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The standard of station excellence 
• Any NEW Hf Ham Bands • Ham Bands or MARS 
• Choice of Selectivity for Ssh, RTTY, Cw, or A-m 
• DX Chasing or Traffic Handling • 160 thru 10 

... The Drake C-Line 
is ready for · 

NEW and EXPANDED amateur 
bands will be proposed at the 1979 
World Administrative Radio 
Conference! 

If you have the Drake C-Line, you 
are ready NOW for any of these hf 

frequencies by using Drake 
selectable range crystals. 

Drake C-Line equipment is 
designed for you to use-without 
fear of obsolescence -year after 
year after year. 

A recent C-Line addition: 

Drake MN-4C Antenna Matching Network 
• 160-10 meters, 250 watts continuous rf output • Out-of-band coverage 
for future expansions • Unique "low-pass filter" design of MN-4C provides 
significant harmonic reduction to help fight 1VI • Built-in rf antenna switch 
allows unit to be by-passed regardless of antenna in use. No need to 
disconnect feedlines. Switch also permits front panel selection of various 
antennas. • Built-in rf wattmeter/ VSWR bridge 

...------------ Other C-Une Accessories:-----------
• Standard Range Crystals for T-4XC or R-4C • Accessory Selectivity Filters 

• Matching Speaker• Antenna Matching Networks • Ac Power Supply 
• L-4B Linear Amplifier• W-4 Wattmeter • Noise Blanker 

To receive a FREE Drake Full Line Catalog, please send name and date of this p ublication to : 

R L DRAKE COMPANY le&> ii)•f!i'f I 540 Richard St., Miamisburg, Ohio45342 
• • . '& ® Phone: (513) 866-2421 •Telex: 288-017 



The MT-3000A is Dentron's "u ltimate" tuner". Tunes 3 
coax. random wire and ba lanced feed system. just 
select the one. Handles in excess of 3KW PEP • Built-in 
50 ohm - 250W dummy load • Dual watt meters• 3 core 
heavy-duty Balun. 

An economical. fu ll power tuner designed to hand le 
virtually any type o f antenna. Features: • Con ti nuous 
tuning 1.8 to 30 MHz • Handles a fu ll 3KW PEP • Front 
panel coax bypass switching • Buil t-in 3-core ba lun. 
Fron t panel groundi ng switc h. 

349.50 list price. Ca ll for quote. 

DENTRON All Band 
Doublet antenna 
• H as a total length of 130 feet 
( 14 ga. stranded copper) • 
Center led through 100 fl. of 470 
ohm PVC covered balanced 
transmission line • Assembly 
complete • Tune 10 thru 160 
wit h one antenna • (Requ ires 
antenna tuner) . 

24.50 Call for yours today. 

199.50 list pr ice Call for quote. 

II 
DENTRON Jr. Monitor 
Call it what you will - antenna 
tuner. transmatch. matchbox. or 
matching network. the Jr. Moni
tor has it all wrapped up in one 
neat. little cab inet.• Cont inuous 
tuning : 1.8 to 30 MHz • Forward 
read ing relative output power 
meter • 300 watt power capabil
ity • Built-in encapsulated 
balun 

79.95 Cal l for yours today 

DENTRON 160-10AT 
super tuner 
Balanced l ine. coax cable. 
random. or long w ire antennas. 
the 160-10ATwill match it-160 
thru 10 meters • Con tinuous 
tuning . 1.8-30 me • 3 inputs • 
Handles 500 watts DC . 1000 
watts PEP • Heavy duty, 2-core 
Balun (3,,, .. .. dia . x 3" H) • Tapped 
inductor # 12 ga. w ire. 

129.50 list . Ca ll for quote. 

VISA LongS Electronics 
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS: 2808 7TH AVEN UE SOUTH BIRMINGHAM. ALABAMA 35233 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. orcall 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM , Monday thru Friday . 

More details? Ad Check page 94. October 1978 l::N:J 1 



lHISMONfHS 

HORIZONS 
Station Planning 
And Wiring 
Like your handwriting, your sta
tion wiring and layout says a lot 
about you. Top performance 
from your equipment demands 
care and planning in connecting 
the pieces together; top per
formance from the operator re
quires that some thought be 
given to equipment placement. 
W8FX presents some ideas on 
how best to achieve a practical • 
and comfortable station ar
rangement. 

Reciprocating Ham 
Some people get an amateur 
license and talk to the world; 
others obtain a passport or a 
visa and travel to foreign lands. 
If you get both a ham ticket and 
a reciprocal license to operate 
in the countries you visit, you'll 
never lack for friends, adventure, 
and activities that the tour
books don't tel I you about. 
K4QF relates how an amateur 
license made everlasting friends 
for him and his wife in all parts 
of the world. 

Flying with your Feet 
on the Ground 
Tired of fighting QRM on the low 
frequencies? Take heart -
here' s an excel lent article by 
WB3BKJ that gives all the pre
liminaries of a great hobby -
flying model airplanes by re
mote control. The equipment is 
easy to obtain and use. 
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Amateur Station -
1925 Style 
Many amateurs were content 
with simple gear and low-pow
ered transmitters in the early 
days, but some did their best 
to advance the art. Loren G. 
Windom was one of the more 
progressive experimenters and 
operators. His station , 8GZ, 
became known for its DX work, 
Impressive power, excellent 
receiver, traffic handling, and, of 
course, a particular type of 
antenna. Windy's long-time 
friend and acquaintance, W7ZC, 
tells you what it was like to visit 
the 8GZ shack in those early 
times. 

Quarter-Wave Antenna 
for Vhf Mobile 
With simple tools and ordinary 
materials you can build a really 
efficient vertical antenna for 
mobile vhf work. When properly 
mounted on your car, it provides 
excellent coverage for simplex 
or repeater contacts. Author 
W10LP provides the details. 

Talk Around the World 
Some young people are reluc
tant to learn the skills necessary 
to become an amateur. Others 
learn when given the proper en
couragement. Only rarely does 
one decide to go it on his own, 
and follow up with enthusiasm 
and determination. Bob set his 
heart on the goal of obtaining a 
General class I icense, and stuck 
to hi s goal in spite of disap
pointments. Bob's story is told 
by his mother, and, mothers 
being the way they are, she 
shared the emotions of his fail
ures and successes. 

Tale Of A Beginner's First 
Construction Project 
Remember the first time you 
heated up your soldering iron 
and tried to build some radio 
gear? Chances are it didn' t work 
on the first try. Let's drop in on 
WB3BQO and his son, Jeff, as 
Jeff builds a field -strength 
meter. 

Is Your Station 
Lightning-Safe? 
You have a lot invested in your 
rad io equipment and your home. 
An apathetic attitude to one of 
nature's most powerful forces 
- lightning - can spell instant 
destruction. WA5SNZ explains 
how he learned respect for 
lightning str ikes and offers 
some advice - based on ex
perience. 

Cheapie Keyer 
There are several small trans
mitters available for the CW 
enthusiast, and many are inex
pensive. When it comes to the 
keyer to operate that transmit
ter, however, the dollars start to 
add up. WA0UZO decided that 
something needed to be done 
about this, so he did it. The re
sult is a respectable keyer that 
you can put together in an eve
ning or two. Try it - your QRP 
rig' ll like it. 

The Cover 
A traveling amateur can com
bine the thrill of seeing exotic 
parts of the world with the joy 
of meeting friends he's made 
over the air. If he gets a recipro
cal license, he can enjoy operat
ing from their country too; the 
story starts on page 22. Photo
graphs from the Harold M. Lam
bert Studios, Inc., and from H. 
Armstrong Roberts , both of 
Phi ladelphia. 

HAM RADIO HORIZONS Octo
be r, 1978, Volume 2, No . 10. 
Published monthly by Communi
cations Technology, Inc., Green
ville, New Hampshire 03048. One
year subsc ri ption rate, $10.00; 
three-year subscripti on rate, 
$24.00. Second-c lass postage 
paid at Greenvil le, New Hamp
shire 03048 and additional 
offices. 



This NEW MFJ Deluxe Keyer at 
$69.95 gives you more features per dollar 
than any other keyer available. 

--~~~~~~~~~~~~~~----, 
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W£1QHT TONE VOlUME 

MODEi. MF' .HI044 IC 

Based an the Curtis 8044 IC keyer-on-a-chip. 
the new MF J Deluxe Keyer gives you more fea
tures per dollar than any other keyer available. 

Sends Iambic, automatic, semi-automatic, man
ual. Use squeeze, single lever or straight key. 

Iambic squeeze key operation with dot and dash 
insertion lets you form characters with minimal 
wrist movement for comfortable, fatique-lree send
ing. 

Semi-automatic "bug" operation provides auto
matic dots and manual dashes. Use a manual 
straight key to safely key your transmitter or to 
improve your list. 

Dot and dash memories, sell-completing dots 
and dashes, jam-proof spacing and instant start 
for accurate and precise CW. 

Totally RF proof. No problems, whatever. 
Ultra·rellable solld·state keying. Keys virtually 

any transmitter: grid block, - 300V max., 1 O ma, 

max.: cathode and solid state transmitters + 300V 
max .. 100 ma, max. 

All controls are on the front panel: speed, 
weight. tone, volume, function switch. Smooth li
near speed control. 8 to 50 WPM. 

Weight control lets you adjust dot dash space 
ratio; makes your signal distinctive to penetrate 
thru heavy ORM for solid DX contacts. 

Tone control. Room filling volume. Built-in 
speaker. Ideal for classroom teaching. 

Function switch selects off, on, semi-automatic/ 
manual, tune. Tune keys xmtr for tuning. 

Completely portable. Take it anywhere. Operates 
up to a year on 4 C-cells. Miniature phone jack 
for external power (3 to 12 VDC). 

Beautiful Ten Tee enclosure. Eggshell white, 
walnut sides. Compact 6x2x6 inches. 

Three conductor quarter-inch phone jack for key, 
phono jacks for keying outputs. 

NOW WITH NEW CURTIS 8044 IC. 
DOT AND DASH MEMORIES AT NO 
INCREASE IN PRICE. 

Optional squeeze key. Dot and dash paddles 
have fully adjustable tension and spacing for the 
exact "feel" you like. Heavy base with non-slip 
rubber feet eliminates "walking''. $29.95 plus 
$2.00 for shipping and handling. Optional AC 
adapter $7 .95. 

Order from MFJ and try it - no obligation. If 
not delighted, return it within 30 days for a re
fund (less shipping). This keyer is unconditionally 
guaranteed for one year. 

To order, simply call us toll·free 800·647-1800 
and charge it on your VISA or Master Charge or 
mail us an order with a check or money order 
for $69.95 plus $2.00 shipping/handling for the 
MFJ-8044 keyer and/or $29.95 plus $2.00 ship
ping/handing for the squeeze key. 

Don't wait any longer to enjoy the pleasures 
of the new MFJ Deluxe Keyer. Order today. 

All these MFJ Econo Keyers use the New Curtis 8044 IC. 
Gives you dot-dash memories, weight control, instant start, self -completing, jam proof spacing, reliable 
solid state keying. Ultra compact: 2x3x4 inches. 

MFJ.404 8044 ECONO KE YER HAS BUil T-IN 
PADDLE, SIDETONE, SPEAKER, WEIGHT, TONE, 
VOLUME, SPEED CONTROLS, AND MORE. 

"'1 s54es 
.. •~. ..... ... ~~·o F '... af',_, .. 

- - e.."IN 
Sm,. enough to aNp In your hip poc~etl N 
O.ly MFJ on.rs you a keyer this size with this much versa· 

tmty at this p1ice. 
Pldele has adjustable contact travel. 

Rt• P•el: Speed control (8 to 50 WPM), 4 position switch 
for TUNE, OFF. ON, SIOETONE OFF. Phono jacks tor external 
key and keying outputs. 

Weith! c .. tnl gives distinctive signal for ORM penetratioo. 
Internal tone and volume controls. 

MFJ-402 8044 ECDNO KE YER HAS BUil T-IN 
PADDLE. WEIGHT CONTROL. 

la- 1p1111ttn with e•ternal squeeze ~ey. 
Rl!llallk solid stile keylnt: grid block, cathode. solid state 

transmitters ( - 300V, to ma. max. and + 300V, 100 ma. 
max.). Uses 9 volt battery. 

MFJ-400 8044 ECONO KEYER IS A RELIABLE, 
FULL FEATURE ECONOMY KEYER FOR USE WITH 
EXTERNAL KEY. 

."'.''. h17 : ··:: :: $ 3 9 9 5 
·& · ·a · 
·w : "w : , 11 ~o . , ' ·- ,. ' .;{ a.O/).\, 
MFJ eo.u ECONO l<.C"'F.R. 'f pr' ..... , ·- ..... , ' €:"" 

~'':""~1ton1, 1pe1kt~ wel~ht, tona, N 
volume, speed contllls. r- awltcb. 

ia.blc op111llon with squeeze key. Dot and dash memories. 
lntemal welgltt c .. trel lets you adjust dot-dash·space ratio tor 

a distinctive signal to penetrate ORM for solid DX contacts. Side
tooe and speaker. Internal tone coolrol . 

PIHi Colllllll: Speed (8 lo 50 WPMj, puli.to-tooe; Volt.me, 
oo·ott; 3 conductor, ''• Inch phone jacks tor keying output and 
key paddle iflput. Uses 9 volt battery. o,tttnll sqllttlt kly (see 
above), $29.95 plus $2.00 shipping/handing. 

Fororders Call toll-free 800-647•1800 
Order any product from MFJ and try it. H not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 
For technica l Information, order/ repai r s t atus, In Mississippi, outside contlnental USA, call 801·323·5889. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On [Zj • 
MFJ ENTERPRISES, INC. ~l~Sl~~l~P~9:TATE, MISSl=I 39762 



10-15-20 METERS 

ATV-3 Cushcrall's ATV-3 mull1band 
ver11cal provides low VSWR opera11on tor 
bolh SSS and CW on 10. 15. and 20 meters 
Matc hed 10 50 ohms. bu1fl -1n connec1or 
mates w1lh standard PL-259 Sta inless-steel 
hardware i s used tor all electncal c onnections 
The ATV-3 is a compac t t 66 inches ( 4 2 
me1ers) lall Ra1ed al 2000 waits PEP. 
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HF VERTICALS 
BY CUSHCRAFT 

Cushcraft s new mull1band vertical antenna systems have been op11m1zed 
tor wide operating bandwidth and ;:irov1de the low angle ol rad iation 

which is essential lor long -haul OX communications on the h1gh
lrequency ama1eur bands The high 0 traps whic h were designed 

especially for lhese vertica ls use large diameter enamelled copper 

10-15-20-40 
wire and solid-aluminum air-dielectric capac itors. the trap forms 

METERS are manufac tured from filament-wound fiberglass for minimum 
.. •••••••••••••.. dielec tric loss and high struc tural strength High strenglh 

• 

ATV-4 Tl1e Cusl1crafl ,\TV-4 lour-band 
vertical an1cnna ha s been op111111zcd lor wide 
operating bandwidth on 10 t 5. 20. and 40 
meters SWR is less lhan 2· 1 over the CW 
ancf SSB segments of 10. 15. ancf 20 The 
2 1 SWR bandwidth 0 11 40 met <~ rs 1s 
approxu nalely 2•10 kHz: rnay be quic kly and 
easily ad1us1ed to favor ;my parl a l the band 
Coaxial f1t1ing lakes 50-ohrn 1ransm1ss1on line 
w1lh PL-259 conneclor Overa ll l1e1ghl. 233 
inches (5 9 meters) Ra led at 2000 watls PEP 

ATV·3/ATV-4/ATV-5 10 METERS 

v / 
/ / ./ 

6063- T832 aluminum tubing with 0 058" (1 5 mm) walls is 
used for the vertical radialor The massive 2 inch 

(50 mm) OD double -walled base section and heavy-duty 
phenolic base insulator ensure long life and durabili ty For 

maximum performance with limited space. choose a 
Cushcrafl mull1band vertica l: all models may be roof or 

ground mounted on a 11;." - 1118" (32 · 48 mm) mast 

10-15-20-40-80 METERS 

ATV-5 The ATV-5 l rapped verllca l 
antenna system has been engineered for 
five -band operation on 80 lhrough t 0 

" I / / 

" I\. v ~ v / 
!'.. '\ x / / 

~· -~ ···-1
-0 28 0 28 2 28 4 286 28 8 290 292 29 4 296 298 

meters The h igh Q traps are ca refully 
opt1m1zed for wide operating bandw1dlh 2:t 
SWR bandwidth with 50 -ohm teedli ne 1s t 
MHz on 10 meters: more than 500 kHz on 15 
and 20 meters: 160 kHz on 40 meters: and 
75 kHz on 80 meters Instructions are 
provided for ad1usting resonance to your 
preferred part of the band. CW or SSS. Bu11t
in coaxial connector takes PL-259. Nominal 
height. 293 inches (7 4 meters) Rated at 
2000 waits PEP on all bands 

CORPORATION 

THE ANTENNA COMPANY 
IN STOCK WITH DEALERS WORLDWIDE 
P.O. BOX 4680. MANCHESTER. NH 03108 
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Our society is a very mobile one, and when it comes to traveling long distances, most of us 
fly with one of the commercial airlines. It's only natural for the vhf-fm operator, with his 
portable fm rig, to question the possibility of using his equipment on commercial flights. 

It is popularly believed that all you have to do is obtain the captain's permission to 
operate; surely your litle two-watt fm rig is not going to cause any interference with the high
powered radio equipment used on board the aircraft. However, this is not the case -
according to the Federal Air Regulations, approval must be obtained from the air carrier 
(airline) and not the pilot in command. However, once approved by the air carrier, the 
permission of the captain in command must also be obtained to operate equipment aboard a 
part icular flight. 

Shortly after World War II, portable Japanese fm broadcast receivers appeared on the 
market, and passengers started using them aboard commercial flights. At the same time, 
aircraft navigation radios started doing funny things, and it didn' t take long to determine that 
the interference was being caused by rt radiation from the portable fm receivers. The aircraft 
radios literally went wild, and at least two aircraft accidents have been attributed to 
interference of this type. 

When it was determined that this interference was present, the FAA promulgated new 
regulations, paragraph 91.19 of the Federal Air Regulations. This paragraph states that no 
electronic device may be operated aboard a commercial airliner except heart pacemakers, 
voice recorders, hearing aids, calculators, electric shavers and electric watches, unless the 
device has been approved by the air carrier or operator. The regulation further states that the 
captain of the aircraft does not have the authority to authorize such operation . 

Consider, for a moment, what might happen if such operation were allowed. Suppose you 
have been operating all across the country, and your plane is about to land. A passenger 
with a briefcase telephone sitting across from you has been watching you operate. About 10 
minutes before landing, he decides to call his wife. Unfortunately, his radio telephone 
transmits right in the middle of the glide slope spectrum. As soon as his transmitter is 
keyed, the glide slope indicator cross pointer goes up or down, and the autopilot follows it. 
That could be disastrous. 

As an airliner flies across the country, the pilot changes frequency every 5 minutes or so. 
If several tm operators are on the same flight, only one can talk at a time, so some may 
decide to switch to other frequencies. When you start to figure out all of the i-f and carrier 
frequencies of the aircraft radios, plus the amateur gear, plus all the possible mixing 
products, you can appreciate the magnitude of the problem. 

A few years ago a well known vhf-fm operator prevailed upon an airline to test his 
Motorola HT in one of their aircraft so he could operate during a flight he planned to take. 
After months of correspondence and personal meetings with airline communications people 
(many of whom are amateurs), the airline agreed to run the necessary tests. On the 
appointed day the aircraft was removed from the line operation and the test began) it took 
three hours and four men to complete. The HT caused no interference, and the amateur 
received a letter authorizing the operation of that HT on that particular trip in only that type 
of aircraft. It's easy to understand why the airlines, who are trying to cut costs, are not 
enthusiastic about testing an individual's vhf-fm equipment. 

Many fm operators continue to ask the captain's permission to operate, and he may give 
it, not realizing the position he is putting himself in; he could have his license suspended or 
he could be fined. Don't put him in that position, and don't subject yourself and other 
passengers to a situation which could be hazardous to all on board. 

Remember, you may not cause any interference during the trip, but the ILS glide slope 
receiver is used only during the last few minutes of flight, and interference to these units 
may not be noticed until it's too late! 

6 i::1:J October 1978 

Jim Fisk, W1HR 
editor-in-chief 



PORTABLE/MOBILE 
• 15 channels (12 on dial/3 priority) 

• Fully collapsible antenna or 
"rubber duck" 

• Compatible mount for mobile 
operation 

• Dual power (3 watts high/400mw low) 

• External power and antenna easily 
accessible for mobile operation 

• Lighted dial and meter 

• Double-size, long-lasting internal 
batteries with optional Ni-Cd pack 
and charger available 

ICOM' s IC-215 is the FM radio that puts good times on the go. Now an outstand
ing mobile mount and quick-change features for external power, speaker and anten
na conversions make moving from base, to vehicle, to hill top fast and easy: and 
the IC-215 portable/mobile provides continuous contact for even the busiest 
FM enthusiast. 

The IC-215's three narrow filters provide quality not usually 
found in portable VHF equipment. With 15 channel capacity and 
an MOS FET RF amp with 5 tuned circuits in the front end, the 
IC-215 gives optimum FM portable performance. 

You'll be carrying quality, performance and versatility with your 
IC-215 FM portable/mobile. 
Spedficait!ons: :::: Frequency Range: 146- 148 MHz S Voltage: 13.8 VDC negative ground 0 Size: 183mm{h) x 6 l mm(w} x 162mm(d) 
["°: Weight: 1.9 kg 0 Number of Channels: 15 tota l. 12 on main switch. 3 priority 0 rowe,.Output: 3.0 Wor0.5 W n Microphone 
lmpedance: 600 ohms U Spurious Level: lower than - 60 dB [ 1 Receiver Sensitivity; 4 dB below l UV or lower ' ·1 Spurious Response: 
60 dB or better 

All ICOM radios s ignlflcantJy exceed FCC speclftcatlons llmltlng §purlous emissions. 

Hf/VHF/UHF AMATEUR AND MARINE COMMUNICATION EOUIPMENT DISTRIBUTED BY 

ICOM WEST, INC. 
Suite 3 

ICOM EAST, INC. 
Suite 307 

This new mobile m ount 11 
now ilValle.ble for your IC· 
215. fast insertion and re· 
moval Is a snap, 11nd the 
mount Is colh•P• •ble when 
not In u se. 

ICOM CANADA 

C• •llICOMI 13256 Northrup Way 
Bellevue. Wash. 96005 
(206) 747·9020 

3331 Towerwood Drive 
Dallas. Texas 75234 
(214) 620· 2760 

7067 Victoria Drive 
Vancouver B.C. V5P 3Y9 
Canada 
(604) 321-1633 

More details? Ad Check page 94. October1978 llNIJ 7 



FOCUS & COMMENT 

There's an opportunity knocking at your shack door, and, if you'll answer it you'll do 
some friends, Amateur Radio, and yourself a favor. 

The opportunity arises from the obsolescence of the 23-channel CB rigs which have 
been in use by the millions for several years. As of the 22nd of November, non-type 
accepted CB rigs cannot be used. Since 23-channel sets were never type-accepted, this, 
in effect, puts them off the air. In order to remain legal, CB operators will have to use 
type-accepted 40-channel sets. But, you say, that 's a CB problem, what does it have to 
do with me? 

Well, think about it a moment. Suppose that you tell some CBers you know about a 
type of operation where there is an infinite number of channels, where they can change 
their band of operation to suit the season, to talk to different parts of the world, or to 
avoid " skip" interference when they want to just talk around town. Or, how about a 
wide variety of equipment which will not be obsolete for many, many years, and which 
can operate at power levels from a few watts to thousands of watts. 

I'm talking about getting them to upgrade to the Amateur Radio service, of course; as 
long as they'll have to get new (40 channel) rigs, why stop there? Go for thousands of 
channels for just a bit more money. If you think about dollars-per-channel, it's the only 
way to go. 

If you think you 'll meet some resistance from the guy who sells CB equipment, sell 
him on the idea of handling Amateur Radio gear as well. That way he can' t lose, no 
matter what the customer decides. 

There's another good reason for answering opportunity at this time - the vacationers 
are back from their summer trips, and many schools and radio clubs will be starting 
their code and theory classes for the fall. Get your prospective new amateur into the 
class without delay, and prove to him how helpful everyone is. Give him a demonstra· 
tion of real communications through a club station, your station, or that of a friend. 
Hurry, before opportunity decides no one is home! 

Okay, you've helped a friend step into a better world of communications, you've 
added to the ranks of Amateur Radio - which will help our position at the World 
Admini strat ive Radio Conference, so how about something for you? 

Well, there's an old saying that certainly answers that , something like " no one stands 
so tall as when he stoops to help another." So, go ahead, answer the door 
(knock knock). 

8 [Ifill October 1978 

Thomas McMullen, W1SL 
Managing Editor 



Triple Bonus Deal 
on Kenwood TS-820S 

Bob Ferrero, W6RJ /K6AHV, 
Jim Rafferty, N6RJ other well known 

hams give you courteous, personalized service. The deal: 
1)-Send US 1098.00 (in the form of check, M/O, 

BankAmericard, VISA, Master Charge). 

Kenwood 
TS-5205 
transceiver 
plus 

2)-We'll ship you immediately, 
a beautiful, brand-spanking-new, 

KENWOOD TS-820S TRANSCEIVER 
your 
choice of: 

3)-Plus a De luxe Remote VFO 
(for TS-8208) Reg. 149.00 Or ••. 

1)-Hustler 4BTV antenna 
(Reg. 99.95) or • •• 

2)-Hy-Gain 18AVT antenna 
(Reg. 97.00) or ... 

3)-Dentron Jr. Tuner (Reg. 79.00) or 
4)-79.00 gift certificate 

4)-120.00 merchandise 
of your choice or ... 

5)-A 120.00 gift 
certificate 
Redeemable at any time ... 
tomorrow . .. next year. Special 739.00 ~ 

PLUS prepaid shipment of all items 

~A~~~ISTER™ PrepJ\~·:~~~-'b 
Reg. 349.95 / 

249.00 33.95 

Kenwood TR-7400 
Transceiver PLUS 

HAM Ill 

129.95 

., ' 
~ 

Astron 12A, 
12VDC/115VAC 
supply (Reg. 59.95) 

399.00 
prepaid (UPS Brown) 

OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM) MAIL ORDER, phone, write 

ANAHEIM, CA. 92801 
2620 W La Palma Dept. H 
(714) 761-3033, (213) 860-2040 
1 mile east Knotts Berry Farm 

BURLINGAME, CA. 94010 
999 Howard Avenue Dept. H 
(415) 342-5757 
5 miles south on 101 lrom S. F. Airport. 

SAN DIEGO, CA. 92123 
5375 Kearny Villa Road Dept.H 

(714) 560-4900 
Highway 163 & Clairemont Mesa Blvd 

VAN NUYS, CA. 91401 
13754 Victory Blvd. Dept. H 
(213) 988-2212 
Dealer inquiries inv ited. 

l•I •ATLAS • BIRD•• COE • COLLINS • CUSHCRAFT • CURTIS • DENTRON • DRAKE 
" · • ' · • EIMAC • HUSTLER • HY-GAIN • ICOM • KENWOOD • KLM • MOSLEY • SWAN • TEMPO 

• TEN-TEC • TAI-EX • YAESU o more 

Prlcesfspecs subject tc.. change without notice. Calif. res idents add sales tax. 

More details? Ad Check page 94. 

U.P.S. Brown 
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.. . "As far as performance, 
the opera tion of the new 
System One is expressed 
by my increased success 
amoiig the ruthless 
20 meter pile-ups" 

.. • RICK-WB9ZAH 
FT. WAYNE, IN. 

20-15-10 IVIETER TRIBANDER 

"One tl;ing is for mi'e. If you can't 
hear the DX you, can't work it. With 

my new System One by Wil~on, that. 
problem is all but eliminated. I can 

, "hear a lot of station~ thaf others 
seem not to hear. Sure' helps with.t.he DX" 

' •• • e'oN:...WB4GWA 
HERMITAGE, TN. 

"After using the System One to contact DX 
stations through ou t the world, I am convinced that 

' it would tak e a much larger 
antenna to make any sig
nificant difference at 
either end. A frequent 
comment from 
European stations 
on 15 met ers was, 
'You are the only 
West Coast Station 
coming through '. 

On 10 m eters 
I work ed all 
continents in 

less than 3 hours. " 
•.• AL-K71CW 

LAS VEGAS, NV. 

, "The .System One is providing 
goor.liresults .. . it takes the waiting 

- out ofa,pile-up. . .. LES-N1BH 
NARRAGANSETT, R.I. 

• • • THE ACCEPTED INDUSTRY STANDARD~. 
4 

From the seasoned professional operator to the novice ... all agree that the System One™ outperforms anythii:m 
available ... the ultimate Tribander! Real monoband performance with 4 full elements on 20 and a separate 10 meter reflec
tor, all on a 26' boom. 

You can obtain more information on the System One™and Wilson's other antenna, radio, tower and rotor products by 
contacting your nearest amateur dealer. 

Consumer Products Division 

Wilson Electronics 
Corp. 

4288 S. Polaris IP. 0-, Box 19000/ Las Vegas, Nevada 89119 / (702) 739-193~ I TELEX 684~522_ 



NEWSL/N_E ____ _ 
A SIGNIFICANT ANTENNA BATTLE appears to have been won in Farmington, Michigan, a Detroit 

suburb. Despite strong objections from home owners, the Farmington Heights Planning Com
mission has come out in favor of tripling the permitted height of radio towers from the 
present 25 to 75 feet. In a new ordinance sent to the city council, the planning commis
sion proposed increasing the maximum to 75 feet, but with the proviso that the tower height 
could be no more than half the width of the lot . 

Pressure By Area Amateurs, who argued that a 25-foot-high antenna is ineffective. was 
a prime factor in the victory. Opponents argued that relaxing the height limit would in
crease radio and TV interference, lower property values, and create eyesores. The restric
tion is still tough, requiring a 150-foot-wide lot to go the full 75 feet, and limiting an 
Amateur with a 90-foot lot, for example, to 45 feet. Nonetheless, it is a significant 
victory in an area where the Amateur fraternity has recently been suffering defeats. 

In California, N6QQ's Case has still not been settled. The scheduled July 20 hearing 
was postponed due to the illness of one of the attorneys. The case is considered a crucial 
one by the lawyers on both sides of the issue, as the ordinance N6QQ is being prosecuted 
under is a "model" ordinance drafted by a legal firm that represents a number of Califor
nia communities. 

AMATEUR "EMISSIONS DOCKET" - 20777 - was considered by the FCC Commissioners August 8, 
with a Notice of Inquiry and a further Notice of Proposed Rule Making the result. Noting 
the Amateurs' rejection of signal bandwidth as a subband determinant, the Connnissioners 
tossed the ball back to the Amateurs by asking us to tell them just what "technical 
standards" we want for Amateur emissions in response to the new Notice of Inquiry. 

No Extended Comment Period is expected for the Notice, though specific Collllllent and Re
ply Comment dates had not been determined by press time. However, the expected timetable 
is such that there wil l be ample time f or them to be printed in the various Amateur maga 
zines wel l before the deadline . 

CB RULES VIOLATORS and "HF" outlaws are losing not only their CB licenses but also their 
righ t to upgrade to an Amateur license. Recent FCC releases have detailed a number of such 
cases in which an otherwise qualified applicant for an Amateur license was rejected because 
of a past history of FCC rules violations, plus several cases in which the licenses of Ama
teurs were revoked for operating on the "HF" frequencies just below 28 MHz. 

Instructors Of Amateur Radio training courses would do well to warn their students of 
the risks that illegal opera t i ng poses to their future Amateur licenses. 

