Vagi, 
144-MHz quad, Matching unit for 
transceivers, Inrush current, J-Antenna 
for 144 MHz, Harmonic filter 
W6SAI  p.42, Jul 80 
Correction  p. 50, Sep 80 
Ham Radio Techniques: A 1933-Style 
ham station 
W6SAI  p. 46, Aug 80 
Ham Radio Techniques: CB antennas on 
10, SWR plot, coaxial antenna, WI 
W6SAI  p. 46, Sep 80 
Ham Radio Techniques: Multiband 
dipole, ZL-special, Balun, Compact 
loop antenna 
W6SAI  p. 32, Oct 80 
Ham Radio Techniques: Quads 
W6SAI  p. 48, Nov 80 
Ham Radio Techniques: Vagi vs quad 
W6SAI  p. 66, Dec 80 

KEYING 
An Easy-To-Build Keyer 
WB6AFT 
Understanding Keyers 
N9AKT 

p. 34, Oct 80 

p. 22, Apr 80 

p. 14, Aug 80 

p. 12, May BO 

p. 31, Mar 80 

MISCELLANEOUS 
TECHNICAL 
Adapting Surplus Meters To Your Circuit 
KU:MS  p.49, Oct 80 
Gold Mine of Parts 
W6GXN  p. 34, Jul 80 
Ham Radio Techniques: Marconi 
antenna, Australian dipole, Balun 
W6SAI  p. 21, Mar 80 
High-Voltage Putty 
WA2KWC  Benchmarks p. 60, Jun 80 
Keyer Paddle 
VE7ABK  Benchmarks p. 58, Jan 80 
Metal Cleaning With Dip-Type Cleaners 
W5XW  Benchmarks p. 61, Feb 80 
Shirt-Pocket Code-Practice Oscillator 
AA4AG  Benchmarks p. 61, Feb 80 
Testing Semiconductors With a VOM 
K3BY  p. 42, May 80 
The Case of the Wayward Bell 
WB5CDN  p. 22, Jul 80 

NOVICE READING 
Put Some Snap Into Your QS0s 
W1HL  p. 46, Oct 80 
The Novice Experience 
Dick, Jeffrey 
The Novice Experience 
Dick, Jeffrey 
The Novice Experience - 
Time 
KA40X0 

p. 42, Sep 80 

p. 29, Oct 80 
It's Christmas 

p. 40, Dec 80 

OPERATING 
DXer's Diary, chapter 1 
W9KNI  p. 42, Aug f30 
DXer's Diary - Sunday Shootout 
W9KNI  p. 52, Sep 80 
DXer's Diary, chapter 3 
W9KNI  p. 42, Oct 80 
DXer's Diary, chapter 4 
W9KNI  p. 59, Nov 80 
Expedition to NoDak 
WBUSA  p. 30, Jul 80 
Field-Day Adventures with Prince 
George's Wireless Association 
W3CRG  p. 12, Jul 80 
Field Day - Serious Fun and Games 
W8FX  p.18, Jul 80 
Hamming in Hong Kong 
WB6JPZ  p.52, Jan 80 
Ham Radio Techniques: 10-meter fm, 
Filter for 80 meters, Ground-plane 
antenna 
W6SAI  p.46, Jun 80 
Hong Kong Amateur Radio Transmitting 
Society 
A4XGR, G4HRO, VP2EZ, 
VS6EZ  p. 38, Aug 80 
It's About Time 
W1XU  p. 55, Aug 80 
Lessons You Learn (On a DXpedition) 
WB5T'ZZ  p. 26, Jul 80 
Nethopper Mobile County Hunters 
W8DUV  p.28, Jun 80 
Put Some Snap Into Your QS0s 
W1HL  p. 46, Oct 80 
Recipe For Obtaining QSL Cards 
WA4FJF  p. 23, Aug 80 

Short DX Primer 
N2AGM  p. 42, Apr 80 
The Novice Experience 
Dick, Jeffrey  p. 42, Sep 80 
The Novice Experience 
Dick, Jeffrey  p. 29, Oct 80 
Transcontinental VHF Odyssey 
N6NB  p.18, May 80 
Working Phone from Telephone 
WD5ICY  p. 29, Sep 80 

POWER SUPPLIES 
Low-Budget Power Supplies 
W6GXN  p.24, Feb 80 

PROPAGATION 
Far Horizons: Propagation for DX 
W1XU  p. 12, Mar 80 

RECEIVERS 
Ham Radio Techniques: A 1933-style 
ham station 
W6SAI  p. 46, Aug 80 
The Anatomy of a Transceiver 
WA4PYQ  p. 20, Sep 80 
SSB and FM Adaptors 
N1RM  p.32, Aug 80 