SATELLITE TO SATELLITE RELAYED signals have been reported by WA3ZHW, who heard OSCAR 7 ' s 
Mode B telemetry coming through OSCAR 8 on Mode A July 18 on 29512. Since OSCARs 7 and 8 
approach each other far more often than 6 and 7 did, users will have opportunities for more 
satellite-satellite r e l ayed contacts. Note that even though equatorial cross ing points may 
be f ar separated, the two sat ellites still approach each other at the northern point of 
their orbits when the crossin9 times are close. · 

OSCAR 8's Delta Launch Veh1ciers-first stage was mistaken for OSCAR 8 by the tracking 
radar, leaving OSCAR 8 unnoticed above and behind the rest of the launch payload and ac 
counting for the error in i ts orbital data. At present OSCAR 8 is about 1700 km behind 
its "imposter." Updated correction data for the OSCAR 8 orbital predictions will be pro
vided periodical l y, rather than by attempting to prepare a predictions booklet this year. 

CYPRUS TO RHODESIA 2-METER contact was achieved April 10 by ZE2JV and 5B4WR and has 
since been repeated a number of times. ZE2JV ' s 144 . 118-MHz beacon is being heard frequent 
ly in Greece as well as Cyprus, and ZS6LN has been hearing the 5B4CY beacon on 144.139 MHz. 

Ar.othe r Florida To Puerto Rico 2-meter opening occurred July 22, when W4GFG worked 
KP4EOR for about 45 minutes with signals peaking about 150 north of the great circle path. 

CF AND CY PREFIXES have been author ized for VE and VO stations respecti vely who are 
present or past members of the Canadian armed services, and for Canadian Forces Amateur 
Radio club stations, to cel ebrate the 10th anniversary of the Canadi an Communications and 
Electronics Branch and 75 years of Canadian military connnunications. The special prefixes 
may be used until December 31. 

NEWEST DXCC COUNTRY I S 4UlUN, the United Nations building in New York. Any contact 
after February 4, 1978, when 4UlUN first went on the air, counts but cards will not be 
accepted for credit until November 1. 

THE QUEEN MARY SHOULD SOON BE BACK on the air waves thanks to K60SC and the Associated 
Radio Amateurs of Long Beach. Nate had long ago suggested to the Long Beach official s 
responsible for the permanently docked liner that its radio room be equipped and operated 
a s an Amateur station by the ARALB, and the City of Long Beach has finally agreed. 

IT31 11 October 1978 I.LIU.I 



Part 2 

BY KARL T. THURBER, JR., W8FX 

Equipment placement and wiring tips for 
improved efficiency and operator comfort 

12 m October 1978 

Regardless of where you locate 
your shack, it should be 
designed for operating 
convenience, comfort, and 
safety. The receiver, transmitter 
(or transceiver), and the 
accessories are nothing more 
than so many pieces of 
unrelated electronic gear if 
they're not arranged logically 
with a " systems approach" in 
mind. A station with equipment 
improperly located and 
interconnected is difficult to 
operate and can result in 
excessive operating fatigue. It 
can make hamming a bore 
rather than the pleasure it 
should be. The following ideas 
will help you decide on your 
station layout. You can change 
them to fit your own 
requirements and space. 

First off, the room or area of 
the house you select should be 
well ventilated, heated, and if 
possible, air-conditioned. It 
should be fairly soundproof so 
you won't disturb others and so 
that extraneous noise doesn't 
interfere with your transmis
sions. Wherever located, the 
ham shack should be in a 
permanent place, and you 
shouldn't have to clean up and 
remove your gear after each 
operating session. Grandma's 
kitchen table is definitely out! 



You might want to separate 
your equipment by installing 
vhf gear (such as a 2-meter f m 
transceiver) in a location more 
convenient to family activities. 
This location might be in the 
family room or living room, 
since this type of operation is 
casual and more resembles 
ordinary conversation than 
does regular hamming. You 
might find the vhf gear to be 
more acceptable to the other 
members of the family. In any 
case, even if your vhf gear is 
located in the same room as 
the hf station, you might want 
to segregate it completely as a 
separate station, with its own 
console. 

Room layout 

Personal preferences, likes, 
and dislikes will dictate your 
operating-room layout. Those 
who have studied space 
planning know that one of the 
basic premises is the place
ment of the entrance door -
all else depends on its location 
and that of the window or 
windows. These factors dictate 
the available wall space you 
can use for the main operating 
console, auxiliary tables or 
racks, bookcases, and 
worktables. The more usable 
wal I space you have, the better 
off you are. In any case, first 
sketch out the room and locate 
the main console, then work in 
auxiliary tables and any floor
mounted equipment you will 
have to reach or have access 
to. (Don't forget storage space 
for spare parts). Consider the 
location of the door and 
windows, feedline entry point, 
availability of power outlets, 
and location of telephone 
jacks. Finally, locate furnish
ings such as an easy chair, 
couch or cot , portable refriger
ator, and floor lamps. 

Operating consoles and desks 

Your operating surface 
should be as large as possible 
to allow room for the trans
mitter or transceiver, receivers, 
vfos, speakers, microphone, 
key or bug, calibrators, and 

other accessories you're sure 
to acquire eventually. 

Many hams start out with a 
full-sized wooden door 
supported by a metal desk
height filing cabinet at each 
end. This makes an excellent, 
low-cost starter console. The 
door is usually hollow, how
ever, so it must be supported 
by a vertical brace such as a 2 
x 4 piece of wood if it's to hold 
any great weight. 

Other possibilities are the 
large, collapsible Masonite-top 
tables such as used by school 
and church cafeterias. 
Oversized executive desks 
provide a basis for some of the 
best consoles; they have a lot 
of surface for your gear. These 
desks have plenty of drawer 
space for accessories (logs, 
QSLs, message blanks, call-

books). Unfortunately these 
desks are usually quite 
expensive and are out of reach 
of most beginners. Neverthe
less, they can sometimes be 
obtained from office-supply 
companies as model closeouts, 
or If slightly damaged, for a 
fraction of their usually steep 
list price. 

Whatever console you 
choose, you may want to use a 
large piece of plate glass over 
the table top to allow visual 
aids (operating abbreviations, 
country lists, and beam 
headings) to be installed 
permanently under the glass 
surface. 

One re(ldy-made approach to 
the operating console problem 
is offered by several 
manufacturers who produce 
communications consoles. I 

Radio desk manufactured by S·F Amateur Services, 4384 Keystone Avenue, Culver 
City, California 90230. It's a good organizer for your ham equipment and f its anywhere 
in your home. Assembly is required, but all hardware and instructions are provided. It's 
98 x 75 x 125 cm (39 x 30 x 50 inches) width, depth, and height. 
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room and a wide-enough top 
surface, but they make a good 
spot to park your accessories. 

Operating convenience 
Looking for a moment at the 

desk-top Itself, the location of 
the receiver or transceiver is 
probably the most important 
factor. It should be positioned 
for tuning convenience 
(depending on whether you're 
right or left-handed), and the 
rest of the equipment should 

A partial view of the author's station showing equipment arrangement. When stacking 
pieces of equipment on top of each other, consider off-on duty cycle. If equipment 
runs continuously, make sure sufficient air space is available between the stacked 
pieces to provide ventilation. 

be grouped around it. It's often 
helpful to tilt the front of the 
receiver or transceiver slightly 
upward to make it easier to see 
and use. When arranging 
accessories around the receiver 
or transceiver, bear in mind 
that the most important station 
controls are the tuning dials 
and the transmit-receive (T/R} or 
push-to-talk (PTT) switches. The 
location of other station equip· 
ment, relative to the receiver or 
transceiver, is determined by 
how frequently you use the 
item and by how far you must 
run interconnections. 

know of two such consoles, 
which allow an entire medium
sized station to be contained in 
one unit. One is the Telco 
unit, • which somewhat 
resembles a large stereo 
entertainment center and has a 
self-contained area for all 
operating equipment, while 
doubling as an attractive piece 
of furniture. The unit measures 
11 O x 50 x 113 cm ( 44 x 20 x 45 
inches) and has sliding doors 
and a front-disappearing tilt 
panel, which allows all 
equipment to be concealed and 
secured when not in use. It 
sells for about $140 directly 
from the manufacturer. 

A similar unit, known as a 
"Radio Desk," is a double· 
decker desk with two main 
equipment tiers; the bottom tier 
is tilted back for good visibility. 
A continuous cubbyhole 
underneath the main desk 
surface allows for storage of 
logs, callbooks, pencils, and 
small accessories. It measures 
991 x 762 x 1270 mm (39 x 30 x 
50 inches) and comes in either 
teak or walnut finish, or 
unfinished in clear birch 

*Telco Communications Products, 44 
Seacliff Avenue, Glen Cove, New York 
11542. 
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veneer. The desk costs 
about $130. 

There are other possibilities, 
too, such as modular home 
entertainment-center consoles. 
While these are made primarily 
for component stereo systems, 
they can be adapted for radio 
use and may be attractive to 
the space-limited apartment 
dweller. The main problem with 
these units is the lack of leg 

COAX TO ANTENNA 

0 

For example, you don't want 
to run r1 cabling all around the 
shack to get from antenna 
coupler to swr bridge to 
transceiver. 

Accessories should be 
located near the equipment 

A C l'OWCR SOC/HCC 

ISW!TCllCO ANO FUSCO} 

Fig. 1. Suggested beginner's station layout. A hollow wooden door mounted on two 
double filing cabinets makes a good operating desk with room to spare. The top should 
be 70 - 75 cm (28 - 30 inches) high. Normally you'll find it convenient to place major 
equipment items about 40 cm (16 inches) from the front of the table. The arrangement 
above is for right-handed persons; if you're left-handed you might want to transpose 
the layout so the receiver is on the left-hand side of the table. 



with which they're to be used. 
A rotary beam antenna control, 
for example, should be located 
close to the antenna coupler; a 
speech compressor near the 
transmitter; and the swr bridge, 
dummy antenna load or 
wattmeter so that they're easily 
visible when transmitting. An 
extension telephone and phone 
patch, if desirable, should be 
located so that you don't have 
to leave the operating position 
to make a patch or answer the 
phone. 

Peripheral equipment 

Generally speaking, only the 
major station equipment should 
be arranged on the table or 
desk. Other equipment, such as 
test gear and mi nor acces
sories, should be located 
separately on its own table or 
work bench if possible -
portable microwave-oven carts 
are excel lent for test 
equipment! 

Layout for a workbench for making quick fixes to your equipment. It contains the mini
mum of test equipment and provides plenty of space for working. Lighting is impor· 
tant; note the fluorescent fixture and the high-intensity lamp. 

The main operating console 
shouldn't be used for construc
tion projects, otherwise you 
may find you're kept from 
operating by the latest kit 
that's strung out all over your 
equipment, which may be 
damaged by drilling and 
soldering. 

GRO<JNO 
POWE:R 

CONTROL 

Ba< 

COAX 

SWITCH 

ANTENNA 
COUP!.ER 

0 

0 

0 

TO 
ANTENNAS 

VHF 
TRANSCEIVER 

LINEAR 
AftlPL/FIEFf 

The microphone is usually 
located directly in front of the 
operator so that the transmitter 
audio gain doesn't have to be 
run up so high that you sound 
like Donald Duck in a barrel. 
This location will also position 
the microphone correctly for 
push-to-talk (PTT) operation. 
Some hams use a foot-switch 
connected to the transmit
receive (T/R) circuit rather than 

G 
XTAL 

CALJBRATOR 

AUXIUAR'I' 
SPEAKER VFO 

0 

AC POWER SCl.JRCE 
220V 

110 v 

RECEIVER 

0 

0 

0 

Fig. 2. Typical advanced station layout. If you're involved in specialized areas such as 
RTTY or SSTV, you might want an extra table or two arranged at right angles to the 
main console to accommodate all your gear. If your workshop is located elsewhere in 
your home, it's a good idea to have a small table available for fast repair work you may 
have to undertake. 

a PTI switch. This allows 
mounting the microphone on a 
flexible gooseneck fastened 
behind the equipment and 
keeps the microphone base 
from using space on the 
console. The hand-held 
microphone furnished with 
most transceivers is best 
suited for mobile work and 
should be replaced with a 
desk unit. 

The hand key or keyer paddle 
should be heavily weighted or 
fastened to the table top. The 
key should be aligned so that it 
is far enough back from the 
table front to allow your elbow 
to rest on the table edge. A 
single combination keyer 
paddle and straight key, such 
as made by Ham-Key and 
Brown Brothers, is very 
convenient. 

Operating platform 

As you acquire more gear 
you'll likely find that the desk
top becomes quite cluttered so 
that there just isn't any room 
left in which to maneuver, and 
gear becomes stacked 
inconveniently, one on top of 
the other. An operating 
platform is a good way to 
reduce clutter, the idea being 
to lift the main pieces of 
equipment a few inches above 
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Fig. 3. An operating platform allows you 
to add equipment to your station without 
ta ki ng up additi ona l valuable table 
space. The platform helps reduce clutter 
by li f ting the main equipment items 
above the table top. This allows space 
below the equipment for stationary and 
small accessories. Dimension A should 
be large enough to accommodate the 
material you wish to place under the 
raised platform. Dimension B can be 
anything you like and can be the full 
width of the desk or console. The front 
of t he platform can be made slight ly 
lower than the rear, which wil l tilt the 
transmitter and receiver so you can read 
dials and meters more easi ly. 

the tabletop. This allows some 
space beneath the gear for 
smaller accessories. The 
construction is easy, but you' ll 
have to design the platform to 
meet your needs. You can use 
1/2 or 3/4-inch plywood for the 
platform and vertical supports. 
You 'll need at least one center 
support in addition to the two 
end pieces. These can be 
attached to the platform 
surface with wood screws and 
angle brackets for rigidity. It's a 
good idea to cut the end 
supports so that they protrude 
50 or 100 mm (2 to 4 in) beyond 
the rear of the platform. This 
will prevent the platform from 
being jammed up against a wall 
behind your console. It also 
allows some space between 
your equipment and the wall to 
route cables and al low easy 
access to the back of your 
equipment. If you like, you can 
permanently mount small 
accessories under the platform 
or to the vertical supports 
using angle brackets or wood 
screws. Fig. 1 and 2 illustrate 
some representative station 
arrangements. Fig. 3 shows an 
operating platform that can be 
used to increase your effective 
table space. 

Many ham stations look great 
when viewed casually. But take 
a look behind the equipment. 
Often you' ll find cables, wires, 
and who knows what in a rat's 
nest of confusion - all thrown 
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hastily together just to get the 
station on the air. The 
dedicated ham takes pride in 
his station, not only in first
glance appearance but in what 
connects it together. A little 
care in planning your station 
wiring will enhance operating 
efficiency, safety, and 
appearance. These tips will 
help you in planning your 
station wiring before you start 
putting it together. 

Preplanning 

Before you start to arrange 
your equipment, give some 
thought to planning your 
station wiring. Make some 
diagrams on how you intend to 
run cables and electrical wiring 
between your service outlets 
and your equipment. This 
preplanning will help when you 
decide to rebuild or add 
equipment; you' ll save time and 
won 't have to try to remember 
the original wiring layout. 
Wiring for even a simple 
station can become complex if 
you add a few accessories, a 
second or third antenna, an 
additional receiver, or whatever. 

Keeping track of your station 
wiring will help if you have to 
move and will save time and 
effort when you reinstall your 
equipment. 

Identify the termination of 
each cable and wire as you 
install it. You can do this with a 
Oymo Label , or you can use 
colored tape and keep a list of 
connections. Another hint: if 
you plan on doing a lot of 
experimentation with different 
types of gear, think about using 
barrier strips (insulated 
terminal blocks with machine
screw fasteners) mounted on 
the back of your desk or table . 
You can run all accessory 
cabling through the barrier 
strips for ease in exchanging 
equipment. Be sure to use new 
cable. Don 't use surplus wires 
and cables; use only new 
materials for this essential part 
of your station. 

Grouping equipment and 
cables 

If you plan your layout so 
that related equipment Is 

located close together, it's 
simple to keep your wiring 
short. For the sake of 
appearance, safety, and 
efficient performance 
interconnecting cables should 
be grouped according to 
function . They should be laced 
or bound together with plast ic 
cable ties. 

Although cables may be 
bypassed and shielded, simply 
running them all together is not 
a good idea. Why? Because 
doing so may introduce hum in 
low-level audio lines or rf in the 
power lines. Keep the groups 
apart. Coax cable should be 
separated from other cables 
and ac lines. Open-wire or TV 
twin lead must be run 
separately from all other cables 
and routed through standoff 
insulators, both indoors 
and out. 

Power wiring 

If it's available, and 
especially if you're running a 
high-power linear amplifier, you 
should have 220-volt primary 
power in the shack. One way to 
get it is to " piggyback" onto 
220-volt appliance wiring if your 
shack is located, say, in the 
basement. Another way is to 
run a separate 220-volt line 
directly to your shack and/or 
workshop, terminating it in a 
separate switch-box and/or 
circuit-breaker panel. Be sure 
you know which are the 220-
volt outlets! This is not 

POWER 
COMPANY 
FACILITIES 

I RESIDENTIAL 
I f'J.CILITIES ,.~~E'S 

r~:::::::.o;R_ l "ff£/ CIRCUIT ~AKC~RS } 

I 120YAC 

I IZOVAC 

1
scRVICC 

I OROP 

Gli!](.IYO I GROINJ 

I 

220 VAC 

Fig. 4. Simplified schematic of a typical 
220-Vac power Installation for homes. 
Note that on the home side of the sys· 
tern one of the three power conductors 
is grounded, usually at the service en· 
trance. The remaining three conductors 
carry 120 Vac to ground (center conduc
tor), or a total of 240 volts. Branch cir· 
cults for 120-volt service are connected 
through the fusebox or circuit breakers 
to either one of the two 120-volt conduc
tors to ground. 



normally a problem in newer 
homes, as the 220-volt lines all 
use oversize 3-wire outlets and 
are easy to identify. Some older 
homes, however, use ordinary 
outlet boxes for the 220-volt 
service. In any event, be sure to 
use wires that will handle more 
than the maximum current you 
intend to use. 

The low- and medium-power 
station usually can get by 
without 220-volt service, but if 
you're running a good deal of 
power or have a lot of auxiliary 
equipment, consider installing 
a 220-volt line - not only in 
the interest of safety, but for 
better voltage regulation and 
less "light blinking" when you 
depress that key at 1 kW input! 
Even if you don't need 220 
volts in the shack, run a 
separate 110-volt ac line to the 
console so you don't end up 
with many ac cables, all vying 
for a few available wall outlets. 

Preferably, all equipment 
should be connected to this ac 
line and should be controlled 
by a single, fused switch 
(hence the term "pulling the 
big switch"). Accessories that 
need power at all times, such 
as clocks and memory keyers, 
should be connected 
separately to wal I outlets or 
ahead of the main switch. If 
you run your own power lines, 
whether 110 or 220 volts, be 
sure you know what you're 
doing and that you comply with 
local electrical codes. 
Alternatively, you can have the 
work done by a professional 
electrician. A simplified 
diagram of a typical home
power service is shown in 
Fig. 4. 

Fusing 
One other point on wiring: A 

hazard in every station is the 
possibility of fire through 
component failure. If a failure 
is complete, the main house 
fuses or circuit breakers will 
normally go but possibly not 
soon enough to prevent a fire 
from starting or for damage to 
result to your equipment. 
Separate circuit breakers in 
your station will help prevent 
these possibilities from 

The United Nations amateur radio station, K2UN, features a highly functional equip· 
ment arrangement. Completely furnished by Yaesu Electronics, the console Includes 
dual high·frequency transceivers and a separate 2·meter station. All equipment can be 
reached by the operator from a single operating position (photo courtesy Yaesu Elec· 
tronics). 

occurring, but you should also 
ensure that each piece of gear 
connected to the ac lines is 
Individually fused. 

Extension cords 

Be careful about using 
ordinary household extension 
cords. They're designed for 
low-current use, and you might 
push them beyond their limits 
If you try to use them to carry 
power to your equipment. Most 
ordinary extension cords are 
designed to handle no more 
than 5 or 6 amperes. If you 
need extra outlets, install 
heavy-duty, fused, multiple
outlet boxes mounted to the 
rear of your desk or table. If 
you must use extension cords, 
use the shortest ones that will 
do the job for you. Don't over 
load the cords with high
current equipment, as the 
cords can easily overheat and 
cause a fire. Remember -
these cords are for temporary 
use and shouldn't be 
permanently stapled or taped in 
place. 

Now consider the popular 
three-wire cords. Many 
appliances and heavy-duty 
radio equipment today are 
equipped with these three-wire 
power cords. The purpose of 

the third conductor is to 
provide a foolproof means of 
grounding the device, 
regardless of whether its 
cabinet or frame is separately 
grounded. Use of this type of 
power cord is highly 
recommended. Why? It 
prevents the potentially tragic 
consequences of a cabinet or 
handle of some appliance 
becoming electrically "hot" 
due to some internal electrical 
fault, with the risk of someone 
accidentally coming into 
contact with the hot circuit and 
receiving a severe or even fatal 
electrical shock. Many pieces 
of gear don't come with these 
cords. 

However, consider replacing 
your old two-wire cords with 
those having the three 
conductors terminated in a 
grounding connection. Doing 
so will ensure that the metal 
cabinet or case of your 
equipment is safely grounded 
whenever the ac line is inserted 
into the wall outlet. (Still, it's 
good practice to bond the 
major items of station 
equipment together, as 
mentioned earlier in this 
article). 

Be sure to check your power
supply arrangements for the 
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A grounded conductor is a safe con
ductor. Your antenna is best grounded 
when not in use, for lightning protection 
of your home and your equipment. A 
coaxial switch such as this Barker and 
Williamson Model 590G grounds all but 
the antenna actual ly in use. It's avail
able from B&W dealers, or G. A. White
house, 15 Newbury Drive, Amherst, New 
Hampshire 03031 (photo courtesy B& W). 

accessories in your shack. Do 
any supplies represent a 
potential shock hazard? Most 
supplies are safe, but you may 
have some of the older ac-dc 
(or transformerless) supplies, in 
which the high-voltage supply 
negative side is connected to 
one side of the ac line. This is 
a definite "no-no" insofar as 
safety is concerned! If you use 
this type of power supply in 
any of your equipment, a) 
completely enclose the supply 
or isolate the equipment 
chassis from the cabinet to 
prevent accidental shock, or b) 
use a 110-Volt isolation 
transformer to isolate the unit 
with respect to the 110-volt ac 
line. Fortunately, this type of 
power supply is on the way out, 
but it's a good idea to check 
out for safety any small ac
powered accessories you may 
purchase. 

Fig. 5 gives some 
suggestions on constructing a 
multiple power distribution 
panel for the console, while 
Fig. 6 compares the relative 
merits of the various ways of 
connecting power cords to your 
equipment. 

Transmit-receive switching 

One of the oddities of ham 
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radio is that operators of low
power stations frequently must 
flip several switches to go from 
transmit to receive, while the 
more complex high-power 
stations are usually controlled 
by a single switch. T/R 
(transmit/receive) switching and 
control wiring were real 
problems when hams home
brewed their transmitters and 
had trouble making the control 
circuitry match up with their 
store-bought receiver. Most 
amateurs now purchase their 
major items of equipment, so 
T/R switching is less of a 
problem today - although Its 
implications for the hobby are 
not necessarily good. 

Most manufacturers include 
complete rf, audio, and control 
switching capabilities within 
their equipment. They also 
provide extra sets of switching 
or relay contacts to allow you 
to switch other accessories 
you may have, and they usually 
give complete instructions in 
their service manuals for 
interconnecting wiring. 

The problems appear when 
you add linear amplifiers, 
auxiliary receivers , antenna 

IJNS WITCHED 
OUTL ETS 

couplers, phone patches, and 
other equipment that may have 
to be switched when going 
from transmit to receive. 
There's no pat answer as to 
how to best wire up all these 
accessories (although the 
ARAL Handbook has some 
good guidance on control 
circuitry). 

Probably the best approach 
when confronted with T/R and 
control wiring problems is to 
lay out the switching arrange· 
i:nents for each piece of gear 
on a piece of paper and try to 
plan the whole thing as an 
integrated system, rather than 
try to work at the interconnec
tions in piecemeal fashion. You 
may find, in doing this, that 
you 'll need to install an extra 
relay for all the switching, but 
so be it! 

For CW work you'll find that 
most equipment has provisions 
for using a built-in CW audio 
sidetone to activate the VOX 
(voice-operated-transmit) 
circuitry in the transmitter or 
transceiver. When operating in 
the CW mode, actuating the 
key shifts the station to 
transmit. If you want to go 

SWI TCHED 
OUTLCTS 

OPS T 
SWITCH 

Fig. 5. A multiple-power distribution center showing how to distribute ac power for a 
medium·power amateur station. Any such dist ribution center should have fused out
lets for clocks and other accessories that must have power appl ied at all times. The 
distribution center shou ld also have an adequate number of switched and fused out
lets for your station equipment. 



manually from transmit to 
receive, you can either use the 
microphone PTT switch or use 
a foot switch (which I prefer). In 
any case - regardless of how 
many accessories you have on-
1 ine that must be switched -
make sure that all are wired to 
be switched automatically. You 
should not have to throw more 
than one switch when going 
from transmit to receive, or 
vice-versa. 

Antenna switching 
Rf switching is usually no 

big problem unless you use 
more than one antenna and 
transceiver, transmitter, or 
receiver combination. Most 
stations will eventually grow to 
the point where several 
antennas will be in use, with an 
auxiliary receiver also being 
used in addition to the main 
receiver or transceiver. If you 
use coax, it's a fairly simple 
matter to switch rf from 
antenna-to-antenna, or to 
dummy load, or from trans
mitter to transceiver, or to 
auxiliary receiver. Multiple
position coax switches can be 
connected back-to-back to 
allow any of the antennas to be 
used with any item of equip
ment, as shown in Fig. 7. 

For safety sake, it's best to 

Fig. 6. Methods o f con
necting power cords to elec
t rical equipment. This il 
lustration shows the safety 
merits of using two- and 
three-wire ac cord s. In A 
the conventional two-wire, 
nonpolarized 2-way plug is 
used. Either side of the ac 
line is connected to equip· 
ment without regard to po
lari ty. No provision exists 
for grounding cabi net s o r 
chassis. B shows the use of 
a " polarized" plug, which 
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I I 

I 

i II 
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, --- , 
I 
I 

I II 
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allows the grounded side of r- - - - l 
the ac line to be connected I 
to equipment cases and I 
cabinets. This advantage is i II 
offset by the danger that 
wiring errors will make cab- I 
inets hot with respect to ac. L __ r 
The 3-way plug wiring in C m 
Is rapidly replac ing the 

use the type of coax switch 
that automatically grounds all 
antenna circuits except the one 
in use. 

Some final thoughts on 
wiring: Label all your low- and 
high-power wiring, switches, 
and antenna leads with the 
viewpoint of a visiting ham 
trying to operate the station 
with but the simplest of 
instructions. Could he do it? 

Furnishings 

Besides the main factors of 
room layout and equipment 
arrangement, there are some 
smaller details that should be 
considered for that finishing 
touch. 

Lighting. Probably the most 
desirable light sources are 
either ceiling-mounted pull
down lighting assemblies 
(which eliminate ac line cords 
from getting in the way) or 
flexible-type lamps on booms, 
which can be mounted at the 
rear of the console and swung 
out as needed. Fluorescent 
lamps give good illumination 
and are a great deal more 
efficient than incandescents -
though be prepared to spend 
some time filtering out the rf 
hash most of them generate. 
High-intensity lamps are good 

TWO -WAY 

PLUG 

TWO-WAY 

THREE-WAY 

PLUG 

CONVCNTIONAL .,ETHOO USES 

ORDINARY NONPOt.ARIZED AC Pt..UG 

IN TERMEDIA TE " HALF- SAF"£• 
METHOD MAKES US£ OF 
POL.AtilZ CD AC PLUG ANO 
GRO.JNOING OF CABINETS ANO 
atE SIOEOFAC LINEfOBSOffTE) 

8£ST METHOD' THIRD WIRE IS USED 
FOR GROUNDING 

other two arrangements and is safest by far. Metal cases and cabinets are automatical· 
ly grounded whenever the accord is inserted into the wall socket. Which arrangement 
are you using for your ac connections? 

Twenty-four-hour clocks displaying 
Coordinated Universal Time are a great 
convenience for ham operating. Shown 
is an analog instrument that gives local 
t ime around the world. 

for spot detail work, such as 
writing in the log or QSLing. 
Recessed ceiling fixtures 
should not be relied upon to 
give adequate illumination. Of 
course, lights should be 
independent of any master 
switch and may best be 
controlled by the on-off switch 
near the door. Light dimmers 
are effective for late-night work 
but, like fluorescent fixtures, 
they put out a lot of rf noise. 

Recording. Have a tape 
recorder available in the shack 
- it will be handy for recording 
unusual contacts and possibly 
in documenting your DX 
claims! Practically any recorder 
will do as long as it doesn't 
have excessive wow and flutter. 
Frequency response is not a 
factor as the recorder will be 
used only for communications 
work. You may have to debug it 
for radio-frequency interference 
(RFI), however, especially if 
you're running high power. You 
can easily tap off audio from 
the receiver or transceiver 
using a Y adapter at the 
speaker output jack if you want 
to run audio directly to the 
recorder input. I use a very 
small , highly portable (and 
inexpensive) cassette recorder, 
of the type that has a built-in 
capacitance microphone. This 
allows me to catch both sides 
of QSOs without intricate 
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interconnections to the station 
equipment. I find the audio 
quality entirely acceptable. 

Clocks. No shack is complete 
without clocks - at least two, 
one on local time and the other 
on Coordinated Universal Time 
(formerly known as Greenwich 
Mean Time). The choice of a 

ANTENNAS 

offers a combination digital 
clock and frequency counter in 
one cabinet. 

If you prefer the conventional 
time display, consider a fancy 
timepiece such as Yaesu's 
QTR-24 world time clock, which 
automatically shows at a 
glance the time in any principal 
city or time zone. Although it 

.0- - -----------------o 
/ / 

/ / 
.-'--'-""'-' DUMMY /.---

~--'-/-l MAIN 
LOAO / TRANSCEIVER 

ca.ox 
ANTENNA 
COUPl.£1' 

LOW- A4SS 
FILTE!f 

SW1' 
BRIDGE 

/ 

01'P 
TRAN'SCEIVER 

'--- -I A UXILIARY 
RCC£1VE1' 

Fig. 7. Suggested rf switching arrangement. Multiple antennas and a dummy load may 
be .conne~ted to ~ variet.Y of e~uipment. The common feedllne between the two coax 
switches is a logical point t? install an SWR bridge or wattmeter. The lowpass filter 
sh.ould be connec ted in the line o~ the coupler side of the SWR bridge, because some 
bridges tend to gen~rate ~armonrcs from an otherwise TVl·free transmitter. In the in
terest of. safety and lightning protection for your gear, use the type of coax switch that 
automatically grounds the unused positions. Some CB-type coax switches don't 
have thts feature. 

?igital or conventional display 
1s up to you - digitals are 
certainly easier to read at a 
glance but are subject to RFI 
which may cause the clock t~ 
dump (change its reading) 
whenever you go on the air. 
Most will also dump during 
momentary power failures. The 
accuracy of digital clocks, 
however, is outstanding and 
they can be precisely set using 
either a 12 or 24-hour format. If 
purchased as a kit, the digital 
clock makes an excellent 
construction project, though 
n?t a_ first project (integrated
c1rcu1t construction techniques 
are a bit tricky the first time 
out). A recent innovation is the 
dual digital clock, which is 
actually two electronic digital 
clocks mounted side-by-side in 
the same enclosure and 
powered by a common power 
supply. This allows one clock 
to be set to local time and the 
other to be set to Coordinated 
Universal Time; or you can have 
a 12-hour format on one clock 
and a 24-hour format on the 
other.• The same firm also 
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runs on a small battery, it 
keeps excellent time. Which
ever type you prefer, locate the 
clock in a prominent place 
where you don't have to turn 
your head to look at it. 

Technical data files. Be sure to 
keep a good file on all your 
station equipment, including 
the instruction manuals, 
records of serial numbers 
sales receipts, schematic~ and 
equipment maintenance d~ta. 
Two-drawer file cabinets are 
fairly inexpensive and are good 
repositories for this kind of 
thing. Also in your files you 
should keep your current 
station wiring diagram and 
hookups, reference materials 
and product information she~ts 
you may want to save. You 
might also want to maintain a 
file of various contest rules 
FCC regulations, as well as ' 
your wife's household appli· 
ance data. You 'll be miles 

•such a kit is sold by Aldelco 
Electronics, 2281 Babylon Turnpike 
Merrick, New York 11566. ' 

ahead with a good technical 
library. 

Bookshelves. Allow adequate 
bookshelf space to keep radio 
textbooks you may acquire, 
handbooks, manuals, and back 
issue of ham magazines. 
Maintaining back issues of 
radio magazines is particularly 
important if you have the room. 
When you're looking for some 
particular circuit or product 
review or whatever, there's no 
substitute for having the 
reference material available at 
your fingertips. Many 
magazines sell binders or 
cardboard shelf-stackers in 
wh ich to store them. They're 
good investments if you want 
to hold onto your magazines. 

Maps and things. Maps, globes, 
and other appropriate decora
tions add a certain " class" and 
a finishing touch to the shack. 
Plasticized wal I maps are 
expensive but are beautiful and 
contribute much to the looks 
and "cosmopolitan appear
ance" of the shack. Floor- or 
desk-mounted globes add a 
regal touch. On the simpler 
side, you may want to specially 
display your first QSL received 
a photo showing you complet-' 
ing your first contact, or even a 
series of photos showing the 
forward progress of your shack 
over a period of time. A little 
ingenuity and imagination will 
go a long way in dressing up 
the old radio room. 

HRH 





BY BEN LOWE, K4QF/K4VOW 

It has been said that 
sometimes we wouldn't 
proceed down a given road of 
life if we knew what awaited 
along the way. This, of course, 
works both ways - some of 
these roads offer rewards that 
aren't at all obvious when we 
begin the trip. Such has been 
the case during my journey on 
the path of amateur radio. 

My path started on a cold 
winter day in 1957 when I rode 
my bike out to the station of 
W4BXP to take my novice 
exam. It was not an auspicious 
start, because my mother had 
already explained that 
"electricity" was too dangerous 
as a hobby. Furthermore, the 
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high cost of radio equipment 
would prohibit my ever owning 
a station anyway. But, being 14 
years old and naive, I took the 
test anyway and waited for the 
license to arrive. 

As time progressed I 
concentrated primarily on 40-
meter CW (low power) and 6-
meter phone; neither of which 
easily lends itself to working 
much DX. Even these efforts 
were interrupted for a period of 
time by school, from which I 
emerged to live in an apartment 
with antenna restrictions. By 
1970 my ham-radio career had 
been somewhat non-
spectacu lar, and the primary 
mode of operation was 2-meter 
FM, mobile only, with minor 
efforts on 75 meters and 432 

MHz from the apartment. 
Then, in 1971 things began to 

happen ! I married my loving 
wife Laura, who was an airline 
employee, so this opened up 
all sorts of travel opportunities. 
When Laura asked where In the 
world I first wanted to go, in 
the spirit of all adventuresome 
young men I answered, " Aus
tralia." Chance would have it 
that one of the hams I knew at 
work was in hot pursuit of his 
"Captain Cook's" award, to be 
issued after he worked some 50 
Australian amateurs during a 
one year period. One of the 
stations whom he regularly 
contacted was Ray, VK3ATN, of 
2-meter moonbounce fame with 
his stacked rhombics and 150 
watts. When Ray learned I was 



coming to Australia, he 
proceeded to arrange an 
itinerary for my trip even 
though I insisted I didn't want 
to impose upon anyone. 

Down-Under hospitality 

The trip turned out to be 
fantastic. When we got off the 
plane in Sydney on Sunday 
morning, we were greeted by 
Frank, VK2ADE, and Noel, 
VK2ZNS. They escorted us to 
the hotel to allow us a few 
hours rest from the long trip. 
Later that afternoon they 
returned with Olga, Frank's 
wife, and we proceeded with a 
guided tour of Sydney. We 
enjoyed the tour very much, 
and Laura quickly learned that 
hams al I over the world are 
"just alike." On the following 
day we continued the tour, and 
Frank suggested that we move 
to the Kuala Motor Hotel since 
buses left directly from there 
for the domestic terminal at the 
airport. The value of having 
local contacts in a country was 
rapidly coming into focus. We 
offered our farewell to Frank 
and Olga, and told them we 
would see them again when we 
came back through Sydney. 

Ray, VK3ATN, had proposed 
a trip schedule from then on 
that we never would have 
dreamed of making ourselves. 
We departed Sydney for Griffith 
on Ansette Airlines. Griffith is 

some 480 km (300 mi) west of 
Sydney, between the 
Murrumbidgee and Lachlan 
rivers. There we were greeted 
by Frank O'Donnel (VK2QC) 
and his wife. They met us to 
ensure that we could get our 
connecting charter flight 
without any problems. This 
next flight took us southwest 
over a relatively unpopulated 
area to Swanhill, Victoria. I had 
learned to fly in a part of Texas 
which resembled this area, so 
the scarcity of signs of 
inhabitants on the ground 
while flying in a single-engine 
plane didn't disturb me too 
much, although Laura seemed 
a little dubious of the whole 
affair. After landing at a small 
airport just outside of Swanhill 
the charter flight took off and 
left us standing there. No one 
was in sight, the one small 
building was locked, and there 
was no telephone. All I knew 
was that Ray was supposed to 
be there - but he wasn't. 
Since we were 16,000 km 
(10,000 miles) from home, with 
the temperature at 35° C (95° 
F), I felt that I should say 
something encouraging to 
Laura, so I told her, " I sure 
hope this ham radio fellowship 
works like I read In the 
magazine." You can imagine 
the look I got! 

About that time Ray, with his 
wife and family, drove up and 

"The Tasman sea meets the rugged coast of North Island, New Zealand, north of 
Wellington. I couldn 't help thinking of the propagation possibilities across the water 
toward Australia." 

the situation immediately 
improved. We spent several 
days in Birchip with Ray and 
his family, and really had a ball 
at the parties and other get
togethers. Most of all we 
enjoyed meeting and talking 
with all the people. Later, along 
with Ray's father, we drove 
down to Balarat where we 
visited with John, VK3HW, and 
his wife. We had an enjoyable 
lunch and then proceeded to 
tour the town to see some 
other amateur-radio Installa
tions. Of course John's station 
looked most impressive; he had 
a full-size, 3-element, 40-meter 
beam, but it was so high that I 
thought it was a 20-meter 
monobander. Then he told me 
how most of the Australian 
hams home brew their own 
towers. Now that was 
Impressive! 

From Balarat we drove on to 
Melbourne, caught a flight to 
Sydney, and left for home the 
next day. 

Puerto Rican VHF 

Our next overseas trip, in 
May 1972, involving ham radio 
started in Sioux Falls, South 
Dakota, where I attended the 
Central States VHF/UHF 
Conference and met Sam 
Harris, KP4DJN, (Ex W1FZJ). 
Sam had been very instrumen
tal in the first amateur 
moonbounce contacts and had 
eventually migrated to Arecibo, 
Puerto Rico to work at the 300-
meter (1000-foot) diameter dish 
located at· the observatory. 
During his talk at the 
conference he suggested that 
he'd be glad to give any visitors 
a guided tour of the instal
lation. We had been to Puerto 
Rico a few times, so I wasted 
no t ime in telling Sam I'd like 
to visit the dish during our next 
trip. Later, after corresponding 
by mail, his wife Helen, 
(W1 HOY/KP4) offered to let us 
sleep at their house during the 
visit. The only catch was - the 
house wasn't finished! We got 
the waterbed in the future 
garage, which was okay 
because none of the rest of 
the house had doors or win
dows yet. Of course, we were 
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seem to be a problem in 
making contacts, even though I 
was able to key the repeater. 
What I was hearing sounded to 
me like a fantastic 20-meter 
band opening. F, I, DL, DB, and 
HB9 stations were all rolling in. 
A few days later I learned about 
the problem in making contacts 
while we were visiting Max, 
HB91N, and Edi, HB9MGL. A 
severe winter storm had 
knocked out the repeater 
receive-crystal oven, so the 
receiver had drifted off fre
quency. Many of the Europeans 
had VFOs, so it was no 

The rugged alpine passes make working through vhf repeaters a great gamble. This is 
Arlbergpass, Austria, near Liechtenstein. 

problem for them to shift input 
frequencies to match the 
repeater receiver. Along with 
the repeater crystal, I had 
installed a simplex transmit 
crystal in my rig, so I managed 
to make contacts with a few 
hams, including Max and Edi. well protected by the two dogs 

- Moon and Bounce - and 
the weather was always 
perfect. In addition to a tour I 
received free lessons on how 
to work moonbounce from one 
of the masters. 

Around the globe 

A year and a half later 
(October 1973), we took an 
around-the-world trip with no 
preplanned ham-radio contacts. 
Our travels took us through 
Europe to India, on to Bangkok, 
Hong Kong, Taiwan, and then 
home via Sydney, Australia. 
While there (for only one night) 
we telephoned Frank, VK2ADE, 
and arranged to meet him and 
Olga for dinner. By that time I 
had been out of contact with 
amateur radio for a solid 
month. I know Frank must have 
wondered why I was so anxious 
to operate his rig and read 
his QST. 

When Laura and I arrived 
home there was a letter waiting 
for me from Hans, HB9AQZ. He 
had a few questions about one 
of my electronic designs, and I 
had a lot of questions about 
Switzerland and 2-meter f m 
operation there. I thought that 
on our next trip I'd try to obtain 
a reciprocal license if 2-meter 
fm operation were feasible. My 
TR-22C was convenient to 
transport on such a trip, and 
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the Swiss and German 
authorities were very gracious 
in granting me reciprocal 
licenses; Hans supplied the 
necessary repeater information. 
When my wife and I finally 
arrived in Geneva, in October 
197 4, I was set to go. We 
rented a car and headed around 
the Lake of Geneva. I could 
hear the Schilthorn Repeater on 
the magnetic-mount antenna, 
but not very well. Signals 
picked up considerably as soon 
as we came out of the tunnel 
from Coppenstei n on the 
northern side of the mountain; 
we were practically under the 
repeater! However, there did 

In addition, I was receiving a 
fine education on repeater 
operation outside the United 
States. Much to my surprise, 
many stations had never 
contacted a W or K before; I 
thought we were a dime a 
dozen! 

After a brief visit with Liz, 
the wife of HB9AQZ (Hans was 
away on business), we 
con tinued on our way through 
the Black Forest and on to 
Bavaria. Since I only had the 
Schilthorn frequency (145.1 
MHz transmit, 145.7 MHz 
receive), I didn' t work or hear 
any other stations until I got 

An interesting part of our visit with Hans, HB9AOZ, was the chance to see his sta
tion, which consisted of ail homebuilt equipment. 



back within range of that 
repeater a few days later. How I 
wished the fellows back home 
could have heard my CQs from 
Liechtenstein. 

At this point I'd like to pass 
along a few tips I picked up 
along the way. While some 
stations spoke English, many 
others did not. In this situation 
it is very advantageous to learn 
a few words in the native 
language of the country being 
visited . Phrases most often 
used are: "My name is . . .," 
"My QTH is . .. ," and " 73 and 
thanks for the QSO." The 
international a-signals and 
phonetics work wonders, but 
you must realize that letters are 
pronounced differently in other 
languages (for example, QTH in 
German is pronounced Que
Tay-Hah). These pointers will 
help you contact the stations 
with " Limited License" in 
foreign countries. This is a vhf 
license similar to our Techni
cian license, but without high
frequency privileges and 
without 6 meters. These 
fellows aren't exposed to the 
barrage of English used on the 
high-frequency bands. 

One other thing I discovered 
is that 145.5 MHz is the interna
tional simplex frequency in 
Europe, much like we use 
146.52 in the United States. 
(The two-meter band in Europe 
is from 144-146 MHz.) This is a 
very handy frequency for 
Europeans, and I think we 
should strive to populate it 
here in the United States and 
the rest of the world. This 
practice would certainly 
enhance the capability of 
making contacts for those who 
travel to other countries. It 
should go without saying, of 
course, that is is imperative to 
obtain a reciprocal license for 
each country in which you plan 
to operate. Sometimes this may 
take 3 or 4 months, but with 
the WARC-79 conferences 
approaching, amateurs 
throughout the world can't 
afford any black marks against 
their fraternity. 

South of the border 

Our next adventure, in April 

My wife and I enjoyed a roadside picnic stop in New Zealand. There's a two-meter whip 
on the roof of the rented car, allowing us to work through some of the repeaters along 
the way. The right-hand steering wheel in the car took some getting used to. 

and May of 1975, carried us to 
visit our neighbors to the 
south, and a cousin had 
recommended Peru as one of 
the interesting countries there. 
With our limited time we 
decided th is was our direction 
of travel. A few weeks before 
the trip, I was on 20 meters one 
night looking for some of my 
Australian friends when I ran 
across OA4AFS, Pancho, in 
Lima. When I told him we 
would be traveling through 
there in a few weeks he 
suggested we try to get 
together. I asked him about 2-
meter, fm, and uhf operation 
there and wanted to find out 
more about the local activity. 
Pancho felt that vhf operation 
around Lima was practically 
nonexistent. We did exchange 
letters and QSL cards, and 
arranged for me to telephone 
him upon arrival in Lima. On 
the Sunday afternoon of our 
arrival we completed this call 
and set a date for dinner on 
Wednesday. Early Monday we 
headed for Cuzco and Machu 
Picchu to explore these ancient 
cities. Wednesday finally came, 
and we met with Pancho and 
his family. Here I discovered 
that Pancho's daughter, Maria 
Rosa, OA4TU, was married to 
an American who was 
attending school in Nashville. 
(Chuck, Maria Rosa's husband, 

has since completed his school 
work and moved to St. Louis. 
Maria Rosa operates from there 
as OA4AQF/W0, and Chuck is 
studying for an amateur-radio 
license.) Pancho and his family 
were able to explain many 
Peruvian customs and facts; no 
one can describe a country as 
well as the natives, and Pancho 
and his family are excellent 
ambassadors. 

A few months later 
(September and October 1975) 
we were off again to Europe. 
Once again I was set and ready 
to work through the Schilthorn 
Repeater on 2-meter fm. After a 
number of contacts while 
mobiling, and a brief visit with 
Hans, HB9AQZ, and family, we 
were out of range and back into 
Bavaria. This time we were 
headed for Vienna through 
Munich. Southeast of Munich 
in Germany and just before we 
got to Salzsburg, Austria, the 
activity began to pick up again 
on the 145.1-145.7 channel. I 
worked several stations here, 
although I never did determine 
exactly where the repeater was 
located. 

On the way back to Geneva 
for our departure, we stopped 
to visit 4U1 ITU (the amateur 
station at International 
Telecommunications Union 
headquarters). There we visited 
the station, under the guidance 
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Laura and I visited Machu Picchu, the 
lost city of the Incas, In Peru before we 
met Pancho, OA4TU, and his family in 
Lima. 

of Ted Robinson, and later met 
Ray Stevens, G2BVN. I sure 
wished I'd had the crystals 
necessary to work 4U1 ITU on 2-
meter fm! That would have 
been quite a QSL card to add 
to my collection. 

It would be very difficult to 
say which country is best to 
visit and which is most 
beautiful. But one of the more 
beautiful areas of the world has 
to be New Zealand. Our journey 
there, in February 1976, began 
in Auckland with a chance 
meeting with Harry Marsh, 
ZL1AFX. Harry was working at 
an electrical supply shop where 
we were trying to buy an 
adapter for the transformer 
used for charging my TR-22C 
batteries. He fixed us up with 
the adapter, and, in addition, 
placed a phone call to the 
Radio Inspector's Office to 
check on my request for the 
reciprocal license. Within 3 
hours we were picking up the 
license with the call of 
ZL 1AQC. (This was preceded 
by 3 months of letter writing.) 

The 2-meter band plan there 
is different from both America 
and Europe. I did observe that 
Channel E in New Zealand had 
the same output frequency as 
the Schilthorn Repeater (145.7 
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MHz) and the same input 
frequency as Decatur, Alabama 
(146.40 MHz). After a quick 
switch of crystals, I was ready 
to go on the Bay of Plenty 
Repeater at Whakatane. 
Through the repeater there I 
worked several stations and 
ended up at John's (ZL 1AOF) 
house for dinner. Carl, 
ZL HGW, came by to visit and 
we spent a most enjoyable 
evening talking mostly about 
ham radio and politics in vari
ous countries. As we continued 
on our way the next morning, 
David and Jill , ZL 1ACN and 
ZL HSA, directed us (via 2-
meter fm) to their house for 
morning tea. There we had 
another nice ragchew and visit. 

A couple of days later we 
stopped in Wellington to visit 
Tom Clarkston, ZL2AZ and his 
wife. Tom is one of those long
time hams who can hold his 
listener spellbound for hours 
talking about the QSO's he's 
had, the places he's been, and 
the changes he's seen in our 
hobby throughout the years. He 
also told us we had arrived 
there the first day of the new 
season's oyster catch. What a 
stroke of luck! 

After eating our fill we 
headed up the western side of 
the North Island. Although I 
didn't make any contacts in 
this area, I'd have to recom
mend this route to anyone. Just 
north of Wellington the view 
looking west across the 
Tasman Sea is one of the most 
beautiful anywhere. The sea is 
aqua in color with the waves 
breaking on black rocks. I 
could just imagine how well 
someone would get out over 
that path on 432-MHz, beaming 
toward Australia. 

The following day we 
continued north on our way to 
Auckland. Along the way there 
was another channel E repeater 
on Mt. Egmont, and I managed 
to make one contact here -
my only ZL2 for the trip. (We 
never were quite within the 
necessary range for full quiet
ing on that repeater.) One day 

•ARAL, 225 Main St., Newington, 
Connecticut 06111. 

later we arrived in Auckland, 
caught a flight to Sydney, and 
had another short visit with 
Frank, VK2ADE, and his wife, 
Olga. This made our third visit 
to Australia with Frank and 
Olga. Happily, our path keeps 
leading us back! 

One final trip awaited us 
before our " jet-setting" days 
were curtailed. (I 'm sure we will 
occasionally visit other 
countries, although not nearly 
so frequently.) Some of our 
German friends who had been 
temporarily assigned to duty 
here in Huntsville kept asking 
us to come to Cologne. While 
visiting these friends, I asked 
about a ham from Cologne I 
had also met in Huntsville the 
previous year, Dieter, DK4PZ. 
My friend quickly located 
Dieter, and we were off for 
another eyeball QSO. Dieter 
had been active on 2-meter fm 
in Huntsville, hut was not yet 
on the air in Cologne. 

Another who was temporarily 
assigned to Huntsville was 
Tish, 13ATE. We have never had 
the opportunity to visit Tish 
and his family in their home
land, so this is a trip we can 
look forward to in the future. 

In conclusion I don't want to 
suggest, especially to you non
hams, that obtaining a ham 
license will guarantee world
wide travel. I do say that hams 
who travel overseas certainly 
have the edge on the non-hams 
as far as getting the most out 
of their trip. And it surely 
behooves those hams who visit 
foreign countries to get a 
reciprocal license, if agree
ments exist between the 
countries, and thus meet the 
natives of the country you are 
visiting. A short telephone call 
or note to ARRL * can get you 
reciprocal l icensing details 
here in the United States. Of 
course this is a two-way street, 
so we should be watchful for 
hams visiting here from other 
countries. The resulting QSO 
could be one of the most 
rewarding you will ever make. 
Knowing what I know, just the 
fraternal aspects of ham radio 
would easily justify obtaining 
the license. HRH 
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BY RON RAY, WB3BKJ 

You're interested in electronics 
or you wouldn't be reading 
Ham Radio Horizons, right? 
Well, so am I - but I have an 
additional interest. It's one you 
already share with me if you're 
one of the hundred-thousand or 
so RC flyers in the United 
States. You've never heard of 
RC flying? Then you've been 
missing a lot of fun. 

RC is the term used for radio 
control.1 RC flying is the radio 
control of model airplanes. RC 
flying doesn't require an 
extensive knowledge of 
electronics. You can buy the 
equipment in kit form at 
reasonable cost and add to it 
as your interest expands. In 
this article I describe how to 
get started in RC flying, the 
licenses required (easy to 
obtain), and the equipment -
where to obtain it and how to 
use it. 

I find RC a fantastic sport. It 
combines my interests in radio 
and the fun of getting my head 
into the clouds, so to speak. 
It's difficult to describe the 
pleasure and excitement of RC 
flying . Try to imagine how it 
feels to catch a thermal 
(updraft of warm air) and fly a 
model sailplane by controlling 
it with a little box held in your 
hand. If you've never tried 
flying RC perhaps you should. 

About the only prerequisite 
is a desire to try. RC flying is 
available to everyone, and the 
FCC issues free Class C 
licenses to anyone over 11 
years old. Of course th is 
license is only valid for certain 
frequencies and isn't valid on 
frequencies used for ham RC 
activities. However, with RC 
flying you never fly with more 
than a single operator on any 
one frequency. The conse
quence of more than one 
operator trying to f ly on the 
same frequency is that, at 
least, one model will crash. 

All right, so you're interested 
- great! You 'll need the fol
lowing to start operating: a 
license, the RC equipment, a 
model plane, and some place 



Table 1. Frequencies in MHz, transmitter and receiver antenna-flag colors, 
and licenses required for radio-control operation of model aircraft. 

Class C 
26.995 Brown 
27.045 Red 
27.095 Orange 
27.145 Yellow 
27.195 Green 

Amateur Only 
53.100 Black/Brown 
53.200 Black/Red 
53.300 Black/Orange 
53.400 Black/Yellow 
53.500 Black/Green 

Class C 
72.080* White/Brown 
72.160 White/Blue 
72.240* White/Red 
72.320 White/Violet 
72.400* Wh ite/Orange 
72.960 White/Yellow 
75.640* White/Green 

•Reserved for model ai rcraft only - observe this FCC ruling strictly. 

to fly it. You can get a taste of 
RC flying, however, even before 
you receive that license from 
the FCC, which usually takes a 
long time (more about that 
later). 

send Class-D licenses to those 
requesting Class C.) The form 
should be sent to the FCC, 
Gettysburg, Pennsylvania 
17325. Remember that the 
Class D (CB) license is not 
valid for radio-control 
operation, so get that Class C; 
or use your ham t icket if you 're 
flying on the ham frequencies. 

RC equipment 

Many brands of RC 
equipment are available. Most 
will serve your RC needs 
reasonably well. When you're 
f lying your plane, certain 
factors relating to your equip-

ment should be of concern. 
You'll want equipment built 

with good-quality materials. 
Quality materials wil l last 
longer, and fewer system 
failures will occur. When you 
do crash (and everyone does), 
have your equipment 
checked over. 

Select a brand that offers 
speedy and reliable repair 
services. Occasions wi ll occur 
when your plane gets further 
away from you than is 
desirable. The power output of 
your transmitter, combined 
with your receiver's sensitivity, 
determine how far you can 
control your aircraft. Make sure 
you'll have enough range not 
only to get your sailplane into a 
cloud but also to bring it back 
down, with you still in control. 

Control system: The 
electromechanical device that 
moves the plane's control 
surfaces is called a servo. If 
the servo is performing 
smoothly and has enough 
power, you know that proper 
commands can produce good 
performance from your plane. 
However, if the servo doesn't 

If you have a ham ticket 
(Technician class or higher) you 
can operate above 51 MHz with 
your RC gear as long as your 
transmitter doesn't exceed one 
watt output. Certain fre· 
quencies are used by ham RC 
operators (Table 1). You' re not 
required to log, identify, or to 
give notice of remote opera· 
tlons. Additionally, you're not 
restricted to plain language as 
in normal communications. The 
relevant parts of the rules are 
found in the FCC regulati ons, 
Part 97 (paragraphs 97.89-b, 
97.93, and 97.99-a through d). 
It's well to become familiar 
with these rules before you 
begin your RC project. 

The small size of the three-channel RC transmi tter is shown in this photo of an 
RS-3-SO cont rol ler (available from RS Systems, 5301 Holland Drive, Beltsvi lle, Mary· 
land 20705). A three-channel set provides contro ls for the Standard and Modif ied Stan
dard-Class sailplane models. 

Even with your ham ticket 
you'd be wise to obtain a 
Class-C Radio-Control Service 
license. The license is free and 
allows frequency privileges on 
4 meters and 11 meters. If you 
don't have an amateur radio 
operator's license you must 
obtain a Class-C license to 
operate your RC gear. To obtain 
the license you must be at 
least 12 years old and submit 
an application to the FCC. The 
application form is the same as 
that for Class D (CB) licenses. 
The proper document is FCC 
Form 505, which can be 
obtained where CB sets are 
sold. I suggest that you use red 
ink when you check " item 13" 
for "Class-C Station License." 
(The FCC has been known to 
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The Windfree, by Mark Models, 220 North Tulip St., Escondido, California 92052, is 
one of the better sailplanes available to the radio-control enthusiast. 

have what it takes then there's 
not much the rest of the 
system can do to correct it. 

For every function you want 
to control, you need one 
channel. With a two-channel 
set you can control the rudder 
and elevator only. You want 
enough channels to cover your 
control functions, but addi
tional channels cost more. 
Three channels will cover 
nearly anything in sailplanes, 
while five or six channels will 
cover nearly any normal flying 
you can think of. 

Power supply: The control 
system will be operating on 
batteries. If the batteries are 
weak the servo power and 
range will suffer. Dry batteries 
discharge so that the voltage 
decreases from maximum to 
the dead state uniformly with 
time. Therefore you should use 
new dry cells each time you fly 
or you'll be flying at less than 
the RC system's peak potential. 
Rechargeable ni-cad (nickel 
cadmium) batteries not only 
can be recharged to peak 
voltage before each trip to the 
flying field but also have a very 
desirable discharge pattern. 
The voltage from ni-cads 
remains very near the full 
voltage for most of the 
discharge. Only after the cells 
have been nearly discharged do 
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they drop below 75 per cent of 
their full value. What you want 
is the " most for the longest," 
which is exactly what the ni
cad pro vi des. 

Choosing RC equipment: In 
considering the points just 
mentioned it's apparent that 
price is not the only factor to 
be considered when selecting 
RC equipment. Compare 
different sets, talk to others 
who use the sets, and check on 
the service availability. Then 
choose a set that will make you 
feel secure while you're flying 
your planes. The last thing we 
want is poor equipment. This 
potential problem, however, is 
much worse for the beginner. 
The experienced flyer can tell 
the difference between 
equipment problems and 
problems caused by his flying. 
The beginner, however, is likely 
to blame himself and become 
needlessly discouraged over 
difficulties that could have 
been corrected by having the 
faulty equipment repaired. 

When you get to the flying 
field you'll discover many 
different types of flying (and 
flyers). Some fly for the thrill of 
the race. In Formula One air 
racing the planes fly at speeds 
up to 322 km/h (200 mph). 
That's true speed, not scale 
speed! The g force on these 

planes at the turns is about 45. 
Still other flyers feel that 
pattern is the only way to go. 
You'll see such pattern flyers 
practicing their Cuban-eights, 
eight-point rolls, and other 
pattern maneuvers by the hour. 
Others spend months and even 
years building the most 
beautiful true-scale aircraft. 
Some of these modelers attend 
to details to the point of having 
functional instrument panels in 
a 25-mm (1-inch) wide cockpit. 

I believe there's no better 
way for the beginner to start 
than with nonpowered aircraft. 
Using a glider, either the slope 
soaring or sailplane, is the best 
way to learn RC flying. I love 
flying a sailplane, and there are 
several reasons for starting 
with a glider. 

First, you must learn how to 
fly, not how to be an engine 
expert. Second, flying is an 
interaction between the aircraft 
being controlled and the forces 
in the air through which the 
aircraft moves. Learning this 
interaction is best done by 
using the air rather than 
overcoming the air by engine 
power. Third, while gliders have 
been flown at speeds far 
greater than 161 km/h (100 
mph), normally they are flown 
rather slowly. Thus, in most 
cases, the glider will be far 
more forgiving of your initial 
slowness in mastering the art 
of precise control. Finally, the 
potential of damage to others 
is much less in the event that 
you do make a serious error 
while learning to handle a 
plane. 

An important fringe benefit 
of learning to fly with an 
unpowered plane is that, when 
you do start flying powered 
craft, you' ll feel at home with 
your plane if the engine dies in 
the air. After all, under this 
condition the plane is just an 
inefficient glider. 

Now to the problem of where 
to fly. Chances are you're not 
the first person in your area to 
ask this question. I indicated 
earlier that you could probably 
get a taste of RC rather quickly. 
While you' re waiting for the 
FCC to send you the license 
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there are certain conditions 
under which you can fly. But 
first you'll have to find another 
flyer. Let's consider ways you 
might find other flyers and a 
flying site. 

"Let your fingers do the 
walking" - check your Yellow 
Pages. Call your local hobby 
shop to see if they handle 
radio-control planes and 
equipment. If the answer is 
yes, you're well on the way to 
finding the flying site and the 
flyers. The next question is, 
" Where do most of the local 
people usually fly?" You don't 
have to ask when; just head out 
to the field on any Saturday or 
Sunday afternoon, unless the 
weather is too windy or stormy . 
You' ll find the flyers there. 
Next, find out if there's a local 
RC club, and if so, whom you 
should contact about attending 
a meeting. 

In the unlikely event you 
can' t find a hobby shop that 
knows anything about RC 
flying in your area, write to the 
AMA. The AMA, or Academy of 
Model Aeronautics , 815 15th 
Street, N.W., Washington, D.C. 
20005, had a membership of 
over 62,000 last year. Ask them 
for information. They may 
provide you with some local 
points of contact. As a matter 
of fact, most RC clubs require 
that you join the AMA for the 
automatic $1 ,000,000 flying 
insurance policy, which is paid 
for by the membership fee. 
Once you meet other RC 
enthusiasts you' ll discover that 
most of them will bend over 
backwards to help you get 
started in flying. 

Most clubs have club 
licenses from the FCC that will 
permit you to fly at the club 
facility if you're a member. In 
addition, the FCC will permit a 
license holder to allow you to 
fly his equipment under his 
supervision. So, you can get a 
taste while waiting for your 
own license to come in 
the mail. 

On the technical side 

For many, the radio control 
equipment is simply a 
necessary nuisance, one which 
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A complete five·channel system for model radio contro l. The RS-5-00 by RS Systems 
comes with all items shown and is available for operation on any of the frequencies 
shown in Table 1. 

permits them to control their 
models. However, there are 
others (especially the hams) 
who f ind the gear almost as 
much fun as the flying. 

A typical RC system: Today's 
radio control is considerably 
more advanced than the 
systems used several years 
ago. Gone are the heavy 
vacuum-tube systems. In their 
place .are systems weighing a 
few grams (ounces) -
including enough battery 
capacity for around two hours 
of flight. 