TEST EQUIPMENT 
Build An SWR/Wattmeter 
WB8JCQ/LU1AKO  p. 50, Jun 80 
Multi-Purpose Multi-Meter 
WB2IBE  p. 30, Feb 80 
Testing Semiconductors With A VOM 
K3BY  p. 42, May 80 
Wattmeters 
WB2IBE 
Wide-Range RF Meter 
K4KI 

TRANSMITTERS 
Ham Radio Techniques: 813 linear 
amplifier 
W6SAI  p. 47, May 80 
Ham Radio Techniques: A 1933-style 
ham station 
W6SAI  p. 46, Aug 80 

VHF/UHF 
DXpedition To Forget 
Wade, Beth  p. 33, Apr 80 
Ham Radio Techniques: 10-meter FM, 
Filter for f30 meters, Ground-plane 
antenna 
W6SAI  p.46, Jun 80 
Ham Radio Techniques: Crossed Vagi, 
144-MHz quad, Matching unit for 
transceivers, Inrush current, J-Antenna 
for 144 MHz, Harmonic filter 
W6SAI  p. 42, Jul 80 
Correction  p. 50, Sep 80 
Ham Radio Techniques: CB antennas on 
10, SWR plot, Coaxial antenna, TVI 
W6SAI  p. 46, Sep 80 
Transcontinental VHF Odyssey 
N6NB  p. 18, May 80 
Vagi Antenna for UHF; Simplified 
Construction 
WA3CPH  Benchmarks p. 60, Feb 80 

p.14, Aug 80 

p. 42, Jan 80 
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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. 

AEA  677 

AGL _  558 

Aluma _ 589 

ARRL  780 

Barry • 

Bencher  629 

BMI _ 878 

Bilal  817 

Butternut ' 

Certified 
Comm.  873 

Command 
Prod.  029 

Cubic Comm. _  111 

Cushcraft ' 

DenTron 
Radio _  259 

Drake * 

E. T. O. • 

Erickson Comm. ' 

ETCO  856 

Flesher  880 

Grove  848 

Hal  057 

HRB  150 

Horizons ' 

HR Report • 

FIR Outlet • 

HyGainfTelex _ 693 

Ham Shack  879 

Icorn • 

Kantronlcs 

Kenwood 

MFJ  082 

Madison  431 

Microcraft  774 

Microwave 
Filter _  637 

Nemal Elect. ' 

Palomar Eng. • 

Cal lbook _  100 

Radio Warehouse ' 

Radio World " 

Radlokil _  801 

S A Direct 
MM.  881 

SAROC • 

Securitron  461 

SF ARS _ 640 

Tab Books  858 

The Comm. 
Center _  634 

Urban Eng.  882 

Van Gorden  737 

Vibroplex _  870 

VoCom _  857 

Willcomp _  764 

Wilson Sys. _  787 

Please contact this advertiser directly. 

Limit 15 inquiries per request. 

DECEMBER 1980 

Please use before January 31, 1981 

Tear off and mail to 
HAM RADIO HORIZONS - "Ad Check" 
Greenville, N. H. 03048 

NAME   

CALL   

STREET   

CITY   

STATE  ZIP   

DON & MIKE'S 
EQUIPMENT EXTRAVAGANZA 
Cubic • Swan 102BXA  $999.00 
Astro 150A   779.00 
Astro 100MXA   499.00 
Mirage B23 1 watt-30 watt 
amp   89.95 

DS! 5600A w/Ant/Ac   185.00 
Robot 800   699.00 
Cushcraft A3 Tri bander .   169.00 
AEA Morsematic   169.00 
Bird 43, Slugs   Stock 
CDE Ham-4 Rotor   169.00 
Ham-X   239.00 
BT-1 HF/VHF Rotator   79.95 
FDK Palm 2 Handle with 
BP/AC   149.00 

Cetron, GE 572B   34.00 
Kenwood Service Manuals 
Stock   10.00 ea. 

Telrex TB5EM   425.00 
Telrex TB6EM   540.00 
Telrex Monobanders  Stock 
Santec HT-1200 
Synthesized   339.00 

Order Your 
KWM380 Now! 