A representative 5-channel 
system is shown in the photo. 
The flight battery is in the 
upper left of the photo and is 
connected through the switch 

harness to the airborne 
receiver. The receiver antenna 
is the length of wire at the top 
of the receiver. The antenna is 
usually unrolled and brought 
out to the aircraft wing or tail. 
The receiver is shown with four 
servo mechanisms plugged into 
it. A fifth servo could be 
obtained for use when needed. 
The total airborne part of this 
RC system including mounting 
hardware weighs 298 grams 
(10.5 ounces). If used as a two· 
channel system, the flight 
weight would be only 215 
grams (7.8 ounces). The RS 
Systems transmitter in this 
photo is shown with the 
antenna collapsed and discon
nected from the transmitter. It 
is, of course, connected and 
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Inside the transmitter and receiver of a typical RC system. A description is given in 
the text. 

extended during use. The lower 
right of the photo shows the 
battery charger, which comes 
with such a system for 
recharging the ni-cad batteries 
used throughout the RS 
Systems' line of RC units. 

You may be curious about 
the "flag" (ribbons) at the top 
of the transmitter antenna. The 
flag is called the "frequency 
flag" and is colored to 
correspond to the transmitter 
frequency. A list of the 
standard colors used on the 
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different frequencies can be 
found in Table 1, along with 
other useful information 
relating to the RC frequencies. 

How it works: The RC control 
systems in use today are 
almost exclusively of the type 
known as digital proportional 
systems.* Don't let the name 
scare you. It simply means that 
the transmitted signal is ON or 
OFF (thus, " digital" in the 
binary sense of the word), and 
that the duration of the ON-OFF 

relationship is proportional to 
the control settings on each 
channel. You don't have to 
understand it to use it, but it's 
more fun if you do. 

Up in the air the receiver 
takes the series of pulses 
coming from your transmitter 
and feeds it to the decoder, 
wh ich routes the correct pulses 
to the individual servos. The 
small arms on each servo move 
to positions matching the 
location of the controls on the 
transmitter. Thus, when you 
move the control stick for any 
channel, the servo correspond
ing to that channel wil l move 
proportionately. The resu It is 
that the airplane rudder servo, 
for example, will move only 
when you tell it to move. The 
rudder servo is, of course, the 
servo that you have attached to 
the rudder in your plane. Fig. 1 
shows the relationship between 
ground and airborne hardware. 

Let's fly: What RC flying 
amounts to is this. Pull back on 
the elevator control and the 
elevator servo lifts the elevator. 
This causes the plane to climb. 
Push forward and the elevator 
goes down and so does the 
nose of the plane. Move the 
rudder control to the left and 
the rudder servo moves the 
rudder to the left also. The 

•An interesting form of digital 
proportional control for model aircraft 
was developed by Vic Welge, a project 
engineer at Consolidated Vultee 
Aircraft in San Diego, in 1946. The 
control system used the " bang-bang" 
principle in which each control servo 
was commanded by a rack of 
equipment about 2 meters (6 feet) high 
and 0.6 meter (2 feet) deep. The "flyer" 
sat in a full-size cockpit mockup 
complete with convent ional aircraft 
controls. The system was developed to 
test 1/4-scale models of the famous 
PBY fly ing boats, which were used by 
the navy during W.W.11. The models 
were f lown from the U.S. Coast Guard 
seaplane basin in San Diego harbor. 
The models had scaled-down Pratt & 
Whitney engines and were complete 
with retractable wing floats, also 
operated by the RC system. Included 
on the models were aerodynamic 
instrumentat ion (to obtain test data), 
fuel monitors, and a host of other 
sensors. Not really as much fun as 
flying today's models, but an 
introduction to a fascinating 
electronics hobby. Editor. 
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Fig. 1. The handheld ground unit transmits the control signals by ON-OFF modulation of the rf carrier to the airborne unit. In the air· 
borne unit, the ON-OFF signals are converted into discrete pulses of appropriate length. The pulses are then applied to servo-mech· 
an Isms that control the model. 

further the control is moved to 
the left, the further the servo 
moves the rudder and, as a 
result, the sharper the left turn 
the plane makes. 

Inside the RC system 

An idea of what the inside of 
the transmitter and receiver 
looks like is provided in the 
photo. (The back of the unit 
and the antenna have been 
removed.) At the top, the 
printed-circuit board contains 
the transmitter rf section. To 
the left, right, and centered just 
below the rf section, the rear of 
the control sticks can be seen. 
The printed-circuit board near 
the bottom is mounted atop the 
ni-cad batteries. This printed
circuit board contains the 
encoder section, which 
converts the control positions 
into pulses, which, in turn, 

modulate the rf section (key the 
transmitter ON or OFF). 

Just beneath the transmitter 
is the opened receiver, with its 
case placed next to it. The two 
printed-circuit boards are the 
receiver and the decoder (with 
plugs for servo connections). 
The total receiver case 
measures only 23 x 22 x 56 mm 
(0.9 x 0.85 x 2.2 in.). 

The button shown at the top 
right in the photo is a Buddy 
Box pushbutton. This feature, 
on two similar transmitters, 
allows the two units to be 
connected together. Only one 
of the two units is normally 
transmitting. When the Buddy 
Box pushbutton is operated, 
the second unit assumes 
control until the pushbutton is 
released. In this way, an 
experienced flyer can maintain 
control of the craft while 

permitting the person being 
trained to have control by 
pressing a button. The Buddy 
Box is an excellent method for 
teaching RC flying principles. It 
does require two intercon
nected RC transmitters, 
however, both of which require 
factory modifications. 

Now that you've absorbed 
the fundamentals of RC I hope 
you'll pursue it further. It would 
take many articles of this 
length to do justice to such 
individual topics as the servos 
and modulation methods. I 
hope this brief coverage of so 
many areas has been helpful. 
Charge your batteries tonight 
- tomorrow we fly! 

Reference 

1. James H. Gray, W2EUQ, "Radio 
Control of Models," Ham Radio 
Horizons, July, 1977. HRH 
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Receiver design, a QRP 
transmitter, an antenna 
type, and DX performance; 
the work of an amateur 
named Windom, BGZIBZG 

Historians often refer to locales 
where occurred some incident 
important to our national life or 
culture as "hallowed ground." 
Such would include Plymouth 
Rock, Independence Hall , 
Breed 's Hill , and Gettysburg. 
Sportsmen have their hallowed 
grounds - Yankee Stadium, 
the Brick Yard at Indianapolis, 
Chicago's Soldiers Field, and 
the Rose Bowl. 

Radio amateurs also have 
their fondly remembered 
historical spots. These 
sometimes consist of three 
separate items - the operator, 
the station equipment, and the 
antenna system. 

Depending upon your ham
radio age, your list might 
include these history-making 
stations: Mathew's 9ZN at the 
Edgewater Beach Hotel in 
Chicago, Schnell's 1 MO in 
Hartford, Berkner's 9AWM at 
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Sleepy Eye, Minnesota, and 
Reinartz's 1QP-1XAM in 
Connecticut. 

If you can count less than 
fifty ham-radio years, you 
would probably list W6AM's 
forest of rhombics at Palos 
Verdes, the stations of KH6UK 
and W6NLZ of Transpacific vhf 
fame, Spenceley's KV4AA at St. 
Thomas, and ARRL's W1AW. 

Some time when twenty 
meters is flat, forty meters is 
jammed with propaganda QRM, 
eighty meters is too noisy, and 
the chatter of the repeaters on 
vhf is just too much - flip the 
OFF switch and sit back and 
make your own list of Hall-of
Fame type ham stations you 
have either visited or known 
about. It will be an intriguing 
and rewarding session. 

I did this, and came up with 
a station from the 1920s that 
was both outstanding in 

BY A. DAVID MIDDELTON, W7ZC 

performance and entrancing in 
memory. A bit of recal I and 
some research revealed a 
station description that 
boggles the mind today. Read 
on and find out what it took in 
those days to outfit a world· 
wide DX station. 

That is what 8GZ-8ZG of 
Columbus, Ohio, became in the 
developing days of expanding 
DX. Add some written and 
diagrammed data, a recall of 
many personal visits to BGZ, 
and the details of that station 
spring to life, on paper, in 
these days of microprocessors, 
digital readout, synthesized 
equipment, and stacked Yagis 
at 150 feet. 

The locale 

Franklin Avenue lies in the 
southeastern part of Columbus. 
In 1925 it was a pleasant street 
of two-story homes and many 



trees. Walking along the street 
and approaching number 1375, 
any observant person would 
have had his attention drawn to 
the slim and towering masts 
that reared up on the narrow 
city lot. A path lead around the 
Windom home and to the 
building at the rear of the lot, a 
two-car garage. There was an 
inviting door on the west 
section. A single-wire antenna 
feeder dropped down from a 
flat-top antenna to a glass wal I· 
panel, thence into the shack. 

Loren G. Windom, owner and 
operator of 8GZ·8ZG, was 
usually to be found in his ham 
station, unless he was 
attending law classes at Ohio 
State University. 

A knock on the door or a 
whistled ca would bring a 
hearty "come-In!" to visitors. 
Sometimes it took a couple of 
knocks if there were sounds of 
ham business from inside the 
shack, as there usually were. 

The 1925 shack of Windy's 
(like so many others) had an 
atmosphere that was sheer 
magic; to be there was both 
exciting and challenging. To 
those of us who did not have 
these deluxe facilities, and 
thus had a much lower order of 
ham performance, 8GZ 
represented the ultimate. 

There was no doubt about it, 
8GZ-8ZG was simple, but in 
this simplicity it displayed an 
air of power and efficiency 
which made the station 
outstanding in the world. 

The station 

The shack was plainly 

UV200 UV20IA 

8 - - + 
" 81- 411 8# 

Fig. 1. The schematic diagram of the 
famous "plate-glass" receiver at 8GZ in 
1925. It was a straight-forward regenera· 
tive detector, transformer coupled to an 
audio amplifier. 

furnished and without anything 
that did not enhance its 
performance. There was a long, 
cloth-covered operating table 
against the west wall. An iron 
Army-type cot stretched out 
along the other side, with a GI 
blanket on it. A gas space
heater and a gigantic copper
dish reflecting heater sat in a 
corner awaiting the cold winds 
and snows of the Columbus 
winter. Many a cozy night was 
spent with that parabolic heater 
warming the operator's back. 

There were only a few 
decorations in sight; a station 
license and the U.S. flag were 
hung on the wooden walls of 
the closed-off section of the 
former two-car garage. There 
were no QSLs on the wall, 
although there were literally 
bushels of them awaiting 
inspection by any visitor who 
had time to look at them. A 
captain's chair sat in front of 
the operating table, usually 
occupied by either Windy or a 
visitor. It was seldom vacant; 
8GZ was a busy station. 
Working a lot of DX - and 
handling an average of 200 
pieces of traffic per month -
left little peace and quiet in 
that shack. The station was 
usually filled with the clatter of 
relays and the whistle of fast 
cw coming from the Baldwin 
headphones cocked over the 
ears of the operator. 

In front of the operator's 
position sat a fascinating 
device - Windy's famous 
" plate-glass" receiver. Beside 
the receiver were a straight key 
and a Vibroplex. At the end of 
the long table there was an 
open transmitter of strange 
mechanical layout that in itself 
said, "Here lies real ham 
power!" 

Plate-glass receiver 

Following the classic work 
by Reinartz in the March, 1922, 
QST, Hassell 's break-through 
"low-loss" article in the 
December, 1923, QST, and the 
Schnell design in the February, 
1924, QST, Windom had set out 
to build a zero-Joss receiver. 

Laid out on a piece of plate 

0 

WOOO BASE 
TOP VIEW 

Fig. 2. The Lorenz-wound coils were be
lieved by many to be the secret to good 
reception. Possibly the mechanical rigid
ity offered by the method of winding 
the turns had something to do with Im
proved performance in those days of un
stable detectors. The wires were wound 
in-and-out on a form of dowels or pegs, 
then the turns were tied with waxed 
thread in several places to keep them in 
place after removal from the form. 

glass which was painstakingly 
drilled to accept binding posts 
and mounting screws for the 
components, this receiver 
represented what was then the 
ultimate in low-loss design; it 
probably could not be bested 
today in that essential 
characteristic. 

The receiver layout and its 
circuit (Fig. 1) was simplicity 
itself. Based on the well-known 
Schnell circuit, the unit 
consisted of a pair of tubes, 
two coils, two condensers (read 
capacitor if you are not an old· 
timer), a grid-leak and 
condenser, one tuning and one 
regeneration condenser, and an 
audio transformer, along with A 
and B batteries stowed under 
the table. There were also the 
ubiquitous Baldies 
(headphones - this receiver 
contained not one unnecessary 
component or frill). There was 
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Fig. 3. The chemical rectifier was the 
power-supply workhorse of the era. A 
Borax solution served as the electrolyte, 
and the electrodes were lead and alumi
num. The 8GZ station used 26 pint jars 
in each leg of a bridge rectifier. The 
mineral oil reduced evaporation. 

no front panel (sheer heresy in 
1925), and there were only the 
two controls: one for frequency 
and one to control the 
regeneration of the detector 
tube. Tuning was done by 
rotation of a new type of dial, a 
National "Velvet Vernier" (ratio 
5:1) that was both smooth· 
running and gentle to the 
touch. 

The receiver covered 80, 40, 
and 20 meters (15 was not then 
allotted to hams, and 10 was 
not exploited for several years). 
Grid and "tickler" coils were of 
the Lorenz-type winding, Fig. 2, 
having very low distributed 
capacity. Components were 
connected with squared-up bus 
or strap wiring. 

The detector tube (a UV200) 
was operated with its base 
removed; its four leads ran 
directly to binding posts. Coils 
were secured by their stiff 
leads run through the holes in 
the Eby Ensign-type binding 
posts. The grid and plate 
circuits were wired with direct 
connections, for low-loss 
construction. Even the audio 
tube (UV201A) was mounted in 
a glass socket, which Windy 
today admits was a bit of 
ostentation. 

The antenna was connected 
to a binding post attached to a 
bracket that made up part of 
the coupling condenser - two 
1/2-inch-square metal plates 
separated by one-half inch. 
Calculations indicate a 
capacity of 0.112 pF. No 
wonder the receiving antenna 
was loose-coupled! This 
overcame much of the difficulty 
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with Schnell's circuit, which 
was often over-coupled to the 
antenna. There was no ground 
used on the receiver. Perhaps 
the capacitance provided by 
batteries sitting on the floor 
furnished a sufficient ground 
return. Windy states that he 
tried a ground but it did not 
provide any more gain. 

There was a second stage of 
audio amplification beneath the 
table. This secret weapon was 
not known to most of the 
visitors to SGZ. After many of 
us had tried, unsuccessfully, to 
duplicate the remarkably loud 
signals that poured out of the 
Baldwin phones, I discovered 
this second stage. When I 
mentioned it, Windy calmly 
replied , "You never asked!" 

I can give testimony as to 
the performance of the receiver 
with its 70-foot vertical 
antenna, having spent many 
happy and productive sessions 
either listening or pounding 
brass at that table during the 
years of 1926 through 1929. I 
worked plenty of DX and 
witnessed great accomplish
ments on 20 and 40 meters 
under a variety of cond itions. 

The powerhouse 

At the right end of the 
operating table stood the self
excited cw transmitter, a three
year-old 204 in the classic 
Hartley circuit, running about 
550 watts input. As shown in 
the photograph, the 204 stood 
upright, with its plate connec
tion secured to a plate-glass 
shelf fastened to the shack 
wall. Another piece of glass 
supported the tube socket on 
the table. An inductor made of 
eight turns of flat-wound 
copper, 7-inches in diameter, 
was fitted into a slotted base 
of maple that had been boiled 
in paraffin. The radio-frequency 
choke (why did we make them 
so large?) was connected to 
the plate of the 204, a lead ran 
directly to the plate-blocking 
condenser, and then a copper 
strip ran to the tank coil. A 
homemade tuning condenser 
(with glass insulation) was 

clipped onto the tank coil for 
80 and 40 meters. No added 
capacity was used on 20; I 
wonder how Windy tuned up on 
that band. 

The antenna lead was 
directly connected to the tank 
coil , then through a glass panel 
in the wall to the 56-foot long, 
flat-top antenna at 70 feet. 
Windom states in his 1925 
written comments that, while 
sending on 40, stations could 
be copied on 80 without ORM 
from the transmitter! 

High voltage was supplied by 
a General Electric Company 2-
kW pole·pig (service transform
er), fed through a chemical 
rectifier consisting of 104 pint 
fruit jars! Details of this type of 
rectifier are given in Fig. 3. The 
de filter consisted of ten 1-µ.F, 
1750-V condensers, five on 
each side of a 50-henry choke 
in what was called a brute 
force filter. When desired, the 
condensers were cut out of the 
circuit by a knife switch. The 
high-voltage power supply 
components were mounted on 
a shelf near the ceiling of the 
shack. The filament transformer 
was a Thordarson 500-watt unit 
fed by a 2:1 ratio transformer 
from the 220-volt line. The 
filament voltage was adjusted 
by a rheostat. A time-delay 
relay was connected in the 
primary of the transformer to 
permit a safe warm-up time. 

Antenna system 

The station equipment was 
of superior design, good 
quality, and utter simplicity; it 
was developed after a much 
more complicated setup prior 
to 1925. The antenna system 
also had been given consider· 
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Fig. 4. A sensitive wavemeter was need· 
ed to determine your operating " wave
length" in the days before frequency be· 
came the standard term. 



able thought and had been 
simplified through a lot of 
configurations. It was, like the 
station gear, both simple and 
very effective. It must be noted 
that the period discussed in 
this article was prior to the 
time when, at Ohio State 
University, experiments were 
conducted that resulted in the 
"off-center-fed, half-wave 
Hertz" antenna that was to 
become world famous. 

Windom did not, at any time, 
refer to this or any other 8GZ 
antenna as a "Windom." That 
nomenclature first appeared in 
a publication of the Wireless 
Institute of Australia when they 
reprinted the substance of 
Windom's classic QST article 
of September, 1929, entitled 
"Ethereal Adornments." 

The 1925 antenna was only 
56 feet long (instead of the 
usual 67), and the feeder was 
connected at a slightly 
different place than in the now 
famous "Windom." Windom 
recalls that they were looking 
for an a/I-band antenna, not a 
broad-band antenna; he even 
tried a 1-inch copper ribbon! 

The flat-top single wire was 
supported by two 70-foot down
spout masts. Ten-foot sections 
of steel down spout were 
soldered together after being 
overlapped one foot. Guy wires 
were broken each twenty feet 
with porcelain eggs. The mast 
near the shack was insulated 
from ground and served as the 
station receiving antenna. 
Insulation was of the highest 
order; at each end of the flat
top wire it was insulated from 
halyard by no fewer than five 
20-inch-long x 2-inch-wide 
plate-glass insulators. 

Windom had been a busy 
beaver drilling all those holes 
in plate glass with a twist-drill 
and-turpentine rig. I wonder 
how much glass he broke in 
the process? 

Windy relied upon a home
made wavemeter for proper 
band location. This invaluable 
piece of test gear is shown in 
Fig. 4. Calibrated from WWV 
and NKF in wavelength, it was 

accurate enough for those 
days. "Frequency" had not 
become part of the ham's 
lexicon. 

The way it was 

A refresher course is 
required to understand what 
was going on in 1925. The 
American ham bands consisted 
of the following: 

Wavelength 
Meters 

0.7477 . 0.7496 
4.69 . 5.35 
18.7 • 21.4 
37.5 . 42.8 
75.0 - 85.7 
150 - 200.0 

Frequency 
MHz 

401 . 400 
64 . 56 
16 - 14 
8 . 7 
4 . 3.5 
2 . 1.5 

Radiotelephony was 
permitted from 3.600 to 3.500 
MHz, and from 1.765 to 1.6667 
MHz. Both 80- and 150-meter 
operation was prohibited from 
8 to 10 PM local time and on 
Sundays during church service 
hours. 

The classes of station 
licenses available in 1925 were: 

Provisional - an 
uninspected (by radio 
authorities) station. 
Restricted - a station within 
an unspecified distance from 
a Government station. 
Stations within five miles of 
any military or naval station 
[were] further restricted as to 
power and bands. · 
General - issued to a 
station after inspection. 
Experimental - an X call 
was issued for special 
projects not possible with 
the use of a dummy antenna. 
Special - a Z call was 
issued to holders of the 
Extra First Class license who 
also had a non-"Z" call. 
Special - a Y call was 
issued to stations in 
educational institutions. 

Amateur operator licenses 
were issued separate from the 
station privileges, and 
consisted of the following 
classes: 

Amateur Second Grade -
similar to the present-day 
Conditional. 
Amateur First Grade - to 
operators who had passed a 
written examination in the 
presence of a Radio 
Inspector and passed a code
speed test of ten words per 
minute. 
Amateur Extra First - a 
much more comprehensive 
written examination and a 
code speed of twenty words 
per minute, taken in the 
presence of an Inspector. 

These licensing regulations 
are quoted from Handy's 
Handbook, First Edition, 1926. 
Presumably they were in force 
in 1925. Although no mention is 
made, it is my recollection that 
an Amateur Extra First was 
required for radiotelephony on 
twenty and eighty meters. 

Handy also states that 
"interference to other services 
cannot be permitted, and quiet 
hours are prescribed when 
readjustments of the trans
mitter or alteration of a non
selective receiver will not do 
away with the trouble." 

In 1925 there was some 
troublesome BCI, no TVI, and 
RFI pollution was all but 
unknown, hence the open-air 
transmitter at 8GZ was possible 
and practical. 

It was then common practice 
to spot your transmitter on one 
chosen wavelength - where it 
remained! Seldom did an oper
ator move about after having 
once established himself on a 
good spot. Operational 
procedure was to remain on 
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Fig. 5. The " Little Giant" low-powered 
transmitter was used by Windom to do 
some impressive DX work while using a 
power input of less than 1/2 watt. 
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that one spot and to tune the 
receiver over the entire band, 
looking for stations calling ca 
or replying to your ca. 
Operators looking for DX 
looked outside the U.S. bands 
for foreign stations. An 
operator seldom looked on his 
own frequency for a reply. DX 
stations operated for the most 
part outside the American 
bands and were thus more 
easily found , especially as each 
area chose a different segment 

of the spectrum outside our 
bands. Some areas were on the 
low side of the American band 
and others were on the high 
side. There was no fast rule, 
and OX, as now, was where you 
found it. 

Break-in operation was a 
mark of a well-operated station. 
The straight key or a Vibroplex 
were standard; keyers were 
practically unknown. Cootie 
keys (s ide-swipers) were 
common; they were easy to 
make, hard to operate, and 
difficult to copy. 

The "signature" of each 
operator (his characteristic 
manner of sending) made 
recognition easy. Often 
operators could be identified 
before they signed their call . 
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Headphones were standard, as 
few hams had the new and 
expensive loud-speaker units. 
Starved-audio circuits, with low 
plate voltage on the output, 
provided some measure of 
audio limiting, and peaked
audio circuits were common 
because the use of high-ratio 
audio transformers usually 
created audio distortion. 

The practice of tapping down 
on a coil to obtain band spread 
was not in common use. The 

1925 QSL card of 8GZ·8ZG. 

now common "band-set" and 
" band-spread" two dial system 
had not come into use, 
although it would have been 
possible with the midget 
variables offered. 

Hassell had shown in his 
December, 1923, QST article 
how to trim down the plates of 
a variable to obtain band 
spread. Windom had not done 
this. He used a standard 
National-type DX capacitor with 
plates removed, leaving only 
one rotor and one stator in the 
grid-tuning circuit. 

The common method of fine
tuni ng was to use the tip of a 
rubber eraser on a lead pencil. 
It was placed against the panel 
and against the round dial as a 
vernier. Windom chose the new 

and exciting National Velvet 
Vernier dial which was first 
being offered. It was a fi ne dial 
in 1925 and still is in wide use. 

Low power at 8GZ 

Although the 204 Hartley rig 
was the workhorse at 8GZ, 
Windom was intrigued by what 
is now known as aRP work. 
Motivated by Clayton's QST 
article of December, 1924, 
Windy designed and built a 
low-powered transmitter with 

the intent of breaking Canadian 
C9CK's low-power record. 

Much of this low-power work 
was done in the latter part of 
1925. Windy not only broke 
C9CK's record but also 
established a new record by 
repeatedly working OX such as 
Australia and New Zealand with 
power as low as 0.493 watts 
(total filament and plate input) 
to a receiving-type tube. 
Windom was awarded the 
Jewell Meter Company Award 
(a gold pocket watch) for his 
aRP work, an achievement 
detailed in the July, 1926, QST. 

Starting in December, 1924, 
Windom used a 201A with 105 
volts at 12 mi lliamps and 
worked much OX. A WD12 was 
tried, but when a borrowed 





UV199 was available it was 
installed with about 105 volts 
on the plate, and 5 volts at 60 
milliamps for the filament. The 
UV199 was finally starved down 
to a 75-volt plate supply! 
Circuit details on the 8GZ OAP 
rig are shown in Fig. 5. A 
photograph shows the 1925 
world's-record transmitter. 

The transmitter was bread
boarded on a maple base that 
had been boiled in paraffin. 
Insulation was, as normal with 
Windy, plate glass. A few 
Burgess B batteries supplied 
the plate power. The regular 
station antennas were used on 
the QRP work, and the plate
glass receiver brought in the 
replies. 

Windom recalls that the 
UV199 was by far the better 
tube tested - it gave a better 
signal with less input. Many 
T9X reports (crystal-controlled 
signal quality) were received. 

I can attest to the potency of 
this flea-powered rig at SGZ, as 
I had the pleasure of working 
many DX and domestic stations 
with it. By the way, such 
performance was not consid
ered to be earth-shattering, at 
that time. 

Station performance 

Notes made by Windom at 
SGZ In 1925 state: "During the 
year the station worked 464 out 
of a possible 514 DX stations, 
established a world's record of 
30,000 miles per watt, and 
handled an average of 200 bona 
fide messages a month." Yes, 
dear reader, traffic handling 
was routine in 1925, and was a 
part of any really active ham 
station. 

It is difficult to equate 
station performance then to 
that of today. Suffice to say 
that SGZ was almost half-way 
to becoming a member of the 
DXCC, had probably made 
WAC, and was well on his way 
to a WAZ. Had there been a DX 
Honor Roll, Windy would have 
been way up on the list. It must 
be noted that in 1925 none of 
these yardsticks, by which we 
now measure accomplish
ments, had been invented. 
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Operations at 8GZ included 
much trans-Atlantic work in 
daylight, and many long-path 
QSOs. A total of forty-one 
countries was worked. A list of 
his DX reads like a "Who's 
Who of DX" for those years. 

Even the then-infamous five
meter band had been tried. 
When no reports were received 
from the 8GZ efforts, Windy 
discarded the band. Five did 
not lend itself to self -excited 
transmitters and regenerative 
receivers. The Rodimon-Hull 
historic work on that band was 
still six years and a " super
regen receiver" away. 

A few personal notes 

I first met Windom in 1924 
when we both attended the 
National Guard Encampment at 
Camp Knox, Kentucky. We 
were noncoms; Windom with 
the Headquarters Company, 
74th Infantry Brigade, 37th 
Division, (Ohio) and I with the 
38th Division Signal Company 
from Indianapolis. 

In 1926 it was my privilege to 
visit SGZ and when, in 1927, my 
residence was Columbus, many 
delightfully exciting hours were 
spent in the shack at 8GZ. 
From 1926 to 1929 a lot of 
hours were spent pounding 
brass at SGZ or sleeping on 
that Army cot. 

Another of the memorable 
aspects of visiting SGZ was the 
welcome received in the shack, 
and in the Windom home. 
Loren's parents, Forrest and 
Bertha Windom, were not only 
hospitable but they were 
encouraging to Loren and to 
any visitor who was a ham. 
Having experienced the 
opposite in my own home, 
such warmth and respect for 
our hobby was very welcome. 
The Windoms always provided 
appropriate snacks or bever
ages, regardless of the season, 
and meals were served to suit 
the operators. Such genuine 
hospitality made SGZ a 
pleasant place to visit. The 
aroma of Mrs. Windom's 
cooking often drew us away 
from the key and headphones 
into the kitchen. 

As evidence of the reception 
given to ham radio by the 
Windoms, I recall one day 
when Windy was grinding 
quartz crystals, right on the 
kitchen table. That's about as 
tolerant an attitude as you can 
find! I would like to offer a 
long-delayed tribute to Mr. and 
Mrs. Windom, who played such 
an important part in our early 
lives and our great hobby, and 
to all the long-suffering 
parents of hams. 

Epilogue 

So much for 1925. What ever 
became of Loren G. Windom, 
SGZ-SZG? Well , he turned out 
right well! He became a 
brilliant lawyer (twenty-five 
years as a Federal District 
Attorney at Columbus), had a 
distinguished career in the 
military (rising from Private to 
Major General, with many 
decorations), and served as an 
ARAL director. Continued 
applicat ion of effort to ham 
radio brought much 
satisfaction to his life. 

Now retired, Windy lives with 
his wife, Dot, on several acres 
near Columbus. Needless to 
say, the land is well covered 
with rhombics and other high
efficiency antennas. Although 
he admits that his Vibroplex is 
a bit neglected, his melodious 
voice is regularly heard on ssb, 
and his call, now WSGZ, is 
widely known on the bands. 
His son David (in the Military, 
stationed at Fort Richie, 
Maryland) is now WSZG and 
keeps regular schedules with 
his OM. WSGZ has moved up 
into the highest brackets of DX 
worked, having 360 countries 
confirmed, and is high on the 
Honor Roll. 

The years from 1916 to 1977 
form quite a span of time. 
Windom filled those years with 
yeoman service in civilian life, 
the military, and in high 
dedication to Amateur Radio. 

Ham radio has been built by 
the efforts of such amateurs as 
Loren G. Windom, who 
represents the best of our 
chosen hobby. 

HRH 

, 



BIRD LOVERS 

with a 
MODEL 

43 
$125 

ALL ITEMS ANO ELEMENTS 
ORDINARILY IN STOCK 

Prepaid Shipment in Continental USA Only 

FROM 

TELREX "Tri-Band" 

ELECTRICAL 
Gain in DB reference 1/2 wave dipole 
Front to back rat io 
V/S/W/R at resonant point 
Maximum Power Input 
Nominal Input lmpedence 
Beamwidth to 1/2 power Input 
Frequency range 
Side Nulls 

MECHANICAL 

Number of Elements 
A lum. Boom: Dia. & Lgth. approx. 
Turn ing Radius approx. 
Wind Load at 100 mph (approx.) 
W ind Area 
Longest Element 
Net Weight (approx. ) 
Shipping weight (domestic pack) 
Length of shipping carton 

$415.00 

TBSEM 
8.5 dbd 
28 db 
1.3/1 
4 KWP 
52 ohm 
60 • 3 bands 
10, 15, 20 
35 db 

Five 
2,2.5" x 18 ft. 
20 ft. 
210 lbs. 
7 sq. ft . 
36 ft. 
49 lbs. 
60 lbs. 
13 ft. 

BELDEN@ 

6 and 2 meter 
STINGER A 62 DESCRIPTION 

The model Stinger A 62 is a truly remarkable combina
tion 6 and 2-meter beam designed for optimum perfor
mance on both bands yet only requiring ONE transmis
sion line. This is accomplished through the use of 
exclusive phasing elements to accomplish dual band 
operation with no sacrifice to either band 
NO SWITCHING REQUIRED! 

On 2-meters, the A 62 has 6 collinear elements -
equivalent to three 1/ 2 A 6-element yagis stacked side by 
side - thus giving outstanding performance. Maximum 
forward gain is assured on 6-meters through the use of 
four wide spaced elements. The heavy duty Stinger con
struction is used throughout so that the antenna wil I 
withstand 100 mph plus wind loads. 

The A 62 is ideal for mounting on the same mast as your 
tri·bander or other antenna thus easily opening up the 
world of 6 and 2-meter VHF communication. 

SPECIFICATIONS - A 62 

ELECTRICAL -
Forward Gain ........... . . . ...... . ..... 6 meters 9.5dB 

2 meters 12.0dB 
Front-to-Back Ratio .............. .. .... . 6 meters 19dB 

2 meters 22dB 
V.S.W.R. (6 & 2 meters) .... . ... .... .. ... . ......... 1.1 :1 
Half Power Beam Width ........ . . . ... . ...... 40 •to 55 • 
Bandwidth .... .. . . .. . ........... 6 meters 50 to 54 MHz 

Impedance ... . . ....... . 
Matching System 

MECHANICAL -

2 meters 144 to 148 MHz 
........ .. ..... 50 ohms 

Adjustable Gamma 

Boom Length . . . . ..... . .......... . . . ..... . ..... 10.1 ft. 
Longest Element ......... ... .. .. . . . .... . .... . ... 10 ft. 
Turning Radius . .......... . . . .. ... . ... . . .... . .. . 6.7 ft. 
Maximum Surface Area .. . . .. ........ .. ..... 4.48 sq. ft. 
Wind Load at 80 MPH .............. . . . . ... ... . . 43 lbs. 
Weight ..... .. ..... . .. .. ........ . .. .... . . . ... 13.8 lbs. 
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Inexpensive parts which are easy to assemble 

BY GEORGE A. WILSON, W1 OLP 

Sometimes practical results 
make theoretical differences 
difficult to fathom. This is 
often true of simple, well· 
matched antennas when 
compared with elaborate 
antennas that are supposedly 
tuned and matched. Typically a 
39.7-meter-long (130 foot) wire, 
end fed with a simple antenna 
coupler, produces startling 
results in comparison to rotary 
beam antennas. The beam may 
have a theoretical gain of 
several decibels over a simple 
dipole, but, at best, this is a 
little more than one S unit! 
When used on the higher 
frequency bands, the longwire 
antenna can give comparable 
gains in specific directions. A 
similar case exists when you 
compare a quarter-wavelength 
vertical antenna permanently 
mounted on the roof of your 
car to a dismountable vertical 
antenna on the roof or the edge 
of the trunk lid. 

My use of the antenna 
described here resulted in a 
distinct improvement in 
reception and enough 
improvement in transmission to 
prompt comments from my 
regular two-meter fm cronies. 

42 m October 1978 

My range through a repeater 
compares well with others 
using similar power and other 
types of antennas. 

The following were my goals 
in designing the antenna: 

1. Good on-the-air 
performance 

2. Excellent weather 
resistance 

3. Minimum damage to 
the car 

4. Ease of fabrication 
5. Ease of removal of the 

antenna element to protect it 
from theft, or for replacement 

From these goals resulted the 
design in the photographs and 
in Fig. 1. 

General description 

If you want to build a similar 
antenna, you can reproduce the 
one in the drawing or you can 
take liberties that make it 
possible for you to use 
materials you may have on 
hand. Typically, 3-mm (1/8-inch) 
diameter brazing rod rounded 
on one end can be used for the 
quarter-wave element. Or, if you 
don't have a lathe handy, the 
adapter used between the 
element and the tubing fitting 
can be made of 6.4-mm (1/4-

inch) diameter brass or steel 
rod, and the void between the 
adapter and the tubing fitting 
can be filled with solder (see 
Fig. 1). 

The heart of the antenna is a 
flared-tubing fitting available 
from your plumbing or heating 
contractor and many hardware 
stores. The fitting adapts 6.4-
mm (1/4-inch) diameter tubing 
to the same size pipe. The pipe· 
thread end of the fitting should 
be removed and filed (or 
turned) flat as shown. The 
modified fitting , a washer, and 
a length of M5 (10-32) threaded 
rod are sweat-soldered to form 
the element base. The f I are nut, 
an adapter bushing, and a 
length of rod are sweat
soldered to form the removable 
element. The original element 
was made from an old auto· 
mobile antenna top section. 
Use a good stainless steel flux 
if you go this route! 

The antenna should be 
mounted in the center (or close 
to the center) of your car roof. 
The 16-mm (5/8-inch) diameter 
hole is easily made with a 
metal punch. I went through 
the headliner cloth at the same 
time the metal was cut. My car 
has no dome light at (or near) 
the roof center. If yours does, 
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and you can arrange the 
connections inside the dome
light enclosure, you can 
eliminate parts 17, 18, and 19 in 
Fig. 1. These parts are mostly 
decorative and provide 
protection for the connections. 

The coax can be snaked 
under the headliner. In my car, I 
ran the cable down the front 
right corner-post and fed it 
under the dash to the radio. 
Pliobond cement was used to 
attach the coax to the corner
post. RG-58/U coax seems to 
work well in this application. 
The center conductor goes to 
the lug connected to the 
antenna element, and the 
shield goes to the ground lug. 

Parts description 

Refer to Fig. 1 while reading 
the following descriptions. 

Part 1 is from the top section 
of a discarded automobile 
antenna. Most of these are 2.5· 
mm (0.1-inch) diameter 
stainless steel. (See comments 

ASSEM8L£0 VIEW 

D 

after Part 3 for cutting this part 
to length.) 

Part 2 is a 16-mm (5/8-inch) 
piece of brass rod 7 mm (0.260 
inch) in diameter with a 2.5-mm 
(0.1-inch) diameter hole drilled 
through its center. A 2.6 mm 
(no. 38) drill does the job 
neat ly. 

Part 3 is the f I are nut from a 
flared tubing fitting; it needs no 
modification. Parts 1, 2, and 3 
are sweat-soldered together. 
Trim the antenna rod·to 
approximately the right length 
and assemble all the parts that 
go above the roof to establish 
the correct length before you 
sweat the joints. Plus or minus 
3 mm (1/8 inch) should not 
make much difference in 
loading.* 

Part 4 is the body of the flared 
tubing fitting. It is modified by 
removing the bottom part as 
shown in Fig. 1. This can be 
done with a hacksaw and a file. 

Part 5 is a 19-mm (3/4-inch) 

EXPLODED VIEW 

PART NUMBERS 

~: 
----- 6 

RE/llOVE S£Cnl)N 
UNDER SHADING 

16 

cri:. Jm - - - - 17 

Fig. 1. The drawing shows cross sections of the antenna assembled and "exploded." 
Parts 3 and 4 are a flared tubing fitting. Part 4 is modified as shown before it's assem
bled. All parts are round except the ground lug (part 10), the bottom spacer (part 15), 
and the center conductor lug (part 13). Top views of parts 10 and 15 are shown; part 13 
is a common shakeproof lug and, therefore, a top view is not shown. The text dis
cusses the parts and suggests way of simplifying construction in case you have to do 
your building without fancy too ls. 

Proper method of removing the antenna 
element is to use two wrenches. The low· 
er wrench prevents loosening the base 
assembly while removing the top sec
tion. 

brass or brass-plated steel 
washer with a center hole to fit 
an M5 (10-32) screw. 

Part 6 is a length of brass or 
plated-steel M5 (10-32 or 10-24) 
threaded rod cut 41 mm (1-5/8 
inches) long. 

Parts 4, 5, and 6 are sweat 
soldered together. The overall 
length of this assembly should 
be about 51 mm (2 inches). The 
threaded end can be trimmed 
later if it's too long. 

The antenna-element 
assembly and the base 
assembly just described can be 
plated (" bright metal" or nickel 
are recommended) to minimize 
corrosion. However, the 
corrosion is only a cosmetic 
problem - a coat of paint on 
the outside surfaces will do the 
trick if plating is a problem. 

Part 7 is made from a good 
grade of electrical plastic that 
has good mechanical strength. 
Bakelite or L_ucite may be used. 
This part, and parts 13 and 17, 
provide insulation between the 
antenna element and ground. 
This is a low-voltage point on 
the antenna and, therefore, the 
losses will be minimal even if 
you don't use fancy insulation 
for these pieces. 

If a lathe is available, this 
part can be turned from a piece 

•The dimension shown should be 
satisfactory for the upper half o f the 
two-meter band. Exact resonance can 
be found by varying the length while 
examining the resonance with a grid
dip meter coupled to a one-turn coil at 
the far end of the coax. 
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of 25-mm (1-inch) rod 13 mm 
(1/2 inch) long. The center hole 
is for an M5 (10-32) thread. The 
lower half is turned down to 16 
mm (5/8 inch) diameter to fit 
the hole in the car roof. 

If a lathe isn't available, you 
can use two pieces of rod: one 
25 mm (1 inch) in diameter by 
6.4 mm (1/4 inch) long, and one 
16 mm (5/8 inch) in diameter by 
6.4 mm (1/4 inch) long. Both 
should have center holes to fit 
an M5 (10-32) thread. 

If the 16-mm (5/8-inch) 
diameter rod isn't easily 
obtainable, 13-mm (1/2-inch) 
diameter rod may be used. In 
this case the hole in the car 
roof and parts 8, 9, 10, 11, and 
12 should be changed 
accordingly. 

Part 8 is a rubber or cork 
gasket with 16 mm (5/8 inch) 
inside diameter and about 25 
mm (1 inch) outside diameter. 
Its purpose is to seal the roof 
and prevent water entrance. A 
similar washer can be installed 
between the base assembly 
and part 7 if the mating of 
these parts is not good enough 
to provide a good seal. A dab 
of silicone grease at this point 
is also recommended. 

Part 9 is a 16-mm (5/8-inch) ID 
shakeproof washer. (These are 
used on pilot-light assemblies 
and electrolytic capacitors.) 

Part 10 is a lug made from 
shim brass or tin can metal. 
Fig. 1 shows how to make it. 
You may have one in your junk 
box from an old electrolytic 
capacitor. 

Part 11 is a spacer of metal or 
plastic. It's 16 mm (5/8 inch) ID; 
about 25 mm (1 inch) OD and 
4.8 mm (3/16 inch) thick. Don't 
use a soft material that will be 
crushed when you tighten up 
the base assembly. 

Part 12 is a 25-mm (1-inch) 
plastic washer 1.6 mm (1/16 
inch) thick with an M5 (10-32) 
hole. (See part 7 - use similar 
material.) 

Part 13 is an M5 (10-32) 
shakeproof lug. 

Part 14 is an M5 (10-32) nut. 
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Part 15 is a 51-mm (2-inch) 
diameter spacer 16 mm (5/8 
inch) thick. It has a gap to 
al low passage of the coax. (See 
the top view in Fig. 1.) It can be 
jigsawed or turned. The original 
was made from plywood. 

Part 16 is a 51-mm (2-inch) 
plastic washer 1.6 mm (1/16 
inch) thick with an M5 (10-32) 
hole. (See part 7 - use similar 
material.) Part 16 is cemented 
(with Pliobond or epoxy) to part 
15. The outside of parts 15 and 
16 can be painted if 
appearance is important. 

Part 17 is a plastic nut. A 

Full-length view of the quarter-wave an
tenna. Working above a good ground 
plane, this simple antenna out performs 
many jury-rigged mobile installations. 

metallic nut will do, but it 
should be covered with 
insulation to prevent accidental 
contact. 

Mounting and check out 

Antenna assembly into the 
car roof is shown in Fig. 1. The 
coax-cable insulation should be 
trimmed carefully. Expose the 
braid and center conductor so 
that they can be soldered to 
the appropriate lugs and pass 
through the gap in part 15 
without undue strain on the 
coax. The insulation can soften 
at summer car-roof 
temperatures and cause a short 
circuit if the coax is under 
strain. 

Make sure you scrape the 
bottom side of the car roof 
down to bare metal around the 
access hole, which will allow 
the shakeproof washer to bite 
into the metal and make a good 
ground connection. This is 
important. 

Snaking the coax under the 
headliner is more of a mental 
problem than an actual one. 
The snaking should be done 
before you put the connector 
on and before you solder the 
coax to the antenna. This 
leaves both ends free and 
makes the snaking job easier. 
Make loops at each end of the 
coax by soldering the braid to 
the center connector. Copper 
wire (about 16 mm, or no. 14 
AWG) with a small hook bent in 
the end makes a good snake. 

Resonance can be checked 
with a grid dipper, or loading 
can be checked across the 
band and the antenna length 
can be varied to put maximum 
loading where you want it. The 
original appears to cover 
146-148 MHz with little change 
in loading. This suggests that 
good results over 144-148 MHz 
can be expected if the length is 
trimmed to 146 MHz. 

Use at higher frequencies 

The same mechanical 
approach for the vertical 
antenna can be used at 220 and 
450 MHz. Because of the 
shorter length of the antenna 
and consequent higher 
diameter-to-length ratio, 



antennas at these frequencies 
should show good bandwidth. 
The car roof should be a better 
ground plane at higher 
frequencies. However, better 
insulation materials should be 
used for these frequencies. The 
insulation and the antenna· 
base termination at 450 MHz 
may involve an appreciable part 
of a quarter wavelength and, 
therefore, introduce some 
losses. 

To further enhance the 
bandwidth at the higher 
frequencies, the diameter of 
the antenna element should be 
increased. With the length 
decreasing to about 457 mm 
(1 .5 feet) for these higher 
frequency bands, the flexibility 
provided by the thin rod can be 
sacrificed. A 6-mm (1/4·inch) 
diameter tube (part of a 
discarded a-m radio broadcast 
antenna whip) will fit the flare 
nut without an adapter (part 2) 
and should be considered. 

Results on 50 MHz should 
also be an improvement over 

• ALLIANCE • ATLAS • COE 
• CIR• COLLINS• DRAKE 
• ICOM • KENWOOD 

Closeup of the base for the quarter
wave mobile antenna. A flared tubing fit
ting is the heart of the base assembly. 
The antenna element may be removed 
easily for replacement or just to hide it 
from vandals. 

less permanent installations. In 
this case, the base insulator 
should be larger in diameter to 
provide more support. A couple 
of sections from a discarded 
a·m radio broadcast antenna 

• REGENCY• SWAN• TEN·TEC 
• YAESU • COVERCRAFT 
• CUSHCRAFT • HY·GAIN • KLM 
• MOSLEY• NYE 

should do the trick neatly. The 
antenna length can be adjusted 
by telescoping. However, I 
suggest that the sections be 
soldered together to ensure the 
length doesn't change. 
Conversely, if you must reduce 
the height (to get the car in the 
garage, perhaps) you may want 
to maintain the telescoping 
feature. 

The antenna discussed here 
has been in use for about a 
year and has provided daily 
service that matches many 
other two-meter mobile 
antennas driven by comparable 
power. The presence of a 
relatively large, flat ground 
plane that's directly connected 
electrically appears to 
compensate for theoretical 
gains provided by less 
permanently installed antennas. 
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BY DOROTHY JOHNSON 

"I did it. I passed the test, 
Mom! I'm going to talk around 
the world one of these days, 
Mom! " These were the words 
of a happy and excited 
fourteen-year-old boy on St. 
Patrick's day as he called me 
long distance from Milwaukee, 
where he had just passed the 
FCC exam for his General-class 
license. Tears filled my eyes, 
and pride filled my heart, as I 
replaced the phone in its 
cradle. My thoughts were 
wandering back over the past 
months. It had been less than a 
year since Bob first decided to 
become an amateur-radio 
operator. 

How well I remember that 
summer afternoon when he 
first told me he would like to 
attend classes and become 
a ham. 

"But you'll have to learn the 
Morse Code," I protested. "No 
problem," was Bob's reply. " I 
still have my Boy Scout manual 
and the code is in there. I'll be 
able to learn that easily." While 
Bob rummaged through his 
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cabinet of outgrown toys and 
discards looking for the 
manual, I phoned the instructor 
to inquire about classes. "Can 
you teach a boy who knows no 
more about radio than how to 
turn one on and off?" I asked. 
He assured me that even 
though classes had already 
been in session for two weeks, 
with a little extra effort on his 
code Bob should be able to 
catch up by the next meeting. 

And study he did! He 

mastered the dits and dahs of 
the alphabet that very after
noon, and, by evening, he was 
ready to go to the library for 
reference books on radio 
theory. 

That evening, as I scanned 
the pages of the books he had 
brought home, I thought, " It's 
Impossible for a boy of four
teen to understand all this. No 
way will he ever be able to stay 
with the class." It was with 
more than a little reluctance 



and apprehension that he 
attended that first class, along 
with five other hopefuls, on a 
hot evening last July. 

After the class, as Bob ran 
toward the car with his practice 
tapes and manuals tucked 
under his arm and a big grin on 
his face, I knew that this was 
to be only the first of many 
such evenings in Bob's future. 

" I like it, Mom! Radio is fun! 
It isn't hard to learn at all! Ken 
is a great teacher and makes it 
interesting and simple to 
understand. Look at the books 
and tapes he gave me to study 
before the next class. 
He's going to help me 
build a keyer for 
Morse code, and I'm 
going to be able to 
talk anywhere in the 
world some day. 
Maybe I can even 
bounce my signal off 
the moon!" He 
chattered on and on 
all the way home. 

Bob's eagerness 
to learn, together 
with the guidance he 
received from his 
capable instructor, 
kept him busy the 
rest of the summer. By 
September he was ready for the 
Novice test. He was one of 
only two who passed that test, 
and before long the hard
earned license with his call, 
WB9YXY, arrived and was 
slipped into a glass frame on 
his bedroom wall. 

To reward him for having 
passed the Novice test, we 
immediately ordered the rig of 
his dreams, a Yaesu FT301 D. 
Little did we know that there 
would be many long months 
ahead before delivery. To fill 
the anxious days while 
awaiting the rig, Bob worked on 
an electronic keyer and kept 
busy at his radio and school 
studies. Our kitchen table was 
frequently littered with parts 
and components for the keyer, 
and meals had to be eaten from 
TV trays in the living room. 
"After all Mom, this is more 
important than eating - I'll 
need this keyer for my new 
radio." I wondered how the 

transition from model-car kits 
to electronics could be made 
so quickly. 

He was so proud of that little 
blue box when it was finally 
done. Every time visitors came 
to our home, the cover was 
slipped off the keyer to show 
them what he had made. Their 
blank stares into the maze of 
wires and components initiated 
many long conversations about 
amateur radio. His teacher was 
also Impressed with his 
progress, and in the fall he 
took Bob and several other 
students with him to a nearby 

town where classes would be 
held for the General-class 
license. 

More books, more code
practice tapes, more study, and 
finally the bleak, below-zero 
December morning. It was time 
for the ride to Milwaukee for 
exams. 

Bob got up at dawn, packed 
his things into his backpack, 
and sleepily trudged out the 
door. "Is he ready for this 
test?" I watched the car make 
tracks in the fresh snow. He 
had studied so hard. Passing 
this test would mean so much 
to him. 

Throughout the afternoon I 
listened patiently to the local 
repeater to catch the news as 
the hopefuls returned from 
Milwaukee. They would pass 
the news back to friends as 
soon as they were within range 
of the repeater, and, one by 
one, the reports drifted in. This 
one passed the Advanced test, 

another the General, and so on 
it went throughout the evening, 
but no mention was made of 
WB9YXY. 

Finally , the word came that 
only one among the five in 
Bob's group had passed his 
test, and I knew from the call 
that Bob was not the lucky one. 

I'll never forget the look on 
Bob's face as he came through 
the door that evening. 

"It was hard, Mom! I tried, I 
really did, but I was so nervous. 
Some of the material hadn't 
been covered in class, and I 
couldn't understand it." The 

hurt and disappoint-
,·, ment were hard on 

him, and I tried to 
explain it didn't 
matter, that he wasn't 
the first one not to 
pass on his first try. 
There would be other 

· tests in the future, 
and he could always 
try again. 

Bob matured as a 
result of that failure. 
He came to breakfast 
with new determina
tion. " I'll pass it next 
time, Mom, I wasn't 
the only one. I 
passed the code. I'm 

going to talk to the world, Mom, 
you'll see!" My heart went out 
to him because I knew teachers 
and classmates would be 
inquiring about the test, and I 
hoped his new confidence 
would last through the day. 

Extended weeks of classes 
and study followed, and the 
radio which we'd hoped would 
come by Christmas still had 
not arrived. At last in February 
the rig was delivered and 
turned on for the first time. 
Bob's interest in ham radio 
blossomed again as he 
contacted amateurs in New 
York and California. 

In March, it was time for 
another trek to Milwaukee for 
exams. It was St. Patrick's Day, 
one which Bob will remember 
always. The exam was at 10 
AM, and the telephone call to 
his Mom came shortly after. 

"Hello, Mom? I made it, 
Mom! I passed! Now I can talk 
around the world!" HRH 
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I BUILT IT 
MYSELF 

BY PETER CARR, WB3BQO 

A young Novice ham's first attempt 

at building electronic equipment 
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The Heathkit Apache Transmit· 
ter was upended on the bench 
for repairs and I was about to 
connect a new filter capacitor 
in the power supply when my 
son Jeff's head came into view 
around the end of the chassis . 
Jeff is 13 and a Novice ham. 

" What happened, Dad?" 
"Looks like one section of 

this capacitor went south. Last 
contact I had gave me a report 
of RST587, with lots of hum in 
the carrier." 

"I see you have the new one 
ready to hook up. Would you 
let me solder the wires?" 

I handed Jeff the soldering 
gun and short length of solder 
as I seated him in front of the 
rig and leaned over his 
shoulder. The capacitor was a 
top-mounted, can-type affair 
with lugs that stuck down 
through the chassis. About a 
million wires and components 
seemed to cover the work area. 
After several attempts at hitting 
the right connection without 
burning the plastic coating of 
the closest wires, Jeff looked 
up and gave me that "What am 
I doing here?" look. 

We switched positions again. 
I completed the repair and set 
the rig back into its customary 
position on the operating table. 
Since Jeff obtained his Novice 
license the previous winter 
he'd gained quite a bit of 
operating experience. He now 
felt that he should help keep 
the station on the air by 
helping with repairs on the 18· 
year-old Heath. I thought that 
some hands-on experience 
would be a good thing, yet had 
to agree that this particular 
repair was less than ideal 
for him. 

Choosing a construction 
project 

Since many hams got into 
electronics construction 
through Heathkits, I dug out 
the Heath catalog. Jeff and I 
scanned the pages of the ham
gear and test-equipment 
sections, and it seemed that 
even the smallest of the kits 
was a bit much for a beginner 
of 13 to handle. Then, as if 
someone at the factory had 
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heard our problem, we found an 
ad for the Heath relative field· 
strength meter. At less than 
eleven dollars plus shipping it 
wouldn't dent the budget too 
badly, and would give the 
newest OM in our house a 
project that would be of great 
use in the shack. 

The kit arrived. We unpacked 
it and found a packet of 
hardware and components 
along with two booklets. One 
was the assembly manual, the 
other a very complete guide on 
soldering technique. This last 
item is excellent reading for 
Novices as well as old hands. 

As we read it I was amazed 
to find tricks I'd forgotten; and 
those photos of poor, cold , or 
generally bad connections 
looked like some of my recent 
work! Combined with the sug
gestions for wrapping wires 
around standoffs or terminals 
and shaping component leads 
for insertion on printed-circuit 
boards, the booklet is an 
excellent instructor for the new 
builder. 

Jeff followed the manual's 
step·by-step construction 
sequence and had the field· 
strength meter built in under an 
hour's time. Space on the PC 
board is no problem, because 
the components aren't crowded 
together and the board has 
nice thick lands at the 
connection points. Except for 
the diode, none of the parts are 
fragile or hard to install. The 
diode is of the glass variety 
and is small. Some care is 
needed when soldering to keep 
excessive heat from traveling 
up the leads and burning out 
the insides, so a spare alligator 
clip was used to bleed off 
the heat. 

After a final wiring check 
came the "moment of truth." It 
was time to fire up the station 
and test the new meter. I 
depressed the key on the 
Apache - the meter needle hit 
the left-hand peg and stayed 
there. 

Jeff said, "Uh-oh. What 
happened Dad?" 

Obviously the diode had 
been installed backward in the 
circuit. But I said, "Let's check 

the troubleshooting guide for a 
clue. It can't be too serious." 

Sure enough, the manual 
indicated that such symptoms 
could be caused by reverse 
connection of the meter diode. 
It's easy to overlook the 
polarity marks on small diodes; 
diodes conduct in only one 
direction and they must be 
connected properly. You never 
saw a longer face than Jeff's 
when he found his project 
didn't work. 

" Well, Jeff," I said, "You've 
learned something. Always 
check your work closely. 
Diodes can't be connected in a 
circuit like resistors - you 
have to observe polarity. Let's 
take the meter out of its case 
and fix th is rascal." 

The field-strength meter 
worked perfectly the second 
time around, and the smile on 
Jeff's face showed how 
pleased he was with his efforts. 
He placed the meter next to 
the Heath Q Multiplier atop the 
Hallicrafters receiver and set 
the sensitivity control for about 
half-scale deflection. Now, 
when changing bands and 
retuning the Apache, Jeff 
keeps one eye on the Apache 
grid current and the other on 
the field-strength meter to peak 
the output. 

The best reward anyone 
could receive for his efforts is 
the look on Jeff's friends' faces 
when he takes them to see the 
station, shows them the meter, 
and says, "I built it myself." 

This experience was 
extremely rewarding to me. It 
was a part of the education of 
a youngster interested in 
electronics. I'm sure Jeff 
realized the importance of 
taking nothing for granted. 

Looking back, I think that 
Jeff probably learned more 
from the writing of this article 
than from the experience with 
the kit, where it all started. Jeff 
disliked English (he's an 8th 
grader) and couldn't see a 
useful purpose for it in his 
daily life. So a side benefit of 
Jeff's experience with building 
the kit is help in writing this 
little account. Total involve-
ment? You bet! HRH 
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Lightning can be devastating 
if your station is unprotected 
- here's how one ham 
learned the hard way 

BY COURTNEY HALL, WA5SNZ 

That lightning can be 
devastating, even catastrophic, 
is widely known. But this 
knowledge does not always 
lead to safe practices. I was 
guilty of "lightning apathy" and 
got by with it for ten years. 
When lightning finally did 
strike, I woke up fast and 
vowed I'd be ready for it in the 
future. 

It's not that I hadn't seen 
what lightning can do. I have 
vivid childhood memories of a 
12-meter (4 foot) cube being 
blasted from an upper corner of 
our brick school building, 
accompanied by a stunning 
clap of thunder. And a 0.9-
meter (3-foot) thick tree, not 12 
meters (40 feet) from our 
farmhouse, split down the 
middle with a deafening, 
terrifying bang. Perhaps time 
has a way of dulling one's 
perception of a lurking danger, 
especially when the damage is 
limited to others for many 
years.* I never grounded that 
vertical antenna on the roof. 

Situation 
Shown in Fig. 1 is a sketch, 

roughly to scale, of my former 
antenna arrangement. The 
television antenna mast is 
properly grounded, and the 
utility pole has its own ground 
wire running along the pole 
tops. In between is the vertical 
ham antenna, complete with 
radials sloping down the roof 
top; it's fed by coax that goes 
down the far side of the roof, 
through a brick wall, and into 
the ham shack. Neither the 
radials nor the coax shield are 
grounded to earth. 

I think I talked myself into 
the idea that, since the tops of 
the TV mast and the utility 
poles were grounded, my ham 

antenna was in a "neutral 
zone." If lightning should 
strike, it would surely hit the 
utility pole or the TV mast first. 
Much of my error was because 
of "eyeball" estimates of 
heights from the ground. Until 
I took measurements and made 
the sketch, I thought the utility 
pole was considerably higher 
than the ham antenna, and that 
the TV mast and ham antenna 
were roughly at the same 
height. The sketch shows 
clearly, however, that the ham 
antenna is the most attractive 
target for lightning. 

Inside the shack, the coax is 
terminated at a connector 
mounted to a plastic wal l plate. 
From there, another piece of 
coax connects to the equip
ment; in this case the front end 
of a receiver breadboard. 

Occasionally, over the years, 
solid-state devices in the front 
ends of homebrew receivers 
mysteriously failed . And 
sometimes, when a storm was 
gathering, I could draw an arc 
of electric discharge between 
the antenna lead and the earth 
ground; then I'd wait a minute 
for the antenna charge to build 
back up and draw another arc. 
It was fun and interesting. 

The strike 
It was a little after 9PM, and 

we were in the den watching 
television. A sudden 
thunderstorm was passing 
overhead. It was evident from 
the near-simultaneous timing of 
lightning flashes and thunder 
sounds that the frequent 
lightning strokes were quite 

•Author Hall is so right. We tend to 
think that " it can't happen here." In 
southern California lightning is rare -
perhaps a severe strike occurs once in 
several years. So most hams in 
southern California don't do much 
about lightning protection. However the 
devastating winter of 1977-1978 
produced tremendous lightning strikes. 
Several southern-California hams lost 
equipment to lightning and at least one 
home was destroyed by lightning 
striking an ungrounded antenna. Most 
of the fellows here are now true 
believers in lightning protection. 
Editor (W6NIF) 



near. I wasn't worried though; 
lightning hadn't hit my ham 
antenna in ten years. Besides it 
was grounded (for static 
charges, anyway). The center 
conductor of the coax was 
connected to the shield 
through a couple of turns of 
0.3-mm (28 AWG) wire on the 
input toroid of the receiver, and 
a short clip-lead (about 0.5-mm, 
or 24 AWG wire) connected the 
shield to a heavy wire 
connected to earth ground. 

From where I was seated I 
could see down the hall , past 
the darkened doorways of a 
bathroom and the room used 
for the shack. Absorbed as I 
was in the television program, I 
was severely startled when a 
thunder clap occurred, 
accompanied by a loud electric 
" crack" and a dazzling flash. I 
thought I saw a bolt of 
lightning flash right in front of 
the television screen. 

Recovering from the initial 
shock, I saw a bright flickering 
glow filling the bathroom 
doorway down the hall. As the 
picture tube died, I arose and 
hurried to the bathroom; the 
light dimmed rapidly as I 
approached the glowing 
doorway. When I got there, I 
saw flames spewing from the 
unused electric outlet on the 
wall just above the wash basin. 

It quickly went out. My first 
thought was: is the house on 
fire? I was thankful that a heavy 
rain was falling on the wood· 
shingle roof. 

The damage 

Some of the effects were not 
discovered until the next 
morning. Two of the house
wiring circuit breakers had 
tripped; one was for the ceiling 
lights and wall outlets in one 
part of the house, and the other 
for the washing machine. The 
breakers wouldn't reset. They 
just made a loud noise and 
flipped back off when released. 
It turned out that the outlet 
socket in the bathroom and the 
socket for the washing 
machine had shorted internally, 
between the hot line (black 
wire) and the earth ground 
(third wire). Installing new 
outlets allowed service to be 
restored. 

The wire portion of the 
ground clip-lead on the coax 
was literally vaporized, leaving 
only flash marks on the table. 
The antenna winding on the 
receiver toroid was also 
missing, and the receiver front· 
end FET was burned out. My 
oscilloscope had been turned 
off when the action occurred, 
but its power line fuse was 
wiped out. Fortunately, neither 
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Fig. 1. Sketch of the antenna configuration that was struck by lightning. The ham an
tenna radials aren't grounded to earth, nor Is the shield braid of the coax cable. 

the scope nor the TV set 
appeared to have been 
damaged. 

In trying to figure out how all 
this happened, I found that an 
ac line cord from a soldering· 

Fig. 2. Arcing from coax connector to 
line cord spreads lightning to house 
wiring. The ac line cord was about 25 mm 
(1 Inch) from the coax connector. 

iron control box was hanging 
over the rear edge of the 
operating table and passed 
within 25 mm (1 inch) of the 
metal coax connector on the 
wall (see Fig. 2). The insulation 
on the line cord at that point 
was burned through to the 
copper in two places, and there 
were two dark spots on the 
plastic wall plate where 
vaporized insulation was 
deposited. 

I believe that when the 
receiver front end burned out, 
the lightning current jumped to 
the soldering-iron line cord, 
thus energizing all the house 
wiring. This brief but powerful 
surge on the line destroyed 
three ceiling light bulbs and 
caused arcing in the outlet 
sockets, which fused their 
metal parts. An arc must have 
occurred in the scope between 
the fuse wiring and the 
chassis, causing the fuse 
to blow. 