Old Pricing & Free Goods! 
Adel Nibbling Tool   8.95 
Janel OSA5   41.95 
Sprague 100MFD/450V Cap  2.00 
Rohn Tower  20% off dealer 
25G, 45G Sections 

Belden 9405 Heavy Duty 
Rotor Cable 2#16, 6#18  38e/ft 

Belden 8214 RG-8 Foam .... 32e/ft 
Belden 9258 RG-8 Mini-coax. 19e/ft 
Alliance HD73 Rotor   109.95 
Amphenol Si lverplate 
PL259   1.00 

ICOM 255A 2M Synthesized 319.00 
ICOM 260A 2M SSB/FM/CW 429.00 

Late Specials: 
Kenwood TS-520SE, TS-130S . Call 
ICOM IC2AT/TTP/N ICAD 229.00 
NEW- ICOM 10720 w/AC/mike Call 
Bearcat 220-$299.00 300-399.00 
Lunar 2M4-40P   109.00 
Yaesu FT-207RA/BP   299.00 
DenTron Clipperton L  649.00 

MASTER CHARGE • VISA 

All prices lob Houston except where In-
dicated. Prices subject to change without 
notice, all items guaranteed. Some Items 
subject prior sale. Send letterhead for Dealer 
price list. Texas residents add 8% tax. 
Please add postage estimate $1.00 
minimum. 

-v- o 
Electronics Supp y, Inc. 

1508 McKinney 
Houston, Texas 77010 

713/658-0268 

AD INDEX 
Advanced Electronic Applications 

54, 60, 84, 73, 85, 89, 99, 103, 104 
AGL Electronics  95 
Alurna Tower Company  52 
American Radio Relay League  8 
Barry Electronics  85 
Bencher, Inc.  64 
Benjamin Michael Industries  103 
Bilai Company  88 
Butternut Electronics  75 
Certified Comm.  88 

Command Productions  74 
Cubic Communications Inc.  53 

Cushcrall  10 
DenTron Radio Co., Inc.  1, 104 

R. L Drake Company  9 

Ehrhorn Technological Operations  4 

Erickson Communications  71, 87 

ETCO Electronics  80 

Flasher, Corp.  54 
Grove Enterprises  60 

Hal Communications Corp.  Cover II 

Ham Radio's Bookstore  54. 64, 74. 78, 96, 104 

Ham Radio Horizons  52 

Ham Radio Report  80 

Hare Radio Outlet  Cover III 

HyGain/Telex Communciations Corp. 

The Ham Shack  74 

!corn America, Inc.  7 

Kantronics  69 

Trio•Kenwood Communications, Inc. 

MFJ Enterprises  3 

Madson Electronics Supply 

Microcraft Corporation  88 

Microwave Filter, Inc.  103 

Nemal Electronics  80 

Palo rnar Engineers  52 

Radio Amateur Callbook  71 

Radio Warehouse  80 

Radio World  88 

Radioklt  93 

SA Direct Marketing  91 

S-E Amateur Radio Services  88 

SAROC  84 

Sec uritron  93 

Tab Books, Inc.  65 

The Comm Center  77 

Urban Engineering, Inc.  85 

Van Gorden Engineering  99 

Vibroplex  99 

VoCom  60 

Weicomp, Inc.  74 

Wilson Systems, Inc.  79 

39, 102 

47, 49, 51 

Cover IV 

Make your advertising dollars REALLY 
work for you! Join the HORIZONS crowd 
today. Call Ad Manager Craig Clark (800) 
258-5353 for the full story. 

Foreign Subscription Agents 
for Ham Radio HORIZONS 
Ham Pudis Austria 
F Bang 

;:°2728eLt,N....di 
Austria 

Ham Radice Belgium 
Stereo house 
Brossolseef eon wing 418 
0.0218 Gent 
Belgium 

Ham Radio Conoco 
Box 400. GoderaS 
Ontario. Caned a N TA 407 

Ham Radio Europe 
Boo t44 
5.15404 Upplands VonbY 
Sweden 

Hioll Rae° France 
Sea Fientrorec 
20. Ole. Ave des Clarions 
Feaa00 Aanerre 
Franco 

liant Radio Germany 
Karin Ueder 
Post! ach 2454 
07050 Leerroch 
West Germany 

Henn Radio Holland 
Ectionics 

P055*000 
N4.2204 DM11 
14oilend 

Hem Pudro Italy 
G. V419010 
P 0 don 37 
1.22083 Cantu 

Horn Radio Swilzen and 
Karin unoer 
Pouf ach 2454 
0.7850 Losnash 
West Germany 

liann Radio UK 
P.0 Boa 63,11 arrow 
Middle's> HA3 ENS 
England 

manned Radio 
143 Oreenway 
Gowned., Johannesburg 
Republic ol South Africa 
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the IDEAL CI,OCK 
for HOME, MOBILE or PORTABLE operation 

• 24 hour military time for proper logging 

• quartz crystal accuracy 

• large, easy to read LCD display 

• one year operation from single penlight cell 

• no resetting after power failure 

• attractive aircraft instrument styling 

• front mounted controls with hold switch that 
permits precise setting to time standard 

only $29.95 from your favorite dealer or direct from 

Benjamin Michael Industries 
PO Box 173 
Prospect Heights, 

JUL  Illinois 60070  *le e 

CONTESTING? 
THE NEW LOW COST 
AEA CONTEST 
KEYER MODEL CK-1 
WILL MAKE YOU 
MORE COMPETITIVE 
THAN EVER! 