Action 
Besides replacing light bulbs 

and outlet sockets and 
cleaning up burn deposits, I've 
removed my antenna with its 
radials and coax from the roof. 
Until I decide on a better 
outside arrangement, the idea 
of an indoor antenna in the 
attic has some appeal; at least 
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it should be much safer than 
what I had. If that sounds like 
I'm a little scared of lightning, 
it's because I am. 

A couple of days after this 
incident happened, my copy of 
the April, 1978, issue of Ham 
Radio Horizons arrived. 
Naturally, I was attracted to 
Jim Fisk's article entitled "Fire 
Prevention in the Ham Shack." 
One thought in the lightning 
hazards section jumped out at 
me: "The objective of lightning 
protection is to keep the 
effects of the lightning strike 
outside your house; don't invite 
it inside." So I th ink that any 
future outside antenna I might 
erect will connect to a heavy
duty knife switch or relay on 
the outside of the house, with a 
heavy-duty earth ground 
connection to the switch or 
relay. The antenna will be 
grounded except when in use. 

Parting words 

It was careless of me not to 
provide the best lightning 
protection available for my 
antenna, and I feel quite lucky 
to have come away with such 
light damage. Perhaps some 
reader as careless as I was will 
decide he won't wait for his 
time to run out or hope to be 
as fortunate. Maybe he'll wake 
up to his " lightning apathy." I 
hope so. 

HRH 
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Several hams I know have built 
some of the various low-power 
(QRP) rigs described in the 
literature, and then talked 
about the need for a keyer to 
go with them. On the face of it, 
it does seem rather counter
productive to build a compact 
rig, at a cost of only a few 
dollars, and then hook it up to 
a keyer that is either huge, or 
costs three or four times as 
much as the rig. After looking 
at some of the avai I able 
circuits and keyers, I sat down 
to see what could be done. 
Two pots of coffee and eight 
hours later the "Et Cheepo 
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Keyer' ' emerged. The operation 
of the keyer is extremely 
smooth, and on-the-air tests 
show that its performance 
equals that of some of the 
most expensive. 

The circuit 
Take a look at the schematic 

diagram, Fig. 1. Three i nexpen
sive ICs, a few capacitors, and 
some resistors are all that are 
needed. A sardine can is used 
for the base. You can use other 
containers if you like. 

I found the basic circuit in 
ham radio magazine for July, 
1977. The problem was that the 

keyer produced only high and 
low voltage-levels, so I added 
U3 as a tone generator to drive 
a speaker, and 01 to key the 
transmitter. Both the collector 
and emitter of 01 are left open 
so that it can be connected to 
any rig. To use the keyer with 
most transmitters, you simply 
ground the emitter and connect 
the collector to the high side of 
the key jack. For lowest 
possible cost, the circuit can 
be built on Perfboard and the 
paddle made out of scrap PC 
board material. A complete kit 
of parts, including the printed
circuit board, components, and 



parts for the paddle (sorry no 
sardines) has been made 
avai fable.* 

The first thing to do, as in all 
projects, is to get your hot little 
hands on the parts. Cut out the 
bottom of the can of sardines 
(or whatever) and either eat 
them or feed them to your cat 
(or whatever). Trim your circuit 
board for a nice fit on the can, 
then place it on top of the can 
to locate and drill the mounting 
holes. Drill a hole through 
which the leads for the battery 
may be passed, down into the 
can. A small grommet should 
be used here. 

Place your battery holder, 
Fig. 2, in the can, and fasten it 
down with a little epoxy 
cement. Use some cardboard 
and glue to build a barrier 
around the holder, to keep 

*Circuit boards and parts are available 
from Circuit Board Specialists, P.O. 
Box 969, Pueblo, Colorado 81002. PC 
board only is $5.50; a complete kit of 
all parts, including paddle and PC 
board is $15, postpaid. 
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The completed keyer on Its sardine-can base. The printed-circui t board Is mounted on 
spacers above the can surface. Scrap pieces of copper-clad board are used for the 
paddle assembly. Two screws serve as contacts for the dash and dot functions near 
the right end of the paddle. A 9-volt transistor-radio battery provides power for the 
circuit. 

3~K 

2 70 

1111 

ZN/711 

Fig. 1. Three CMOS !Cs, a transistor, and a few small com
ponents are all that are needed to make the keyer. Decimal
value capacitors are In µF; whole-number values are pF, except 
those with polarity marked, which are electrolytic µF units. Re
sistors are all 114 watt . 
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BATTERY HOLDER 

Fig. 2. A battery holder can be made from 
a piece of scrap metal. It is glued in 
place inside the can, before the epoxy
and-lead weight is added. Allow space 
for the battery, and provide a hole for the 
leads to go to the printed-circuit board 
on top of the can. 

epoxy (to be added later) away 
from the battery. Assemble the 
circuit board, screws, nuts, and 
spacers on the can and put a 
little grease on the exposed 
ends of the screws (inside 
the can). 

Now you'll need to add some 
weight to the assembly to keep 
it from walking around while 
you use the keyer. Lead shot, 
or very small fish-line sinkers 
will do fine. Mix up some epoxy 
auto-body filler, and smear a 
little of it around the nuts to 
hold them in place; coat the 
inside of the can, pour in the 
lead shot and then smooth over 
the surface with some more 
epoxy. After the epoxy is set, 
remove the circuit board from 
the top and assemble the 
circuit components on it. 

The ICs used are CMOS, so 
ground yourself, your soldering 
iron, the work bench, and tools 
before you touch the ICs: they 
are very susceptible to static 
discharge. After they are 
installed the possibility of 
damage is slight. Sockets are 
recommended for the ICs to 
make trouble shooting easier. 

Next, cut out the paddle and 
small parts as shown in Fig. 3. 
A nibbling tool, fi le, or tin snips 
will take care of this little 
project. Assemble all the 
circuit-board parts to construct 
the paddle. Merely locate them 
in the right place and solder 
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them on. It is best to tack
solder the pieces to hold them 
in place until all parts are 
assembled and aligned. Be 
careful when soldering the 
paddle in place - it must be 
nicely centered. Tack it in 
place and solder a little on 
each side to keep it from 
pulling to one side or the other. 
The speaker is also soldered in 
place. Scrape the area to be 
soldered with a knife to expose 
clean metal. 

Mount the completed circuit 
board and paddle assembly on 
the can. Three rubber feet 
should be used on the bottom 
to prevent marring your table: 
two in front and one in the rear. 
I used the stick-on (self· 
adhesive) type. Press the 
paddle to the left and a string 
of dahs will come rolling out of 
the speaker; press it to the 
right to produce dits. The 
speed is adjustable with R1. If 
you desire a different tone, 
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Fig. 4. This Is an etching pattern for the printed-circuit board assembly. The ci rcuit 
traces go on the bottom; the pads and identification go on the top. 
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Fig. 3. The paddle assembly can be made from scrap double-sided printed-circuit board 
material. The pieces are cut and filed to shape, then are soldered together and to the 
top of the circuit board. The circuit board Is double-sided, with copper pads on the top 
for mounting the paddle and the dlt and dah contact-screws. 

change R2 or C1. You can get 
more volume by using a small 
output transformer; 5000-ohm 
primary to 8-ohm secondary 
will work fine. 

In the event of trouble, an 
oscilloscope should be used to 
check for an audio tone at U3, 
pin 4. If this is okay, then press 
the paddle one way or the other 
and check for oscillation at U1 , 

pin 10. If this is okay, then 
trace the oscillation through 
the circuit until the fault is 
found and replace the 
defective IC. 

After a little practice, you 
will be sending nice smooth 
code, and you don't have to tell 
anyone the humble origin of 
your keyer. 

HRH 

Fig. 5. This is a parts-placement guide for the printed-circuit board, as seen from the 
top (component) side. An etched board is available if you do not have facilities to make 
your own. You can also obtain a complete kit of parts; see footnote on page 59 for 
address and price. 
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ATV-3 

now at 
Whitehouse 

" .. t···· . L 
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ATV-4 ATV-5 

NEW from Cushcraft! Three per
formance-engineered verticals 
for the Amateur with l imited 
antenna space and budget who 
wants reliable, multiband radio 
communications. 

Three Cushcraft HF Vertica ls to 
choose from: 

ATV-3 for1 0, 15 & 20 . . .. . $49.95 
A TV-4 for 10, 15, 20 & 40 . $89.95 
ATV-5 for 10, 15, 20, 40 & 80 . . $109.95 

Cushcraft HF Verticals ... quality engi
neered ... imitated but never dupli
cated. 

Order Today by Phone 

(603) 673· 7724 
Please inClude $2. 00 shipping and handling. 
Prices subject to change without notice. 
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N.E. Convention 
Escapes to Country 
Conventioneers and city dwellers alike 
breathed a sigh of relief when the news was 
released from Newington . The New 
England ARRL Convention , formerly held 
in Boston for several years was moved to 
the tiny haml e t of Boxborough , 
Massachusetts on Interstate Route 495 . 
Free parking and easy access were given as 
two main reasons for the move. Home of 
the big show will be the Sheraton Box
borough Hotel, Exit 28, Route 495. 

Prizes Awarded 
Both Days of Show 
Through the generous cooperation of the 
manufacturers and exhibitors lucky con
ventioneers will be taking ho me 
tran sceivers , antennas. microph ones. 
amplifiers .. . the list goes on endlessly. 

The event is a non-profit affair and sur
plus funds go directly into the prize fund . 

Every Manufacturer 
Will Attend 
Virtually everybody who is anybody will be 
there. A partial listing at presstime included 
lcom, HyGain , Dentron, Tufts , 73, Spec
trum International , Mosley, Drake, ARRL, 
Ham Radio, Yaesu , CushCraft, Robot , 
Atlas , Ten-Tee , Digital Group , CQ, Ken
wood , Byte , Tri-Ex, Hamtronics, Har
rison , Science Workshop, TPL , ETO, 
Newtronics , HAL, Heath, Bay State, 
Evans, Radio Shack, Alda, OSI, Tel-Com, 
Harco, etc., etc. 

Big Events All Weekend 
Included will be movies of the Clipperton 
expedition, YL fashion show, bus trip to 
ARRL , night club show and banquet, sem
inars on antennas , ATV, you name it! 

There will be 2 meter fox hunts and 
bargains in the flea market! 

~~~~~::::=~~~~~ 

1 
at the 1 9 7 8 New England 
ARRL CONVENTION 

, October 14 & 15 
Saturday & Sunday 

Outdoors & Indoors 
PEIMllS $2,., .,_I~~ PW&llS $4 ,.,·.,... 

First Come - Best Spaces! 

10 A.M.-5 P .M. 

Discount Coupons Mailed September 8th 
23,700 Sent to New England Hams 

Registration will be $4 early bird, $5 at the door. If you were in the 
spring 1978 callbook you were sent a flyer . You can order tickets 
directly from the ticket chairman : George Stewart, WlZQQ, 17 
Barnes Avenue , East Boston , Ma. 02128. Children under 16 ad
mitted free. Hotel reservations should be made directly with the 
Sheraton Boxborough, Boxborough , Massachusetts 01719. 
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Power 
·FY ulrement1 

115VAC or 
3600A 10MV 10MV 50MV ~ .5 inch 8.2-14.SVDC 

J 115VAC or 
3550W 25MV 25MV 75MV .5 inch 8.2-14.SVDC 

~ .3240HM 3PPM 6S2fto 85°F 100MV 100MV~ NA .4 inch 4AA B"att. 

ALL UNITS ARE FACTORY ASSEMBLED, 
TESTED AND CARRY A FULL 1 YEAR WARRANTY. 

, ,, ,.. See.YCtur Dealer . ~ 
':" , . ·.: ' ~·' C'i1R • :; 

'"c all Toll Fr~ (Soof as4;2b4e DSI Instruments/ Inc. 
Californi8 Besidents·, C.ail Collect (714) 565-8402 

• NO EXTRA COSTS • 

VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD -- . 
·: 7914 Ronsop Road, Nif , San Qlego, ,CA 92t1t. ' 

:~.;.-~;. 1 .:~ . , :r~ ~, .. , ! ' ..... 



BENCHMARKS 
Apartment Antenna 
for7 MHz 

A Hertz antenna in an apart· 
ment? Well ... at least a de· 
scendent of the Slinky family, 
treated as a shortened "Hertz." 

Mine is located in my first 

ada (VE60Z). One early morning 
session netted a 449 from 
JA 1 ITS, Tochigi, Japan. 

Original cost: 3 Slinky Jr. toy 
coils plus 50 cents worth of all· 
plastic clothesline, for a total 
of$2.12! 

Spence Collins, N6SC 

------- 7.6 METERS (2!J FEETJ-------. 
(FOR BEST S.,.Ri 

I/WAXED STRJNG 

----r- ~AO-IN, 

I ;';}/ ;: ~~~~~:'cNNA 
LENGTH} 

'PU.SrlC 
ClDTH£SLIN£ 

J Mt'TERS N0.22 MAGNt'r WIRE 
(JI FecrJ SOLOEREO TOGETHER 

-- -_j_ -0------.-_____rv"'~~ 
INPUT 

FROM TRANSNITTER 

Three toy coils and some plas
tic clothesline are all you need 
to make an antenna for limited 
space. It's not recommended 
for outdoor use, though; cor
rosion would make the wire 
highly resistive. 

L - SECTION TUNER 
(7 MHz) 

floor apartment - stretched 
approximately twenty-six feet, 
with the highest point being 
seven feet from the floor. A kit· 
chen-sink cold-water pipe 
serves as the ground system. 
The antenna is used with a 
Heathkit HW-16, loaded to 50 
watts output, and covers the 
range 7.00 to 7.05 MHz without 
retuning. 

Results have varied from 
early evening reports of 599 in 
San Diego (W6PLH), to 579 in 
Aspen, Colorado (W0NVQ), or 
579 in Whitecourt, Alberta, Can· 
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Instant Cabinets for 
Home Projects 

For most of us, making a cabi· 
net for home projects is a chore, 
and plain alunimum boxes are 
not always attractive. The solu
tion for me was a 3 x 5 index· 
card box. The first project that I 
put in this type of box was a 
transistor checker, which is 
shown in the photograph. Since 
that first index-box cabinet, I 
have made it a habit to place all 
my small projects in these file 
boxes. There is a wide assort· 

Small test instruments fit nicely into file· 
card boxes. Here is a transistor tester 
built into a 3 x 5 metal box. 

ment of colors and sizes, and 
two types of material are avail· 
able. So far I have used the met· 
al and plastic boxes in the 3 x 5 
and the 5 x 7 sizes. One nice 
feature about the plastic boxes 
is that they have a snap-lock lid. 

In most of my projects I make 
a panel insert which requires 
only two right angle bends. I 
have also used the surface of 
the index box for mounting the 
controls, and in this configura
tion the lid must be held closed 
in some manner. In one case I 
used aluminum trim-tape, which 
worked satisfactorily. 

John A. Burton, WB9QZE 

Another use for the file-card boxes is 
this multipurpose holder. The soldering 
iron is in its holder on top, and inside the 
cover is a tem perature-control circuit. A 
roll of solder and accessories are neatly 
stored in the bottom of the box. Be sure 
to use only metal boxes for this scheme; 
plastic will melt. 



Put TEN-TEC At The Top Of Your Accessory List 
It figures that the leader in solid-state HF technology would be 
the leader in solid-state HF accessories. So, when it's time to 
add to your operating equipment, look to the leader -
TEN-TEC. 
A. NEW TEN-TEC Model 247 Antenna Tuner - $69 
So unique there is a patent pending, the 247 fea tures a 47-tap 
toroid with silver plated 18 gauge wire, silver plated tap 
selector and lkV variable capacitors in a universal Transmatch 
circuit. Matches 50-75 ohm outputs to a variety of load 
impedances, balanced and unbalanced (built-in balun). 
Antennas such as dipoles, inverted "V''s, long random wires, 
Windoms, beams, rhombics, mobile whips, Zepp, Hertz and 
similar types can be matched from 1.8 to 30 MHz. Power 
rating: 200 watts, rf, continuous duty. Attractive aluminum 
case with black end panels. 
B. NEW TEN-TEC Model 277 Antenna Tuner/SWR 
Bridge - $85 Same unique features of model 247 above 
plus built-in SWR bridge and meter that shows ratios up to 
5: 1. Handsome black and gray styling. Matches Century 21. 
C. TEN-TEC KR50 Ultramatic Keyer - $110 The keyer 
you control. Dual memories, individually defeatable, for 
operation as full iambic (squeeze) keyer, with single memory, 
or as conventional keyer. Self-completing characters. 
Adjustable automatic weighting (50 to 1503} determined by 
speed setting, paddle force (5-50 gms), speed (6-50 wpm), 
and 500 Hz side-tone level (to 1 v.) 117 VAC, 50-60 Hz 
or 6-14 voe. 
D. TEN-TEC KR20-A Electronic Keyer - $69.50 
Speed 6-50 wpm. Factory adjusted paddle return force and 
weighti ng. Self-completing characters. Adjustable side-tone 
level. 117 VAC, 50-60 Hz or 6-14 VDC. 
E. TEN-TEC KR5-A Electronic Keyer - $39.50 
Same as KR20-A less side-tone and power supply. 6-14 VDC. 
F. TEN-TEC KRl-A Deluxe Dual Paddle - $35 
Same paddle as KR50; for iambic or conventional keyers. 
G. TEN-TEC KR2-A Single Lever Paddle - $17 Same 
paddle as KR20-A; for "TO" or discrete character keyers. 

H. TEN-TEC 206-A 25/100 kHz Crystal Calibrator - $29 
Pulsed output for easy identification. 9-12 VDC. 
I. TEN-TEC 208 CW Filter - $29 Four stage audio active 
filter provides 150 Hz bandwidth centered at 750 Hz. 
Two selectivity switch positions. 9-12 VOC. 
J. TEN-TEC 244 Digital Readout/Frequency Counter -
$197 Six digits show transmitted and received frequencies to 
hundreds of Hertz. LSI circuitry. 9 MHz preset information. 
Mode Switch selects freq. band or counter operation. 
12-14 voe. 
K. NEW TEN-TEC 262M AC Power Supply with VOX -
$145 Solid-state; built-in ammeter. Output: 13 VOC ±0.SV., 
to 18 A. Regulation better than 1 %. Electronic circuit breaker. 
Mic. input: 2 megohms. VOX gain and delay control. 
Adjustable delay, 0.1 to 1 sec. 
L. NEW TEN-TEC 252M AC Power Supply - $119 
Same as 262M except less VOX. 
M. TEN-TEC 215P Ceramic Microphone - $29.50 
Use hand-held or at desk with matching stand included. 
Optimum articulation, smooth response free of power limiting 
peaks, impervious to temp. or humidity extremes. PTT switch, 
cable and 3-circuit plug. Black and gray. 
N. TEN-TEC 210 AC Power Supply - $34 Solid-state. 
Output: 13 VOC, ±0.5 V, to 1.2 A. Regulation better than 1 %. 
0 . TEN-TEC Blank Enclosures - from $7 
Five sizes, finished to match 540/ 544. 

See your TEN-TEC dealer or write for full details. 

,r:.~r,.EN-TEC ,INC. 
• •••• ~EV IERVILLE , TENNESSEE 37862 

EXPORT,!>115 llNCOL N AVC . O i1CAGO. Ill. 60646 

THE BESf THING NEXT 10 A 
'JFN!JEC 1RANSCEJVER (or any other) 

IS A 'fEN!fEC ACCESSORY 
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Dear Horizons: 
I think your magazine is great 

and I have a few suggestions. You 
may have considered these already 
or for some reason they won't 
work, but I thought I'd tell you 
anyway. 

1. Have a section of ham-radio
related ads in the back of the 
magazine; it could be similar to the 
way QST magazine does it but on 
a smaller scale. 

2. Have a section where you 
review a selected piece of amateur 
equipment, including things like 
how it performed during any tests 
it underwent (administered by the 
Horizons staff if possible}, how it 
works, etc. 

3. Have a section where readers 
can write in with problems (such 
as "Dear Ham Radio Horizons 
Advisor"} or give helpful hints they 
have discovered. 

4. Divide the magazine into 
sections - each edition would 
present perhaps a different anten
na in the antenna section, a differ
ent thing to build (complete with 
schematics and parts lists or just 
to give a general idea on how to 
build a specific project) each 
month. 

That's all I can think of right 
now. If you don't like any of them, 
just throw them away. I hope you 
keep up the good work. 

Derrick Kolus 
Mechanicsburg, Pennsylvania 

Thanks for your input, Derrick. You 
are right, many of these ideas have 
been examined to see if it would 
be practical to include them in 
Horizons. We haven't thrown any 
of them out, but rather have put 
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them on the shelf for the time 
being as impractical for Horizons 
in its current size. The suggestion 
nearest to the top of the list is the 
advisor section - and we're still 
tossing that one around to see if 
it'll fit. Our "Benchmarks" section 
is the place for helpful hints or 
quickie projects, so keep an eye 
on it from time to time. Edito1 

Dear Horizons: 
I just read the July 1978 issue of 

Ham Radio Horizons and enjoyed 
the article by W8FX on lightning 
protection. I want to add one 
comment that I think your readers 
should be aware of. I took all of 
the precautions I could think of 
and spared no expense in protect
ing my antenna installation of two 
towers. One is 100 feet up and I 
figured it wou Id get hit. The first 
lightning storm that came through 
after the installation of all of my 
new equipment blew the audio 
section out of my Yaesu. I 
assumed it was the power line that 
got it. For the next storm I 
unplugged the power as W8FX 
recommended and the audio 
section was blown again. This time 
it blew the phone patch also. A 
knife switch on the phone line 
solved the problem. 

Allen Holecek, WA9MCX 
Rockton, Illinois 

Dear Horizons: 
Thought I would drop you a note 

and comment about your article in 
February 1978 Ham Radio 
Horizons, page 12. As it happened, 
I was then in the process of 
designing some new QSL cards 
(my first batch was about 
exhausted). I wanted something 
original and distinctive, so I had 
our local printer make up a design 
from my sketches. 

I wanted to have the necessary 
QSL information all on one side to 
make the task of the guy at the 
other end easier. At the same time 
I wished to make sure that the call 
was on both sides, as I understand 
this speeds up confirmation for a 
QSL manager. 

The front is, of course, purely 
for show. I chose a maple leaf 
because it is a part of our flag and 
is generally recognized as distinct
ly Canadian. The call is in black 
and is slightly larger than the word 
"CANADA" to draw attention to it. I 
hope it will be given a prominent 

position on the walls of DX hams 
I work. 

Your article was very helpful in 
explaining what's available and the 
reasons for doing (and not doing) 
certain things when designing a 
card. Your article, combined with 
my own experience in getting 
cards, made the designing of this 
one possible. Keep those inter
esting articles coming. 

Glenn McMichael, VE3CGU 
Goderich, Ontario 

Dear Horizons: 
Field Day is right! The experts in 

the art of ORM sure had one! I 
haven't heard confusion and lack 
of common courtesy to equal it in 
all the time" I've been on the air. 
Stations with OSO's already in 
progress were continually stepped 
on by the endless "CO field day" 
calls. I didn't listen in on al I the 
bands, and I'm sure only a small 
percentage of participants were 
guilty, but it surely was dis
appointing to hear. 

One more thing while I'm clear
ing the air. Please advise your 
readers that a station that follows 
his call sign with /mm (1, 2, or 3) is 
not exotic DX - just a ham who's 
on a boat or ship. The number 
identifies which ITU Region the 
vessel is in. 

In many cases, these maritime 
mobiles have skeds with family 
and friends to keep in touch (there 
are no phones in the ocean). It's 
hard enough to make contact, 
much less maintain it, through the 
ORM of stations hot on the trail of 
rare DX. Listen before you call, 
please! Oh, yes, the maritime 
mobiles usually wait until they 
return home to answer OSL cards, 
which results in a stateside 
postmark! 

Thanks for letting me spew a 
little, and thanks for a neat 
magazine. 

D'Vonne Esbrook, WBSUTX 
Mandeville, Louisiana 

Dear Horizons: 
Enclosed is an order for a 

subscription to Ham Radio 
Horizons for a good CB friend. I 
hope that I'll soon find him on the 
ham bands. 

Thanks for the "down-to-basics" 
so many of us need. Not all of us 
have an "Elmer" for guidance and 
it is kind of tough to find a source 
of information that makes us feel 



comfortable in the strange new 
world of Ham Radio. 

As an XYL whose OM is still not 
a ham, I keep hoping he will soon 
master the code and become a 
novice. It's tough being an XYL 
without a ham for a husband! So 
many articles have been written 
about ladies who have succumbed 
to "ham fever" after their 
husbands have nagged them for a 
long time, but how about the gals 
who turn the tables? How do you 
convince the OM that the radio 
room in that closet isn't quite big 
enough, or that the inverted vee in 
the back yard needs some work 
done, that an antenna matcher 
might be of value, or that maybe if 
he were a ham all of it would be so 
basic that he wouldn't ask "why"! 

Anyhow, thanks for all the help 
in the past. 

Janice Pledger, WB7BRL 
Yuma, Arizona 

Dear Horizons: 
Just like to say thank you for 

your article in Ham Radio Horizons 
on making your own QSL cards. I 
would not have made my original 
had it not been for your article. I 
received my ticket on 4-15-78 and 
I'm a novice. So far I've received 
about 50 QSL cards and love to 
read about their reaction to my 
cards. One nice fellow drew a 
picture and sent me that as his 
card ... so I think original cards 
make ham radio that much more 
enjoyable. I had problems obtain
ing an artist, and had a little 
printer trouble, but it was fun. I 
have now inspired a couple of 
friends to brew their own -
maybe your article will really get 
the ball rolling ... thanks . .. 

Dan Clark, WD6GWT 
Cucamonga, California 

Dear Horizons: 
I am happy, excited, and just 

overjoyed on my good luck on 
being a winner of a life-time 
subscription to Ham Radio 
Horizons ... it's a super magazine. 
The information is written so we 
can understand it. 

I guess the Rochester Hamfest 
was my greatest ever - I passed 
my General exam out there. 

Don't change this magazine - it 
is the best. Thanks again. 

Elmer Eckerson, WB2VWD 
Glens Falls, New York 

All Palomar Engineers products are 
made In U.S.A. Since 1965, manufacturers 
or Amateur Radio Equipment only. 

• New device opens up the world of Very Low Frequency 
radio. 

• Gives receptiQn 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 
frequency broadcasts, ship-to-shore communications, 
and the European low frequency broadcast band. 

The converter moves all these signals to the 80 meter amateur band where 
they can be tuned in on an ordinary shortwave receiver. 

The converter is simple to use and has no tuning adjustments. Tuning of 
VLF signals is done entirely by the receiver which picks up 10 KHz signals 
at 3510 KHz, 100 KHz signals at 3600 KHz, 500 KHz signals at 4000 KHz. 

The VLF converter has crystal control for accurate frequency conversion, a 
low noise rf ampl ifier for high sensitiv ity, and a multipole filter to cut 
broadcast and 80 meter interference. 

All this performance is packed into a small 3" x 1112 " x 6" die cast 
aluminim case with UHF (S0-239) connectors . 

The unique Palomar Engineers circuit eliminates the complex bandswitch
ing and tuning adjustments usually found in VLP converters. Free 
descriptive brochure sent on request . 

Order direct . VLF Converter $55.00 in U.S. and Canada. Add $2.00 
shipping I handling. California residents add sales tax. 

Explore the Interesting world of VLF. Order your converter today! Send 
check or money order to: 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 
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If you can't 
hear them ... 

Dx'ing 
Contesting • Ragchewing 

Traffic Handling 

There's a Telex Headphone t hat 
w ill let you do it better. Sure, some
times you just can't hear them. But 
if there's a chance, it's easier with a 
Telex headphone. There's one for 
every discriminating choice. At 
better ham outlets everywhere, or 
write ... 

PRODUCT S OF SOUND RESEARCH 

C 0 M M U N I C A T I 0 N S, I N C . 

9600 ALDRICH AVE SO, MINNEAPOLIS. MN 5 54 20 US/\ 
re lepho ne 6 I 2·884·4051 . telex· 29·7053 

Europa: 22 rue d o ta. Log1on-d Honneur. 93200 St Dems. Ffancc 
1e1eohone 820-98-46. telex· 63-0013 

unmatched 
<don't be> 

UNMATCHED IS THE WORD FOR DENTRON'S GREAT 
Jr. MONITOR. WEIGHING IN AT ONLY 2% POUNDS, IT'S 
A REAL HEAVYWEIGHT WHEN IT COMES TO SPECIAL 
FEATURES. THE Jr. MONITOR TUNES CONTINUOUSLY 
FROM 1.8 TO 30 MHZ, WITH OUTPUTS FOR COAX, 
RANDOM WIRE AND BALANCED FEEDLINES. IT'S 
RATED AT 300 WATTS AND HAS A CERAMIC ROTARY 
SWITCH FOR SELECTING TAPS ON THE AIR WOUND 
INDUCTOR-
COMPLETE WITH MOBILE MOUNTING BRACKET, IT'S 
AVAILABLE FROM 

C'"'LL NOW FOR GG.l.S.M.O. 
r1. 2305 CHERRY ROAD 

SPECIAL PRICES ROCK HILL, S.C. 29730 

803-366-7 157 
GENERAL INTERNATIONAL SERVICES (METRO OUTLET) 

... at last . .. 
your shack organized! 

A beautiful piece of furniture - your XYL will love it! 

$13995 S-F RADIO DESK 
Deluxe • Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Also avai lable in Unfinished Bi rch, $124.95. 

Additional Informat ion on Request. 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted. 

F.0.6 . Culver City. (In Ca lif. Add 6% Sales Tax.) . . 
S-F AMATEUR RADIO SERVICES 

* 4384 KEYSTONE AVENUE • CULVER CITY. CALIF. 90230 - PHONE (213) 837·4870 * 

* 10 thru 80 the easy way ! ! ! 
"BIG SIGNAL" W2AU BALUN * 
"OLD RELIABLE" W2VS ANTENNA COILS * 

ANTENNA KIT 
These two old fr iends• gel logerher wi1h t 20 feel of high 
quality n 14· 7 srrand copper an1c1111a wire and a pair of 

"END-SULA TORS" enJ insulalors lo creilte a superior 

HO 1hrough 10 merer. 108 foot long. full power ( 1.000 waits/ ' 
2.000 waits P.E.P.) antenna. Instruction> included. 
Price $48.25 plus $1.00 handling charge. 

In Cdlif. add 6'{, sales tax. Maste rchar~e & Visa accepted. 

Order from: S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVE., CULVER CITY CALIFORNIA 90230 Ph. (213) 837-4870 

* 



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

$4.95 ea. 

OF-1 OSCILLATOR 
Resistor/capacitor circuit provides 
osc over a range of freq with the 
desired c rystal. 2 to 22 MHz, OF-1 
LO, Cat. No. 035108. 18 to 60 MHz, 
OF-1 HI , Cat. No. 035109. 
Spe~ify when ordering. 

$4.25 ea. 

.02% Calibration Tolerance 
EXPERIMENTER CRYSTALS 

(HC 6/ U Holder) 

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

$5.50 ea. 

SAX-1 TRANSISTOR RF AMP 
A smal l signal amplifier to drive the 
MXX-1 Mixer. Single tuned input 
and link output. 3 to 20 MHz, Lo Kit, 
Cat. No. 035102. 20 to 170 MHz. Hi 
Kit , Cat. No. 035103. 
Spec ify when ordering. 

$5.50 ea. 

PAX-1 TRANSISTOR 
RF POWER AMP 
A sing le tuned output amplifier 
designed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, 
depending on frequency and vol
tage. Amplifi er can be amplitude 
modulated 3 to 30 MHz, Cat. No. 
035104. 
Specify when ordering. $5. 75 ea. 

BAX-1 BROADBAND AMP 
General purpose amplifier wh ich 
may be used as a tuned or untuned 
unit in RF and audio applications . 
20 Hz to 150 MHz with 6 to 30 db 
gain . Cat. No. 035107. 
Specify when ordering . 

$5.75 ea. 

Shipping and postage (inside U.S., Canada and Mex ico only) 
will be prepaid by International. Prices quoted fo r U.S., 
Canada and Mexico orders only. Orders fo r shipment to other 
countries w ill be quoted on request. Address o rders to: 

MI S Dept., P.O. Box 32497, 
Oklahoma City, Oklahoma 73132. 

Cat. No. Specifications IDC5Uliil\ 031080 3 to 20 MHz - for use in OX OSC Lo 
Specify when ordering $5.95 ea. 

031081 20 to 60 MHz - For use in OX OSC Hi 
Specify when ordering $5.95 ea 

031300 3 to 20 MHz - For use in OF-1 L OSC 
Spec ify when ordering $4. 75 ea. 

031310 20 to 60 MHz - For use in OF-1H OSC 
Specify when ordering $4. 75 ea. 

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

Oklahoma City, Oklahoma 73102 



PRODUCT 
SHOWCASE 

Palomar Electronics 
Hand-Held Transceiver 

The new Palomar Mini·1 VHF· 
FM transceiver is about the 
same height as a dollar bill -
yet it 's a giant in performance. 
The transmitter output is one 
watt, with a total of 18 channels 
availabl e in the 144·148·MHz 
band. The channels are obtained 
by using up-down split, down-up 
split, or simplex, all with only six 
crystals. 

With the Auto-Patch option, 
the Palomar Mini-1 can access a 
repeater and communicate 
through the telephone system 
as well. 

Dimensions of the Palomar 
Mini-1 are 152 mm high by 67 
mm wide by 46 mm deep. Its 
compact size makes it excep· 
tionally convenient as a means 
of portable communications. 

For more information about 
the Palomar Mini·1 VHF trans
ceiver, write to Palomar Elec· 
tronics, 655 Opper Street, Es· 
condido, Cal ifornia 92025; or 
use ad check on page 94. 

New Heath Wattmeter 
Heath Company, the world's 

largest manufacturer of elec
tronic kits, has released a new 
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wide·band Bi-directional Watt
meter. Called the IM·4190 (or 
SM-4190 in an assembled ver· 
sion), it is a self-contained unit 
that measures transmitted radio 
power up to 300 watts and re· 
fleeted power up to 30 watts. It 
covers the 100-MHz to 1-GHz 
spectrum, and is an ideal tool for 
two-way rad io service and re· 
pair, or for the amateur-radio 
enthusiast. 

The IM-4190 is capable of 
withstanding full power over· 
loads on its lower scales with· 
out damage to the meter move
ment. A single 9-volt battery 
powers the IM-4190, so it may be 
used while portab le. N-type 
coaxial connectors are used for 
low insertion loss. Adaptors are 
included for use with UHF-type 
connectors. 

The IM-4190 kit retails for 
$114.95 and the SM-4190 assem
bled version is $195.00 (mail 
order from Benton Harbor). For 
more information on the IM/SM-
4190, write Heath Company, 
Department 350-630, Benton 
Harbor, Michigan 49022; or use 
ad check on page 94. 

Nye Viking Master Key 

The William M. Nye Company 
announces a new addition to 
their NYE VIKING line of products 
with the introduction of the 
MASTER KEY. Called the first ma· 
jor design change in telegraph 
keys in over 50 years, it is de
signed for the expert, yet is per
fect for the beginner. 

A prime feature of the Master 
Key is a contact assembly which 
is electrical ly isolated to keep 
the keying c ircuit separated 
from the base, the key arm as
sembly, and all exterior metallic 
parts. Thus, the shock hazard is 
greatly reduced. With its heavy 
die-cast body and non-skid feet, 
the key does not need to be se-

cured to the operating desk, nor 
does it require a sub-base. As 
with all NYE VIKING keys, the 
contacts are gold-plated silver 
for sharp, sure sending. The 
base of the Master Key has a 
black wrinkle finish with nickel 
plated exterior hardware. The ad· 
justable action key arm is fitted 
with a Navy style knob . The 
Master Key comes complete 
with 90 cm (3 feet) of two-con· 
ductor cord with attached plug. 
The list price is $19.50. 

This new product joins the 
famous-for-quality NYE VIKING 
line that includes Speed·X and 
Super-Squeeze Keys, Iambic 
Keyers, Low-Pass Filters, Anten· 
na Impedance-Matching Net· 
works, and Phone Patches. All 
are manufactured by Wm. M. 
Nye Company, Inc., 1614 · 130th 
Avenue NE, Bellevue, Washing· 
ton 98005, and are available at 
dealers nationwide. Write for 
more in formation , or use ad 
check on page 94. 

Multicore Solder 
Products 

Mult icore Solders, a leading 
worldwide supplier to aero· 
space, electronic, and industrial 
manufacturers has introduced a 
line of selected professional· 
quality solders and soldering 
accessories speci fi cally pack· 
aged for the technician, service
man, homeowner, hobbiest, and 
do-it-yourself users. Included in 
the product line are multiple· 
core wire solders in a variety of 
alloys and/or flux formulations, 
solid wire solder, solder creams, 
and emergency solder, flux 



pastes, and a line of desolder
ing wick. 

Among the different solder 
alloys offered are those for elec
tronic, general-purpose electri
cal , and a number of non-elec
tri cal appl ications including 
sheet metal work, plumbing, 
aluminum, and even a solder 
specifically formulated for stain
less steel and si lver jewelry. 

The packaging for each of the 
products has been carefully de
signed to provide the user with a 
functional and practical choice, 
depending on the quantity they 
plan to use as well as storage re
qu irements. All packaging is 
printed with complete applica
tion and instructional data, and 
is color coded according to alloy 
for quick identification. Com
plete information on all these 
products is available from Multi
core Solders, Westbury, New 
York 11590; or use ad check on 
page94. 

Tandy Computers 
Catalog 

A microcomputer mail-order 
catalog has just been issued by 
Tandy Computers, the newly 
created retail division of Tandy 
Corporation, parent company of 
the nationwide Radio Shack 
electronics store chain. The 52-
page, 4-color catalog details a 
full line of popular brand micro
computers and accessories, 
software packages, parts, and 
literature currently in stock. 
Both kits and fully assembled 
microcomputer systems are list
ed in the catalog, at prices that 
range from several hundred 
dol lars to more than $20,000. 

Among the nationally known 
brands carried by Tandy Com
puters are Radio Shack's TRS-
80, the IMSAI 8080, Vector 1 and 
1 + , Xitan, Equinox 100, Poly
morphic System 8813, and many 
others offering beginners, hob
byists, educators, and business 
users a wide se lection from 
which to choose. 

In addition, the store carries a 
complete selection of micro
processor mainframes, periph
erals, software, printed-circuit 

CUSH CRAFT 
ISTHE FM 
ANTENNA 
COMPANY. 

Cushcraft manufactures the world's most 
complete line of quality antennas for 
amateur VFH-FM repeater service including 
high-gain multi-element vertical beams. 
stacked arrays, 5/8-wavelength 
mobile whips, half-wavelength Ringo® 
vertica ls, and the world-famous Ringo 
Ranger®. which features stacked vertical 
half-wavelength elements for 4.5 dBd 
omnidirectional gain. Whether your favorite 
repeater is next door or across the state. 
Cushcraft has a VHF-FM antenna which is 
exactly engineered to your needs. 

Four Pole 5/8 wave Mobile Ringo Ranger · 

£aJStii'Qrl ~ CORPORATION 

In Stock With Dealers World Wide P.O. Box 4680. Ma nc hester. N. H. 03108 

October 1978 lI:1IJ 71 



cur little bc~es 
replaee a lct cf eabte ! 

• select onY. of five ontennos ot the 
turn of o knob, with just one 
feedline ond o control coble to 
the remote switching unit• 

• soves coox , simplifies stotion loyout • 

• hondles 4 kw p . e . p . • 

• other models to nine posi tions • 

• lull one - yeor worronty • 
model sw -5 heovy duty -

REMO TE CONTROL LED ANTENNA SWITCH - $135QQ p lus$ 3 shipping • ::!!: 
•ord e r direc t o r w r ite fo r brochure• · 

ANTENNA MART 5 15-292- 7114 

b o x 1010, i . s.u. stot ion, o m es, iowo 50010 

QUALITY KENWOOD TRANSCEIVERS 
. . . from KLAUS RADIO 

The TS-820S is the rig that is the 
t alk of the Ham Bands. Too many 
built.in features to list here. What 
a rig and only $1098.00 ppd. in 
U.S.A. Many accessories are also 
available to increase your oper
at ing pleasure and st at ion ver
sat ility. 

TS-700SP 
2M TRANSCEIVER 

Guess which transceiver has made 
the Kenwood name near and dear 
to Amateur operators, probably 
more than any other piece of 
equipment? That's right, the TS-
520S. Reliability is the name of 
this rig in capital letters. 80 t hru 
10 meters wit h many, many built
in feat ures for on ly $739.00 ppd. 
in U.S.A. 

TR-7400A 
2M MOBILE TRANSCEIVER 

Super 2·meter operating capability 
is yours w ith this u lt imate design. 
Operates a It modes: SSB (upper 
& l ower ), FM, AM and CW. 4 MHz 
coverage (1 44 to 148 MHz). The 
combination of this unit's many 
exc iting features w ith t he qua l ity 
& rel iabi lit y that is inherent in 
Kenwood equipment is yours for 
only $729.00 ppd . in U.S.A. 

This brand new mobile transceiver 
(TR-7400A) wit h t he astonish ing 
pr ice tag is causing quite a com
mot ion . Two met ers wit h 25W or 
! OW output (selectable), d igital 
read-out, 144 through 148 MHz 
and 800 channels are some of the 
features t hat make t h is such a 
great buy at $399.00 ppd. in U.S.A. 

Send SASE NOW for detailed info on these systems as well as on many other fine 
lines. Or, better stilt, visit our store Monday thru Friday from 8:00 a.m. t hru 5:00 p.m. 
The Amateurs at Kla us Rad io are here to assist you in t he selection of the optimum 
unit to full fi ll your needs. 

at&lli ll&DiO 
8400 N. Pioneer Parkway, Peoria, IL 61614 
Jim Plack W9NWE- Phone 309-691-4840 
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Inc. 

accessories, discrete parts, and 
literature_ The new store also 
offers programming assistance 
and on-premises computer serv
ice by ski lled technicians . 

Copies of the new Tandy 
Computers 1978 Catalog are 
available by telephon ing toll
free 800-433-1679, by writ ing to 
Tandy Computers, Dept. R7, 
P.O. Box 2932, Fort Worth, Texas 
76101 , or use ad check on 
page 94. 

Filter and Compressor 
for CW and SSB 

flLfEll/COM, 115501 

Dynamic Electronics, Incorpo
rated, of Decatur, Alabama, has 
recently designed a CW and ssb 
filter with audio compress and 
expand features, plus an output
level control- The fixed-tuned fil 
ters provide sharp attenuation 
for noise and interference from 
other stations. To prevent weak 
stations from being drowned out 
by extremely strong stations the 
COMPRESSED feature was add
ed. This works on the amplitude 
of all signals whether they be 
code, voice, teletype, slow-scan 
television, or foreign-broadcast 
stations. This is ideal for receiv
ing weak DX stations since a 
great improvement in the signal
to-noise ratio is obtained. 
Another advantage of the com
press feature is that the output 
control can be set for a comfort
able listening level, and strong 
stations will not blast through. 

The expand feature was add
ed to restore audio quality to 
signals wh ich have been com
pressed by speech compressors 
such as Dynam ic Electronics' 
DE-120 . With this feature , a 
higher-than-normal level of com
pression can be used for superi-



or communication. An output 
control is included to adjust the 
volume for external earphones 
and speaker. 

The DE·105 comes with a 
patch cord which plugs into a re
ceiver's earphone jack. The nor
mal speaker or earphones are 
then plugged into the output of 
the DE-105. The DE-105 comes in 
either an ac or a de model. The 
ac model is designated as DE· 
105A and sells for $79.95; the de 
model is designated as DE·105B 
and sells for $68.95. The units 
carry a one-year warranty and 
may be returned for a refund dur· 
ing a 15-day trial period. For 
more information write: Dynam· 
ic Electronics, Incorporated, 
P.O. Box 896, Hartselle, Ala· 
bama 35640; or use ad check on 
page 94. 

Bristol Electronics 
10-Meter Transceiver 

Bristol Electronics of New 
Bedford, Massachusetts, now 
offers two mobile transceivers 
for the amateur 10-meter band. 
The HAM-10 is a 10-watt, 40· 
channel unit that covers 40 
channels with 10-kHz spacing, 
starting at 28.965 for channel 1. 
The HAM-100 is a 100-watt ver· 
sion of the same synthesized 
transceiver. 

Frequency control is by means 
of a patented Phase-Lock Loop 
synthesizer, and the receiver 
may be tuned between channels 
for better reception of off· 
frequency stations. 

These transceivers are not 
worked-over CB units, but are, 
according to Bristol Electronics, 
designed and engineered for 
amateur 10-meter band use. The 
equipment is of the same light· 
weight and compact style that 
amateurs are accustomed to 
using in the vhf part of the 
spectrum. 

Additional features include an 

CUSHCRAFT 
ISTHE HF 
MULTI BAND 
ANTENNA 
COMPANY. 

ATB-34. Three Bond 

Cushcraft manufactures a full range of hig h
frequency antennas which are performance 
engineered for the most discrim inating amateur. 
For the amateur who demands top performance 
in a mult ibond Yagi beam there's the 
incomparable ATB-34 three-bond beam for 
broadband. high-gain coverage on 10, 15 and 
20 meters. 
And for the Amateur with lim ited antenna space 

and budget who wonts reliable. multiband 
radio communicat ions there a re three Cushcratt 

mult iband verticals to choose from: the three
band AN-3 for 10. 15 a nd 20; the four-band 

AN-4 for 10. 15. 20 a nd 40 meters; a nd the AN-5 
for low VSWR five-band performance from 80 

through 1 0 meters. 
Cushcraft high-frequency antennas are quality 
engineered tor top performance; they are often 

imitated. but never duplicated. 

AN-4. Four Bo nd 

£a"ihCiQn GP CORPORATION 

In Stock With Dealers World Wide P.O. Box 4680. Manchester. N. H. 03108 
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~ L ELECTRONIC DEPT. STORE ,.;,U J,n LAFAYETTE RADIO ELECTRONICS ASSOCIATE STORE 
ELECTRONICS INC COMPLETE QUALITY ELECTRONIC EQUIPMENT 

. . WRITE FOR SPECIAL QUOTE 
MAJOR BRANDS 

YAESU 
TEMPO 

KOK 
DENTRON 

CUSH CRAFT 
LARSEN 

-OTHERS-

Do not atlempt to 
raise antenna or 
antenna support 

near power l1nes
YOU CAN BE KILLED' 
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1315 BLUFF CITY HWY. 
BRISTOL, TN . 37620 

YAESU 
FT 301 ·D 
$935.00 

Retail 

VA . 

CALL BOB BROWN 
WA4HAA 

FOR YOUR 
SPECIAL PRICE 

615·764·0831 
615·968·5343 

automatic noise-limiter, com
bined S- and rt-power meter, 
LED modulation monitor, and a 
jack for an external speaker. A 
microphone and all mounting 
hardware are included. 

The modulation system is 
a-m, with a capability of 95 to 
100 per cent modulation. Spuri
ous signals are suppressed bet
ter than 60 dB, and harmonics 
are suppressed better than 45 
dB. The HAM-100 has a selector 
switch for either full power or a 
10-watt level for local work. 

For more information, contact 
Bristol Electronics, Inc., 651 
Orchard Street, New Bedford, 
Massachusetts 02774; or use 
ad check on page 94. 

Prime Components 
Purchasing Guide 

A new components catalog 
has just been released by Prime 
Components Corporation , of 
Hauppauge, New York. 

The 36-page illustrated book
let lists many of the small parts 
often needed by hobbyists, ex
perimenters, or small develop
ment laboratories. 

A partial listing of items that 
can be purchased from Prime 
Components Corporation in
cludes c leaning and servicing 
c hemicals , test equipment, 
tools, integrated c ircuits, d i· 
odes, transistors, capacitors, 
resistors , LEDs and LED dis
plays, lamps, fuses, and many 
other small parts. Al I of the parts 
are brand-name manufactured, 
and are available from stock. 
The catalog is free, and there is 
a min imum order requirement 
of $25. 

To receive your free catalog, 
write to Prime Components 
Corporation, 65 Engineers Road, 
Hauppauge, New York 11787; or 
use ad check on page 94. 

Etch Art Certificate 
Every once in a while someone 

comes up with an eye-catching 
item for the ham shack that's 
truly an attention-grabber. The 
Etch-Art Certificate of Operation 



certainly fits that description. 
Although it is called a cer

tificate, it could equally be 
called a plaque. The certificate 
is etched in copper with a black· 
plastic background, in the man
ner of the familiar printed-circuit 
board. The brushed-copper sur
face with lettering in a con
trasting dense black amounts 
to what can only be termed a 
"classy" treatment of an ama
teur certificate. 

The certificate is a standard 
8 x 10 inches, ready for framing 
(or you could mount it on your 
own wood base to make a hand· 
some plaque). The price is 
$14.95, postpaid. To order, PRINT 
your name, class of license, and 
your call, exactly as you want 
them to appear on the certifi
cate, and send a check or money 
order to Etch Art, Post Off ice 
Box 57281, Dallas, Texas 75207. 
Be sure to include your return 
address, and add 5 per cent 
sales tax if you reside in Texas. 
No COD please. 

Receiver Preamplifier 

Telco Products Corporation 
announces two new mobile in· 
line receiver preamplifiers. 
Known as Models VHF 144 and 
UHF 450, they are specifically 
designed for amateur, police, 
emergency, business-band and 
Class A CB transceivers. 

These new computer-de· 
signed preamplifiers boost re
ceiver sensitivity. A unique rf· 
sniffer circuit allows the pre
amplifier to sense when the 
transceiver is keyed , and 
switches the preamplifier off 
during the transmit cycle. This 
feature allows the preamplifier 
to be connected directly into the 
coax line with no modification 

CUSHCRAFT 
IS THE VHF·UHF 
ANTENNA 
COMPANY. 
Cushc raft precision engineered VHF/ UHF Yagi beams 
have become the standard of co mparision the world 
over for SSB and ON operation on 6 meters through 432 
MHz. Built by skilled craftsmen from the best available 
materials. these beams represent that rare combination 
of high electrical performance. rugged construction. 
and durability. 

~-1 14-2 Meter Yagi 

Quad Array 

Cushcraft's Quad Arrays f0< 144. 220. 
and 432 MHz use four matched 
11-element Cushcraft Yogis and are 
the ultimate in a high-perf0<mance 
Yagi array. These arrays hove been 
carefully engineered f0< maximum 
forward gain. high front-to-back ratio, 
and broad frequency response. All 
antennas provide a low VSWR match 
to 50-ohm coaxial feedline. 

20 Element DX Array 

Cushcraft's wide variety of VHF/UHF 
Beams includes an antenna for every 
amateur activity above 50 MHz. whether 
local ragchewing or long-haul over-the
horizon DX. All models have been 
carefully optim ized for maximum 
forward gain with high front-to-back 
ratio. The heavy-wall bright hard-drawn 
aluminum booms and elements are 
combined with heavy formed aluminum 
brackets a nd plated mounting 
hardware for long operating life and 
survival in severe weather. 

&atshCiQrl ~ CORPORATION 

In Stock WHh Dealers World Wide P.O. Box 4680. Manchester, N. H. 03108 
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- CENTRAL NE.WY~ FASTEST GROWING ~AM DEALER ..M ~-· ~fl~ . - -• . . , . IEZ:lllgi 
~---- ~ · . . .. ~." (); .. i······ ~ ... -. - - ; T-22 7P . ..· 350Xl· Alld S • 

\1 Ll• ? •,oo .,. ~ 

. -··. -· . • I I •1)1; JC''' ' ';~:;;;· o _9.!.ffi.Q!, 
Featuring Yaesu, learn , At las . Dentron. Ten-Tee, Swan. Regency, Standard , Tem po, 
KLM, H y-Gain. Mosley. Larsen . Midland , Wi lson . Southwest Technical Products . Tristao 
Towers , MFJ. KDK . and Mic ro wave Modu le. We servic e everyth ing we sell' W ri te or call 
f or a quo te. YOU WO N'T BE DISAPPOINTED. 

We are j ust a few minutes of f the NYS Thruway (1-90) Exit 32 

ONEIDA COUNTY AIRPO~T TERMINAL BUILDING B b 
Warren ORISKANY, NEW YORK 13424 o 
K~XN WA2MSH 

315-337-2622 

to the existing mobile system. 
The VHF 144 has 20 dB gain 

over a 5-MHz band in the fre
quency range of 140-180 MHz. 
Model UHF 450 features 10-12 
dB gain over any 1-MHz band in 
the frequency range of 400-512 
MHz. The VHF 144 will safely 
handle transmitter output of 40 
watts, and UHF 450 will work 
with 100-watt transmitters. 

Suggested retail price for the 
VHF 144 is $49.95; and for the 
UHF 450 is $59.95. For addition
al information, contact Telco 
Products Corporation, 44 Sea 
Cliff Avenue, Glen Cove, New 
York 11542; or use ad check on 
page 94. 

Precision Tuning 
Devices 

Two new series of miniature 
multi-turn trimmer capacitors 
with Teflon dielectric have been 
added to the Tetter line manu
factured in Croydon, England. 
Type TPC trimmers have printed
c i rc u it tags arranged for 
through-board mounting; the ca
pacitor occupies an 8.4-mm 
(11 /32-in.) diameter hole cut in 
the circuit board, the tags being 
pushed into place from below. 
Th is minimizes protrusion above 
and below the board. 

Type INS trimmers have the 
rotor insulated with a nylon ex
tension-piece to prevent the ad
justing screwdriver itself in
fluencing the capacitance set
ting. Tetter capacitors are cylin
drical (brass-teflon-brass) with a 
circular ceramic base. The multi
turn screwdriver adjustment -
each complete turn alters capa
citance by about 1 pF - pro
vides very fine tuning and ex
ceptional stability. There are 
four models with capacitance 
swings of 5, 10, 15, and 20 pF. 
Existing versions plug into the 
circuit board from above, with a 
choice of horizontal or verti cal 
adjustment. 

New models of the Jackson 
Brothers TX5 vane-type transmit
ter-capac itors have also been 
announced. One version has 
Teflon interleaves in the air 



spaces between the vanes to 
provide a higher voltage/capa
citance ratio per unit volume. 
Another has the shaft mounted 
in roller bearings to reduce the 
drive torque. The capac itors 
are made with capacitance 
swings up to 1500 pf and in 
single-stator, split-stator, and 
differential versions. Working
voltage ratings vary from 2 kV 
to 6 kV. 

10:1 Reduction Drive. The new 
type 6100 reduction drive intro· 
duced by Jackson Brothers is 
designed specifically for attach
ment to single-turn potentio
meters. The 10:1 reduction ratio 
converts the component into a 
high-resolution multiturn po
tentiometer, the combination 
costs much less than such a 
potentiometer. A British po
tentiometer manufacturer is cur
rently supplying such combina
tions in quantity for use in con
sumer radio and TV receivers. 
The drive is a friction-operated 
epicyclic ball-drive with auto
matic protection against over
adjustment. 

For more information, write to 
Swedgal Electronics, Inc., 258 
Broadway, New York, New York 
10007. 

Yaesu Digital Readout 
Yaesu Electronics Corpora

tion of Paramount, California, 
now offers an LED digital-fre
quency readout for the FT-221 or 
FT-221 R two-meter all-mode 
transceiver. The YC-221 LED fre
quency- re ado u t accessory 
simply plugs into the FT-221 
series transceiver. A simple 
minor modification needs to be 
made to some of the early trans
ceivers and full instructions are 
given in the YC-221 manual. The 
frequency readout is in seven 
digits, covering 1\4 to 148 MHz 
in one-half-inch LEDs. Amateur 
net price is $119. Contact your 
local Yaesu dealer or write 
Yaesu Electronics Corporation, 
15954 Downey Avenue, P.O. 
Box 498, Paramount, California 
90723, or use ad check on 
page94. 

Gre.at: ~ 
Performe 

Low down silhouette and streamlined good looks. That 
describes the Larsen KOlrod Antenna. 

Performance that assures solid contacts with no power 
wasted In inefficient base or phasing coils and with none lost in 
inefficient high loss whips. Real performance ... that, too, is what 
you get with the Larsen KOlrod Antenna. 

These antennas were designed and engineered to meet the 
tough compet itive needs of the two-way commercial 
communications field. Today they are sold to these users 
throughout the U.S. and in Canada, Australia, South America, 
Mexico and in Europe, too. And often at a price some above 
competition. The reason has got to be performance. Well , OK ... 
looks and performance. 

Now you can get these same Larsen KOi rod Antennas in 
leading Amateur stores. They are available in a variety of 
easy-to-in$tall permanent and temporary mounts to meet Amateur 
frequency needs on 144, 220 and 440 MHz. And even on 6 meters. 

Write for catalog and fact sheet and the name of the dealer 
nearest you. Then you, too, will say: "Thanks for the fine signal 
report. The antenna here is a Larsen KOi rod! " 

Pioneers in communications antennas for over 25 years. 

1161 1 N.E. 50th Ave./ P.O. Box 1686 
Vancouver, WA 98663 / Phone: 206/573-2722 / Telex: 36-4428 

In Canada write to: Unit 101 -283 E. 11th Avenue 
Vancouver, B.C. VST 2C4 / Phone: 604/872-8517 

® KUlrod is a Registered trademark of Larsen Antennas, Inc. 
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The "ULTIMATE" in CW Reception! 

ACTUAL SIZE 
3-1/2 " WIDE 
2-3/8" HIGH 
4-3/8" DEEP 

COPY ONE® 

$99.95 

COPY ONE IS NOT A FILTER! This station accessory is a must for the discriminating 
amate ur who operates CW, whether he is an avid CW op or one who engages in CW for 
proficiency. The CW signal is processed (not filtered) in a manner which allows true 
ULTIMATE STATION REJECTION , a mode which has been previously unavailable . The 
circuitry is totally unique (patent pending), a must for emergency CW operations. If you 
haven't had the opportunity to operate a COPY ONE, ORDER YOURS TODAY! 

COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES: 

• Ultimate station rejection (almost unbelievable but true!) 
• Pitch & volume independent of receiver or transceiver 
• Full quieting (i.e., no background noise) without squelch 
• COPY ONE is not a filter , there is absolutely no ringing 

or background noise 
• Plugs into tra nsceiver or receiver/ transmitter combo 

without modification 

ORDER YOURS TODAY! 

• Discriminates signals in 80 to 100 cycle increments 
• Full break-in CW operation 
• Includes 115 volt AC power supply or may be battery 

operated 
• Built in code practice oscillator 
• LED lock-up controls front panel mounted 

send $99_95 by check or money o rder to: LOGITRONICS~ INC@ 
31 35 N . COLE RO. BOISE , IOAHO 8370 4 

.. 

Allirmlla11k 
llill ii! 

Kenwood 
Larsen 
I com 
Dentron 
Nye Viking 

Mosley 
Ten-Tee 
Atlas 
Hustler 
Cushcraft 

Drake Yaesu 

~[Q) D mJ@J ~ ®&~~ =~:~1v 
Amateur Headquarters for the Northeast 

185-191 West Ma in Street • PO. Box 88 
Amsterdam. N .Y. 12010 Tel (518) 842-8350 
Just 5 minutes from N. Y. Thruway- Exit 27 
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New! 
Ham it up. 
have a world of funf 

only 
$27.95 

Kantronics Ham License Success Kit 

Discover the lure of amateur radio! 
The excitement of around-the-comer or around-the-world 

communications is waiting for you. From long distance 
"DXing," to amateur satellite communications. Hams do it all. 

To join this worldwide fraternity, you must make 
the first move. Kantronics Ham License Success Kit 
can help you pass the FCC Novice examination. Study with 
our easy-to-understand license theory manual, code practice 
oscillator, brass code key, Morse code cassette course and 
"on-the-air" practice tape. 

Start today, our address is be low. 

ll'KANTRDNICS 
1202 East 23rd Street 

The Lightweight Champs. 

Lawrence, KanS..s 660<!4 Phone: 913-842-7745 
We accept Visa, Master Charge, check and money orders. 

More details? Ad Check page 94_ 



WE KNOW YOU WANT 
THE VERY BEST! 

In a market already over crowded by others, all 
making claim to being "THE BEST', we knew we 
had to be better. *COMMUNICATOR I our 6 channel. 
3 watt handheld, and COMMUNICATOR II our 800 
channel synthesized 25 watt mobile offer all the 

pace 
COMMUNICATOR 

features of the "BEST" - and a few extra, including 
our one year warranty and a toll free 800 number 
answered by other hams who speak your language. 

PACE COMMUNICATOR - THE VERY BEST! 

AMATEUR PRODUCTS GROUP PATHCOM INC. 24105SOUTHFRAMPTON• HARBORCITY,CA90710 
•Communicator I w ill be available 1n the ta ll , Communicator II is in stock tor immediate shipment. 

HI ElECTRODICS, inc.~ 
We Sell & Service ~ 
These Lines 
Call Now For HAM Prices 

ICOM 
KLM 
Den Tron 
SWAN 
KDK 2015R 
Ten-Tee 
Wilson 
Telex 
Hustler 
Mos ley 
Cushcraft 

Ame co 
SAY Power Supplies 
B&.W Switches 
Shore 
Integrated Electronics 
LARSEN 
ADI Audio Dialers 
Pana Vise 
Amphenol 
Aluma Towers 
And Many More 

Special Prices On These Items Now 
IC OM 211 
KDK 201SR 
Ten-Tee 570 
Ten-Tee 574 
DenTron All Band Doublet 
SWAN TB4HA 
SWAN TB3HA 

11 Den Tron MT2000A 
DenTron MT3000A 

< 

!COM IC215 
KLM 144-148-16 
KLM 144-148-14 
KLM 144-148-50 
RG8U C OAX 
DenTron Big Dummy 
DenTron Jr. Monitor 
YAESU ITlOlEE 
!COM 24SSSB 
SAY Elect. Power Supplies 
KLM 2-25B 
10 ' &. 15 ' Roof Top T ripods 

We accept 
MC & Visa & Interbank Cards 

- will ship Ul'S C.O.D. 
422 ARMOUR CIRCLE NE 

ATLANTA GA 30324 
14041 876·0631 

..--~·~come by or call W1ll1am1WA4SVY 



Reliability - Service - Experience 
YAESU 

FT·227R 
144-148 MHz 800.CHANNEL 

" MEMORIZER" $315 

DRAKE 

Tr·7SYSTEM 
HF TRANSCEIVER 

.. . WRITE FOR QUOTE 

KENWOOD 

TS·520S 
16Q.10M TRANSCEIVER 

Buy your TS·520S from us for $739 and we 
will include an MC·50 microphone and CW·520 
filter FREE. 

IN STOCK 

DATONG MODEL FL·1 
FREQUENCY·AGILE 

AUDIO FILTER 
IMMEDIATE DELIVERY $179" 

PRE· PAID 

Please include your area code and telephone number 
with any correspondence. 

RSE HAM SHACK 
1207 W. 14 MILE. CLAWSON, M ICHIGAN 48017 lal 

313·435·5660 

STEP UP TO TELREX 
Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND® ARRAY" 

MONARCH 
TBSEM/ 4KWP 

~ 
By the only test that means anything . .. 
on the ai r comparison ... this array con
t inues to outperform all competition .. . 
and has for two decades. Here's why 
. . . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con
de nsers per antenna. Tel rex uses 3 opti
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/ B 
Tri-band performance. 

I LLUSTRAT ION BA LUN 

ILLUSTRAT ION TRAP ..... 
-~ ~-·-
D:· 

For techn ical data and prices on com
plete Tel rex line, write fo r Catalog PL 7 

I rex Laboratories 

ASBUAY P .OUO, NEW JlliS£Y 07112. US A 

THIS IS IT 
Bii\i) 

MODE L 4431 THRULINE® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 
IN STOCK FOR PROMPT DELIV ERY 

AUTH OR I ZED DISTR I BUT OR 

IYMbsferl 
associates 

115 BELLARM INE 
ROCHESTER, M l 48063 

CALL TOLL FREE 
800 - 521 -2333 

IN MICHIGAN 313 - 375-0420 

!: I I: lli' I I~ I ; I 
I I 11 1-:'I • 11 11• I • 

Here is an interest ing 
general electronics hob
by magazine. It's loaded 
w ith lots of interesting 
s im p l e ci r c uits and 
ideas, not only about 
radio, but in all phases of 
electronics incl ud ing 
test gear, aud io, remote 
con tro l an d security 
electronics. 

We are sure that you will 
find a number of worth
while projec ts in t h is 
British magazine . 

1 Year (12 issues) $12.00 

Radio & Electronics 
Constructor 

Greenville, NH 03048 



Is Our Number 1 Line At 
FT-901 DM Competition Grade 

Cohoon Amateur Supplv 
TO SERVE YOU BETTER 3 LOCATIONS 

Cohoon Amateur Supplv 
SOUTH 

• FT·301D 
Hwy. 475 Trenton, Kentucky 42286 

502-886-4534 
Cohoon Amateur Supplv 

NORTH 
Box 4073 Austintown, Ohio 44515 

• FT-101E 216-538-3424 

Cohoon Amateur Supplv 
WEST COAST OUTLET 

728 Juniper Lompoc VAFB, CA. 93437 

805-734-4693 
1. Full Repair Service Also Stocking: 
2. Sub-Dealers Welcome 

KENWOOD KANTRONICS 
3. Good Prices TEN-TEC ATLAS 
4. Ship UPS The Some Day TEMPOC DENTRON 

5. All Used Gear WILSON CUSHCRAFT 
FT-227R INFO· TECH 

Hos A 90 Day Warranty. 

Write for used equipment sheets and dealer inquiries. 

More details? Ad Check page 94. October 1978 II:1:J 81 



LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Alabama 

LONG'S ELECTRONICS 
2808 7TH AVENUE SOUTH 
BIRMINGHAM, AL 35202 
800-633-3410 
Call Us Toll-Free 
To Place Your Order. 

Arizona 

POWER COMMUNICATIONS 
6012 N. 27 AVENUE 
PHOENIX, AZ 85017 
602-242-6030 
Arizona's # 1 "Ham" Store, 
Kenwood, Drake, lcom & more. 

California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WILMINGTON AVE. 
SUITE 105 
P. 0. BOX 5232 
CARSON, CA 90745 
213-834-5868 
Not the biggest, but the best -
since 1962. 

TOWER ELECTRONICS CORP. 
24001 ALICIA PARKWAY 
MISSION VIEJO, CA 92675 
714-768-8900 
Authorized Yaesu Sales & Service. 
Mail Orders A Specialty. 

Connecticut 

AUDIOTRONICS, INC. 
18 ISAAC STREET 
NORWALK, CT 06850 
203-838-4877 
The northeast's fastest growing ham 
department. Dedicated to service. 
Kenwood dealer. 

Delaware 

AMATEUR AND ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE (RT. 202) 
WILMINGTON, DE 19803 
302-478-2757 
Delaware's Fastest Gr.owing 
Ham Dealer. 
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Florida 

AGL ELECTRONICS, INC. 
1800·B DREW STREET 
CLEARWATER, FL 33515 
813-461 -HAMS 
West Coast's Only Full Service 
Amateu r 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 

LAFAYETTE RADIO ELECTRONICS 
(Assoc. Store) 

1811 N. HIGHWAY 17-92 
MAITLAND, FL 32751 
305-831-2271 
The Electronics Emporium 

RAY'S AMATEUR RADIO 
1590 US HWY. 90 SOUTH 
CLEARWATER, FL 33516 
813-535-1416 
West Coast's only dealer: Drake, 
ICOM, Cushcraft, Hustler. 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312·420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60646 
312·631-5181 
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. 

SPECTRONICS, INC. 
1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 
Chicagoland's Amateur Radio 
leader. 

Indiana 

HOOSIER ELECTRONICS, INC. 
P. 0. BOX 2001 
(43 8 Meadows Shopping Center) 
TERRE HAUTE, IN 47802 
812-238·1456 
Com munications Headquarters 
of the U.S.A. 

Iowa 

BOB SMITH ELECTRONICS 
RFD #3, HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ Deal on New 
or Used Equipment. 

Kansas 

ASSOCIATED RADIO 
8012 CONSER, P. 0. B. 4327 
OVERLAND PARK, KS 66204 
913-381 -5901 
Amateur Radio's top dealer. 
Buy - Sell - Trade. 

Maryland 

THE COMM CENTER, INC. 
LAUREL PLAZA - RTE. 198 
LAUREL, MD 20810 
301-792·0600 
R. L. Drake, Ten-Tee, learn, Wilson, 
Tempo, DenTron, Mosley, Cushcraft. 

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. 

TUFTS ELECTRONICS 
209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395·8280 
New England's Friendliest 
Ham Store. 



I: ~ ~: I LOCATOR 
Continued 

Michigan 

ELECTRONIC DISTRIBUTORS 
1960 PECK STREET 
MUSKEGON, Ml 49441 
616-726-3196 
Dealer for all major amateur 
radio product lines. 

RSE HAM SHACK 
1207 W. 14 MILE 
CLAWSON, Ml 48017 
313-435-5660 
Complete Amateur Supplies. 

Minnesota 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 
The Midwest's fastest growing 
ham dealer. 

Nebraska 

COMMUNICATIONS CENTER, INC. 
443 N. 48 STREET 
LINCOLN, NE 68504 
800-228·4097 
Kenwood, Yaesu, Drake and More 
at Discount Prices. 

New Hampshire 

EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
lcom, DenTron, Yaesu, Drake. 
We service what we sell. 

New Jersey 

ATKINSON & SMITH, INC. 
17 LEWIS STREET 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 

METUCHEN RADIO 
216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 
New and Used Ham Equipment. 
WA2AET "T" Bruno 

RADIOS UNLIMITED 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest, complete, 
Amateur Radio center. 

New York 

ADIRONDACK RADIO SUPPLY, INC. 
185 WEST MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 
Yaesu and Kenwood dealer 
for the Northeast. 

HAM-BONE RADIO 
(Div. Stereo Repair Shop) 

3206 ERIE BOULEVARD, EAST 
SYRACUSE, NY 13214 
315-446-2266 
We Deal, We Trade, 
We Discount, We Please! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA®" 
since 192=. 
Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
315-337-2622 
New & Used Ham Equipment. See 
Warren K21XN or Bob WA2MSH 

Ohio 

AMATEUR RADIO 
SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614·236-1625 
Antennas for all services. 

UNIVERSAL AMATEUR RADIO 
1280 AIDA DRIVE 
REYNOLDSBURG (Columbus) 
OH 43068 
614-866-HAMS 
Drake, Yaesu, Ten-Tee, KOK, Wilson. 
All Lines In Stock. 

Pennsylvania 

ARTCO ELECTRONICS 
302 WYOMING AVENUE 
KINGSTON, PA 18704 
717-288-8585 
The largest variety of semiconduc
tors in Northeastern Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 
Demonstrations, Sales, Service. 
New/ Used Amateur Radio Equip. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 
More Than 30 Years. 

Texas 

HARDIN ELECTRONICS 
5635 EAST ROSEDALE 
FORT WORTH, TX 76112 
817-461 ·9761 
You Bet Fort Worth 
Has A Ham Store! 

Dealers: 
You shou ld be 
here too! Contact 
HORIZONS today 
for complete detai ls. 