929.95 
SUGGESTED AMATEUR NET 

• Automatic Serial Number Generator From 01 to 9999. 
• 500 Character Soft Partitioned '''Memory That Can Be 
Divided Into as Many as 10 Messages. 

• Exclusive AEA Memory Editing Capability. 
• Two Presettable Speeds With Fast Recall Plus Stepped 
Variable Speed Selection. 

• Iambic Operation From 1 to 99 wpm and Complete 
Weighting Control. 

• Extreme R.F. Immunity, Will Key Any Modem Trans-
ceiver, Operates from 12 ± 3 Volts D.C. 

CALL 505-623-7388 TODAY 

Pecos Valley Amateur Radio Supply 
112 WEST 1st • ROSWELL, NEW MEXICO 88201 

AEArreinalstKroltz 

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 
TWX 710-541-0493 

Ask for Hugh Gunnison, WA2ZOT, 
or Bonnie, or Emily. 

N 
FULL POWER - QUALITY 

HAM ANTENNA ACCESSORIES 
at your dealer 

4 o 
the Big Signal 
W2AU 
Balun 

LONDON. 
VICTORIA: 
CONCEPCION: 
BUENOS AIRES: 
COL ANAHUAC: 
HELSINKI: 

For over 20 years, the choice 
of Hams, Armed Forces and 
Commercial Communications - world-wide. 

•7111/•¡1,  Vell•  ••1••• • 

5-Band 
Antenna 
Kit 

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, 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 

Id 
.Lo-Pass Filter 2000W 
.Quad Parts 
•Baluns / Traps 
.Insulators 
.Wire & Cable 
•Connectors 

More details? Ad Check page 102. December 1980  I-RH 103 



STOP IF 
SPILLANE 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RF spillover. The amazing 
AEA Isopole with unique decoupling 
design, virtually eliminates RF spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled "gain" antennas. 

ORDER NOW TOLL FREE 
1-800-845-6183 

G •IB SIII MB OB 

In S.C. call: 1-366-7157 
2305 Cherry Road, 
Rock Hill, S.C. 29730 
(Exit 6643 off 1-77) 

A m' Brings you the 
Breakthrough! 

7 OLD TESTAMENT 44  NEW TESTAMENT 

herefore the Korb himself 
Sliall giur gou a sign; ee-
holb, a uirgin shall ron-
relue, nub bear a son, nub 

slia I call  Ii  S name  Immanuel 
(which means +5ob with us)." 

isninl? 7:14 740-687 ec 

ut limit ieethlehern, though 
thou be little amour; the 
thousznibe of Dubai?, from 
gott shall route forth one 

who is to be ruler in Israel, whose 
ori el is front nib, from ancient 
bags. 

(« U M! 5:2 740 ne 
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Twice as 
much for less. 
]KR-LB Here's the log book every-
one is talking about. This new °Her-
ing frein HRB is lar superior la any 
ether log availatie today! With over 
2,000 entries, you have twice as 
much space for less cost In compari-
son to its nearest competitor. There 
are 80 big (31/2 x 11) pages. 30 
entries per page for an "easy-count" 
during contests, a frequency spec-
trum chart. callsign prefixes and 
much more. This is unquestionably 
the best log book value anywhere. 
80 pages ©1978 Spiralbound 

$1.75 
Send check, money order or credit 
card information plus $1.00 shipping to: 

Ham Radio's Bookstore 
Greenville, NH 03048 

. the angel eabriel was sent from 
(Sob to a rito of (Galilee, to a uirgin 
betrotheb to iloseph, of the house 
of Davib; nub the virgin's name was 
fliarg _ _ _ tale angel saib to her "so 
not be afraib alu m for gou haue 
foutib fatter with eob. Anb beholb, 
gnu will conreive in gour womb nub 
bear a son, nub vim shall call his 
name +Jesus." 

Xuhr 1:27-31 70-90 Ail 

lug 'fflerob tuas troubleb nub 
et, inimical where the Christ 
was to be born. Zheg tolb 
him in fflethlrhem of Yu-

bra; for so it is  written bg the 
prophet (Micah). 

Sinthrrw 2:4-5 60-70 An 

Historical evidence clearly points to Jesus as the 
man God, who fulfills the literal prophecies of 
Isaiah and Micah within 800 years. The same God 
who chose the Virgin Mary to bear Jesus and who 
chose Bethlehem for the birthplace reveals himself 
in holy scripture today. We thank him for the birth 
of Christ this Christmas. 

Det7Toa_ 1605 Commerce Drive 
Stow, Ohlo 44224 

Radio Co., Inc.  (216) 688-4973 

104 FRI-I December 1980 More details? Ad Check page 102. 
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FIVE STORE BUYING POWER! 

FREE 
PHONE!  800 

• o.. 604 
CALIF CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW 4 . 

UY4. 

ALSO SHIPPING REGULARLY TO COUNTRIES 
ON ALL CONTINENTS... 

NEW! 

VHF/FM 
DEVIATION METER 
Sets FM deviation precisely w/direct 
meter readout (marked for nom. tone 
pad/voice deviation), Covers 144-148 
MHz w/freq. selected by xtl. 146.52 
MHz titi supplied. Operating voltage 
from 119 to 16VDC $99.95 
FREE SHIPMENT UPS (Brown) 

' 

MIRAGE 
B.1016 
160 WATTS 
OUTPUT 

2 METER AMPLIFIER 
SSB, FM, CW. 

Freq. range; 144-148MHz. 

RF power out: 160W nom. (10W in). 
RF power in: 5-15 watts 

DC operating pwr. 13.6VDC @20-25A. 
Duty Cycle- Intermittent. 
Built-in receive pre-amplifier. 

Automatic int. or ext. relay keying. 

REG. $279.95 S249.95 
FREE SHIPMENT UPS (Brown) 

KEN WOOD 
Call for your special prices* on 
these outstanding products. 
(and all other Kenwood ham products) 

'Plus free shipment UPS (Brown) 

TR-2400 
2 METER 
HAND-
HELD 

YAESU 
FT707 

TS-130-S 

COLLINS 
KWM-380 

DRAKE 

TR7/DR7 

iir-f-7._r7: 1 SPECIAL 
I  ice PRICES 

ON ALL 

ALPHA/ 
ETO 

r i s a AMPLI-
FIERS 

eel," 
SERVING. 
HA  
ETTER , 

ort  south 
east b•. west 
- :AM 
leading brands 

stc;e8L  

- ne-Witrsed goat, 

Bob Ferrero, W 6 RJ K6AH V. J. m Rafferty, N6RJ 

01̀'E" well knownha ms clu ' VIX, 1(5011'01 A 

Pe'NO, »zed se' .'ce 

25W OUTPUT FROM 

TR-2400! 

w/American 

Radio "324" 
TR-2400 plugs directly 
into compact assembly. 
Linear amp features 
V-Mos pwr transistor. 
gives 25W RF across 
band w11.5W drive 

Built-in arrip/spkr boosts audio more than 
2W Also, current-limited charger for 
TR-2400, Socket for ext PTT mic. 
12VDC @ 4A 

FREE SHIPMENT 
$199.95  UPS (Brown). 

AEA MORSEMATIC' 
Dual microcomputer 
memory keyer. 

• Programmable. 2 to 99 WPM. 

• Any combo. dol and/or dash-to-space 
ratios (full weighted control). 

• Automatic serial number generator 
(500 char, memory expandable 
to 2000 char's). 

• Also excellent Morse trainer. 2-98WPM 

• Also, precisely timed Beacon Mode. 

• Keys any modern transceiver. 

• Requires 9 to 16VDC @ 300 MA 

CALL FOR SPECIAL PRICES THESE ITEMS. FREE SHIPMENT, UPS (Brown). 

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM) MAIL ORDER. Phone, Write 

ANAHEIM, CA 92801 
2620 W La Palma 

(714) 761-3033 (2131 860-2040 
1 mde ePs1  qtrIIN Elorry Far m 

SAN DIEGO, CA 92123 
5375 Kearny Villa Road (714) 560-4900 

161 f, C1.4opettlr! Mes.1 P.11 

OAKLAND, CA 94609 
2811 Telegraph Ave. (415) 451-5757 

Hwv 24 Oneditoeen I oft 271r, DPI 

BURLINGAME, CA 94010 
999 Howard Avenue (415) 342-5757 

5 mdes 50(qh on mi from S F A,r>ont 

VAN NUYS, CA 91401 
6265 Sepulveda Blvd (213) 988-2212 

San D e w Very at v.ctury Blvd 

=VI.4 

ro .,.).1 w•tnovl r•ofice 
Cdu. re,.(jer ,IN ntkl 3.114.s. id• 
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