~~~~ 800-258-5353 
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The Lightweight Champ. 

only 

$79.95 

Kantronics 8040-8 Receiver 

The 8040-B is a versatile CW receiver at a 
modest price! This battery-powered unit makes a 
great camping and vacationing rig. 

Prospective hams can copy real QSOs with a 
reasonable investment. Watch for our companion 
transmitter, available soon! 

Coverage runs from 3.650 to 3.760 MHz, and 
7.050 to 7.150 MHz. Write us for more detailsf 

KlKANTRONICS 
The Lightweight Champs. 

Teleph one 913-842 -7745 

Lawrence. Kansas 66044 1202 East 23 rd St 

New! 
Throw rocks on 40 meters 
for $19.95 *. 

only 
$19.95 

Kantronics Rockbound transmitter 

Jump into QRP. 
The Kantronics Rockbound QRP transmitter 

generates a one watt CW signal anywhere on 40 meters. With 
the right crystal, and a little luck, Granite Falls , Ml is just a 
stone's throw from Boulder, CO. 

Slip the Rockbound in your pocket for mountain 
hikes or camping trips. Our 8040-B receiver makes a 
lightweight companion. For power, just hook 12·15 voe in
line with your key. 

Start throwing today, our address is below. 
·22.95 with 7.125 MHz crystal. 

KlKANTRONICS 
1202 East 23rd Street 

The Lightweight Champs. 

Lawrence, Kansas 66044 Phone: 913-842-7745 
We accept Visa, Master Charge, check and money orders. 

Don't miss Chicago's 
8th annual 

SEPT. 30/ 
OCT. 1 
Manufacturer's 
displays • Forums 
$5000 in prizes. 

RAD I 0 
EXPO 

All-weather flea market and camp area open Friday. '78 
LADIES PROGRAMS. 
TICKETS: $2.00 in advance, kids under 12 free. Exhibitors: Call 312-690-1177 for info. 

For tickets & info. write: Radio Expo, Box 305, Maywood, IL 60153 

84 l:filJ Oc tober 1978 More details? Ad Check page 94. 



1CALL TOLL FREE 
I 

I 

I I 
We Stock 

What 
We 

Advertise 

Taylor Antennas 

Microwave Filter 
W2UA Baluns 

Harris Mallow 
World Clocks 

CD44 

HAM Ill 

I 

/ 

1-800-438-2006 
/ 

/ 

-MLA-2500 

TEN-TEC 544 

CENTURY 21 

Call Today 

BOB'S 
AMATEUR RADIO 

CENTER 
ALPHA • DRAKE 
TEN-TEC · ICOM 

DENTRON ·TEMPO 

SWAN ·AMCOMM 

BIRD· CUSHCRAFT 

CONSOLIDATED TOWERS 
TELEX-COE Rotors 

HY-GAIN· SHURE 

HUSTLER·B&W 

AMECO · BERK-TEC 
MIDLAND• KLM 

For YOUR Special Price .;i\,~~ 

TAIL TWISTER u PS Delivery 

• 
I VISA":•\ Anywhere In USA 

318 N. MAIN ST., SALISBURY, N. C. 28144 

NORTH CAROLINA RESIDENTS MONDAY - SATURDAY 9 A.M. - 7 P.M. 
ca111-s3s.1gsg WEDNESDAY 9 A.M. - 9 P.M. 



Wilson the First Name in 
Amateur Hand-Helds 

New 2 Meter Mark II and Mark IV 
The new arrivals to the Wilson family of quality high performing 
hand-held radios are the small American-made MARK II and 
MARK IV. The ultimate hand-held for the amateur who 
demands quality, performance and value. As the smallest 
hand-helds ever marketed, the radios feature excellent 
adjacent channel selectivity, and 
innermod /image rejection. The attractive 
blue-gray Lexan® outer case is rugged 
and durable. 

FEATURES: • 6 channel operation• individual trimmers on all TX/RX 
Xtals • micro switch control of TX/ RX • includes improved rubber 
flex antenna and one pair Xtals 146.52/ .52 installed • built-in 
microswitch speaker-mic • !II day warranty • BNC type antenna 
connector • can be modified for MARS or CAP • inexJEnsive 
rechargeable NiCad battery power source • easily accessible circuitry 
• a variety of accessories and tone options are availab~. 

Plus Service By ... 

\ \ rl J-\J'I\ '' 
ELECTRONIC EQUIPMENT DISTRIBUTOR 

68 N. YORK ROAD•WILLOW GROVE. PA.19090• (215)659-5900 
2 Mii•• South of PA Tpk Exll 27 on Rte. 611 

-·.'i .. rl'i1•in1{ lf 'lrul 1r· .. s .. 11.-;;,,..,, 19.56" 

Mon .. Wed., Fri. - 9:30-9:00 Tuea., Thurs., Sat - 9:30-5:30 

COSMIC 

EAR CH 
~ ... ~ ... -~~-
_.,..b l•V.. '~.el H~ 

JOIN THE COSMIC QUEST! 
• Subscribe now to COSMIC SEARCH and share the provocative 

articles and latest news about mankind's most exciting venture, the 
search for intelligent life in space. Get COSMIC SEARCH starting with 
its first issue, out December 1. 

•COSMIC SEARCH is for everyone who has ever wondered about 
life in the universe. 

•Featured in the first issues of COSMIC SEARCH are articles by 
RONALD BRACEWELL, JOCELYN BELL BURNELL, ARTHUR C. 
CLARKE, NORMAN COUSINS, FRANK D. DRAKE, CARL SAGAN, 
WALTER SULLIVAN and many other world-famous persons. 

• Will communication be by radio, gravity waves or neutrino beams? 
Are there cosmiclanguages? Will long transmission times make us cosmic 
archeologists? These and many other questions are discussed in 
COSMIC SEARCH in a popular, authoritative manner. 

• Exclusive interviews with noted researchers, book reviews and an extensive book list for further reading 
are regular special features of COSMIC SEARCH. 

• COSMIC SEARCH award papers on SETI topics by students and others under 30 will add new talent. 

•COSMIC SEARCH is published 6 times per year. First issue January 1979. Out Dec. 1, 1978. 

COSMIC SEARCH, Radio Observatory, P.O. Box 293, Delaware, Ohio 43015 Tel. 614.363-1597 

Single copies $2.50 ($15 a year). Subscription rate: $12 for 1 year, $22 for 2 years. 
SPECIAL PRE-PUBLICATION rate $10 for 1 year, $18 for 2 years 

SPECIAL PREPAID PRE-PUBLICATION rate $8 for 1 year, $15 for 2 years 

i-;nter my ;bscripti;-t~OSMIC SEARC;, Box-;9~ Delaware, Ohi~4301-;- - - - - -1 
I At special pre-publication rate: $10 for 1 year o $18 for 2 years o and bill me later. I 
I At special PREPAID pre-publication rate: $8 for 1 year o $15 for 2 years o I 

D Check or Money Order enclosed D MASTERCHARGE D VISA (BankAmericard) 
I I 
I Account # MC Interbank # Exp. date I 
I Name I 
I Address I 
I~ &~ ~P I ( ____________________________ , 
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DON'T KEEP A 
GOOD ANTENNA 

DOWN 
... put it up instead. Install the 

World-Record Breaking antenna that won 
W6TYP the QRP ARC 

1,000,000 miles/wan award. 

THE JOYSTICK VFA 
(Variable freq. ant) gives low angle, omni
directional, harmonic free radiation on all 
bands 160 thru 10 ( + MARS and receive 

on all BC & SW). 
1000's of glowing reports in our files of the 
VFA in use, often in poor QTH and/or under 

QRP, contests, etc., 

SYSTEM 'A' $84.00 
250W P.E.P. &for Receiving only 

SYSTEM 'J' $110.00 
SOOW P.E.P.&/or lmprovedQ FactorRecelve 

Air mail cost included (Each system 3 sections 
easily assembled to make unit 7' 6" long. 

Matching ATU). Not only will you save space but 
you get better value per$ if buying direct UK 

manuf. Rush your order - Mastercharge, Visa, 
Bankamericard, or check, or ask for brochure:-

PARTRIDGE (HH) 
ELECTRONICS LTD. 

Broadstairs, Kent, England 
Tel: 0843 62535 

G3CED G3VFA 
--,_,--, 

An yt ime you 
have a question 
about your Ham 
Radio HORI
ZONS subscri p
t ion, please i n
clude a mailing 
label to insure 
prom p t service 
on your inquiry . 

CHANGE 
OF ADDRESS 

I 

I 
I 
I 
I 
I 

AFFIX 

LABEL 

HERE 

If you're going I 
to move, please I 
let us know four \ 
to six weeks be- L _/ - .....J 
fore doing so. O r, if there is anything I 
wrong wi t h your current mailing I 
label, please let us know on this 
form also. Simply affix your present I 
label here, and carefully print the up-
dated in format ion below. I 
PLEASE HELP US TO SERVE YOU BETTER 

~~RADIO 
llORIZONS Greenville, NH 03048 

Name ______ Call ___ _ 

Address ___ ______ _ _ 

I 
I 
I 
I 
I 
I 

City I 
State Zip I 

L-----------
More detalls? Ad Check page 94. 



RATES Regular class I fled Is available 
at 50; per word. Display classlfled (1 Inch 
deep x 2Y• inches wide) is $50, or at the 12x 
rate Is $35. All Ad Scan payable in advance. 
No cash discounts or agency commis
sions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free regular 
classified ad (subject to our editing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange
ments available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject 
unsuitable copy. HORIZONS cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to 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. 

QSL's - TOP QUALITY - Samples 35; - In· 
eludes Rubber Stamp Info - Ebbert Graphics, 
Dept. 5H, Box 70, Westerville, Ohio 43081. 

TOROIDS 88 or 44 mH. Same day shipment. 5 for 
$3.50 postpaid. Gull Electronics, 12690 Rt. 30, N. 
Huntington, PA 15642. 

MOBILE IGNITION SHIELDING provides more 
range with no noise. Bonding strap sale less 
than 50; each. Literature. Estes Engineering, 
930 Marine Drive, Port Angeles, Wash. 98362. 

FREE! FREEi FREEi Reusable ring sizer and full 
color brochure showing the unique 10 Karat 
Gold A.R.0. Unity Ring. Write to: Group Ill Sales 
Co., P.O. Box 259, Little Neck, N.Y. 11362. 

MISSISSIPPI: The Gulf Coast Ham/Swap Fest 
will be Sunday, October 22, at the International 
Plaza located at the west end of the Biioxi/ 
Ocean Springs bridge on Highway 90 In Biioxi, 
MS. Tickets $1.00 donation, tables $2.00, talk-In 
on 146.13/73 and 146.52. For information, 
advance tickets, and table reservations contact 
Irvin L. Kelly, K5YIN, 116 Wiltshire Blvd., Biloxi, 
MS 39531. (601) 374-3340. We will have free park· 
Ing Including RV's from 9AM on Saturday, 
October21. 

REWIND JUNKED TRANSFORMERS to any volt· 
age! Easy! Includes single phase to three phase 
with transformers you wind. Manual shows how. 
Harrit, Box 495HA, Great Neck, N.Y. 11022. 

QSL CARDS 500/$10. 400 illustrations, sample. 
Bowman Printing, Dept. HRH, 743 Harvard, St. 
Louis, MO 63130. 

ELECTRONIC EQUIPMENT HOTLINE is a new 
classified advertising newsletter for buying and 
selling professional, Industrial, and surplus 
electronic equipment. Subscriptions $6/year, 
ads 50;/word. Prepublication offer: $1 off sub· 
scrlptions and 20% off all ads postmarked 
before October 1, 1978. Electronic Equipment 
Hotline, P.O. Box 4768, Panorama City, CA 
91402. 

CODE PRACTICE OSCILLATORS, hand keys, 
electronics keyers, other products. Free 
catalog. Globalman (W6PHA) Products, Box 246, 
El Toro, CA 92630. 714·533-4400. 

THE "CADILLAC" of QSL'sl - New! Samples: 
$1.00 (Refundable) - MAC'S SHACK, Box 
#1171-G, Garland, Texas 75040. 

ENGRAVED NAMETAGS 1Y2" x 2Y2" - $3.00. 
QTH added $0.50. Door plates, key tags avail· 
able. Black, blue, red, walnut with white letters. 
Other colors available. Tag-it Co., Box 2062, Indi
anapolis, IN 46206. 

A WARD CERTIFICATES 
Award for Public Service or Emergency 
Communications Award. Send 2.00 each, 
event, name and address. FREE Infor
mation. 49'er RADIO CLUB, Box 
1400-HH, Downey, Calif. 90240. 

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. We may not have a toll free number 
but we'll save you more In the long run! We are 
factory-authorized dealers for Kenwood, Drake, 
Yaesu, Collins, Wilson, Ten-Tee, Atlas, ICOM, 
DenTron, MFJ, Tempo, Regency, Hy-Gain, Mos
ley, Alpha, Cushcraft, Swan, and many more. 
Write or call us today for our low quote and try 
our personal and friendly Hoosier service. 
HOOSIER ELECTRONICS, P.O. Box 2001, Terre 
Haute, Indiana 47802. (812) 238-1456. 

WANT UP·TO·DATE INFORMATION? Radio
Hobbyist Newsletter issued every two weeks. 
Only $5/year. W5YI; Box #1171-G, Garland, Texas 
75040. 

CUSTOM Printed and photo QSL's, very eco
nomical; free samples, stamp appreciated. Stu, 
K2RPZ, Box 412, Rocky Point, N. Y. 11778. (516) 
744-6260. 

OSLs with class! Unbeatable quality, reason
able price. Samples: 50; refundable. QSLs Un· 
limited, 1472 SW 13th Street, Boca Raton, FL 
33432. 

UPGRADE NOW - to Ham Rad io Magazine, the 
techn ical journal for all radio amateurs that 
brings you the latest ideas, construction proj
ects, new ci rcu Its, and state-of-the-art advances 
in electronic communication. You can 't afford to 
miss it at only $12 per year. Ham Radio, Green
ville, New Hampshire 03048. 

INDIANA: Marshall County A.A.C.'s THIRD 
ANNUAL Swap & Shop Hamfest, October 29, 
1978, at the Armory (Eleventh and West Madison 
Streets) Plymouth, Indiana. Doors open 7 AM to 
4 PM, donations $2 for t ickets. Tables can be 
reserved in advance, no charge, first come first 
served. Food, fun, and prizes. For more informa· 
ti on, contact Melv in Mahler, P.O. Box 151, 
Plymouth, Indiana 46563. 

MASSACHUSETTS: Annual Auction of Ham and 
Electronic equipment sponsored by the Hamp
den County Radio Association will be on Friday, 
October 6, at the Feeding Hills Congregational 
Church In Feeding Hills, Mass., west of Spring
field at the intersection of Routes 57 and 187. 
Doors open at 7 PM and auction starts at 8. Club 
takes 10%, seller bids to protect items. For 
more Informat ion, contact Larry Soltz, WB1CJH, 
at (413) 567-6707. 

COMPUTER GENERATED CODE TAPES 
New FCC type code test format with 25 different 
Ham OSO's on each cassette! General/Advanced -
15 WPM, 80 minutes of actual copy. Extra Cius -
22.5 WPM, 50 minutes of actual copy. $5.95 ea. or 
both tapes $9.95 ppd. Free printout of copy included 
to check your copy. Write COMPU-CODE. 113 
Starlite Dr. , Plano, TX 75074. 

REPAIRS BY N2MB, NEW YORK AREA, First 
Class Commercial license, Amateur extra, in 
busi ness 20 years - Radio Clinic, N2MB 
(formerly WA2B!D. 212-327-4952. 

CODE PRACTICE CASSETTES. Proven method, 
best price. 0-5 wpm, 5-13 wpm, 13-15 wpm, 20·22 
wpm, 25-30 wpm, 30-35 wpm. $3. ea, 4/$10.00. 
Amateur Radio Station belt buckles, Call en
graved, $10.00 each. Royal , Dept B, P.O. Box 
2174, Sandusky, Ohio 44870. 

MT. AIRY VHF RADIO CLUB "HAMARAMA 78" 
at the Bucks Co. Drive-In Theater, Route 611, 
Warrington, Sunday, October 1, 1978, 8 AM to 4 
PM. Reg istration $2.00, tailgating $2.00/space 
(own table). Talk-in via W3CCX/3 on 146.52 MHz. 
Advance regist ration to the Mid-Atlantic States 
VHF Conference includes admission to Hama· 
rama 78. For information, contact WA3AXV, Aon 
Whitsel, Chairman, P.O. Box 353, Southampton, 
PA 18966. Phone (215) 355-5370. 

SECOND ANNUAL MID-ATLANTIC STATES 
VHF CONFERENCE - Saturday, September 30, 
Treadway Inn on Easton Road (Route 611) Wil· 
low Grove. Advance regist rat ion contact 
WA3AXV, Ron Whitsel, Chairman, P.O. Box 353, 
Southampton, PA 18966. Phone (215) 355-5370. 

TEXAS - HOUSTON/GALVESTON HAMFEST 
- October 8, 1978 from 0900 to 1600 CDT, Gal
veston County Park at League City, Texas. 
Prizes large and small, Flea Market, Auction, 
Games, Bar-B-Cue lunch. Registration - $1.00 
(includes t icket for main prize). Sponsored by 
the Tidelands Amateur Radio Society (TARS), 
P.O. Box 73, Texas City, Texas 77590. 

CODE got you stumped? 
RELAX and worry not! Learn International Morse Code the 
EASY. Aus Farnsworth way. No books, no gimmicks, just 
listen & learn. Using the word method. based on modern 
psychological techniques. you can zoom past 13 w.p.m. in 
less thin half the time! Available in casselles @ $1 0.95 and 
LP records at $9.95 - you get over two hours of instruction ! 

EPSILON RECORDS 
P.O. Bo• 626, San J1cinto, CA 92383 

CUSTOM EMBROIDERED EMBLEMS - Your 
design, low minimum. lnfonmational booklet. 
Emblems, Dept 65, Littleton, New Hampshire 
03561. 
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SPECIFICATIONS /'///;jt \'\\\\ "\ 
Dualconvers1onrecejverw1thsquelch 1//;1 ,\\ VHF ENGINEERING 

andCORoutput 1
1 I· h I 1· f · 

Frequency range: Any 4 MHz range ' ~ as a COmp ete tne 0 receivers, 
fro m 30-60 MHz, 140-175 MHz, transmitters, scanners and 
200-240 MHz, or 420-480 MHz 

Sensitiv it y: .3uV for 20 db quieting 
Sq u elch threshold: .2uV 
Audio output: 2 watts 
Spurious rejection : Greater than 60 db 
I. F. rejection: 80 db 
First l .F: 10.7 MHz, 2nd l .F: 455 KHz 
Bandwidth· 15 KHz and 3 db, ,",'-..' 

60 KHz at 30 db ~'-.. 

9'' 7~i., 1 
'-'°~,,q,\"~""""'·tir'-F"'"'-.a..i;•4 ~' I 

,t(i 'I ~:t.• . ~t ' 
..:'sitfu~ •• 

-~~.!.=:=~~ 

RX432C Kit 

0 Protects your equip· 
ment and your in
vestment. 

0 Handsome appearance 
precise Iii 

:J Made of durable 
vinyl - machine 
stilched 

Cover Craft Dust Covers are custom designed 
for hundreds of different models. 

If you'v_e invested hard earned cash in ham gear, 
you want 11 to last long and bring a good trade-in 
price. Our covers can help. They reduce dust build
up on surfaces and vital components which can de
grade perlormance and destroy value . Repairs are 
reduced, useful life is extended . You save' 

See your dealer or send S.A.S.E. for list of 

~ EDv£RmCReA1FT 
(6.1 P.O. BOX 555, AMHERST, NH 03031 

Telephone (603) 673-6592 

October 1978 

New! 

accessories. 
Send for full line 

catalog. 

' (, 

Get it straight 
from the Source. 

only 
$39.95 

Kantronics Source power supply 

Supply today's advanced CMOS circuitry with Kantronlcs 
Source power supply. 

The Source provides better than 2 amps of current at 13.8 
volts DC power. It's made especially for running your 
Kantronlcs family-design line. 

Try the Source out with your 13.8 VDC two meter rig. An 
8 ohm speaker is enclosed up front for your receiver output. 
The Source Is also protected from short circuited 
leads and over-heating. Order your own Source power 
supply today, or write for our Authorized Dealers list. 

lll~KANTRDNICS 
1202 East 23rd Street 

The Lightweight Champs. 

Lawrence, Kansas 66044 Phone: 913-842-7745 
We accept Visa. Master Charge, check and money orders. 

More details? Ad Check page 94. 





DX 
FORECASTER 

Well , it finally happened! The 
DX season is off to a rip-roaring 
good start, with ten meters 
open a good share of the time, 
and fifteen meters wrestling 
twenty meters for the remain
der. October begins the DX 
contest season, so be on the 
lookout for notices from CO 
magazine about the first por
tion of the annual CQ World
wide DX Contest. It begins to 
look as if Cycle 21 will be the 
biggest and best for many 
years - possibly rivaling Cycle 
19 for top DX-favoring propa
gation. Peak conditions may 
occur in 1979 and 1980, but the 
decline will probably be very 

gradual, meaning that your DX 
opportunities will extend 
through the early 1980s. 

In general, October is 
expected to be a rather calm 
month. Look for a possible 
minor disturbance somewhere 
around the 6th, 7th, or 8th. 
There is also the possibility of 
a more severe ionospheric 
upset between the 17th and 
22nd, so be prepared. In times 
of high solar activity, condi
tions vary from extreme to 
extreme, passing through 
"normal" only on the way from 
one upset to another. DX could 
be virtually blotted out for 
hours or even a day or two at a 

SEVEN-SYSTEM is all you need! 

DRAKETR-7 
An Engineering Breakthrough for the finest 

in Solid-State Transceiver performance. 

Covers 10 - 160 meters• 
Frequency Counter to 150 MHz 

with digttal option 

Up-conversion receiver 
for superior 
dynamic range 

True passband tuning 

Matching 
Accessories: 
Remote VFO 
Matching Speaker 
Dtg1ra1 read·ou1 noara 
t 201240-voll w1oe-range 

power supply 

Broadband, solid-state design 
Designed & manufactured 

in U.S.A. 

Mobrle mount 
Anlenna tuner / wa1tme1er 
Wattmeter / VSWR bridge 
Aux· 7 Expanoed receive 

Capabi lity 

Programmable auxiliary coverage 
250-watt input with full VSWR 

protection 

AM hlter 
RTTY hlter 

Synthesized PTO 
cw sse RTTY AM 

capability 

2 CW hirers. 300 H1. 500 Hz 
Fan 1to1 ATTY! 
Noise blanker 

·includes capab1hly for MARS. Embassy. and Governmen1 trequencre s. ana possible lu1ure Amateur-Band e11:pans1on. Aecerver 
coverage continuous from t 5 · 30 MH1. and 0 · I 5 MH1 w11h Aux·7 

Call Now to find out how easy it is to put a new DRAKE TR-7 in your shack 
Please mention Ham Radio HORIZONS when you call or write 

Hams Serving Hams Since 1939 

ELECTRONIC DISTRIBUTORS, INC. 
1806 BEIDLER STREET MUSKEGON, MICHIGAN 49441 
TELEPHONE (616) 726·3196 TELEX 22·8411 

90 m October 1978 

time because of high absorp· 
tion levels in the ionosphere. 
Briefly, the upper layers of 
atmosphere become so highly 
charged under the influence of 
solar radiation that they act like 
signal absorbers instead of 
reflectors. What is desired by 
hams is sort of an intermediate 
condition in which ionizat ion is 
sufficient to promote reflect ion, 
i.e., " skip," but not so great as 
to absorb signals entirely. You 
can look for DX propagation 
conditions between now and 
next March or April to be 
superb, with occasional lapses 
to rotten. In between, the con
ditions wi ll be just plain good. 
There will be an eclipse of the 
moon on October second. Full 
moon and perigee occur Octo
ber 11th. Don't fo rget to set 
your clocks back one hour on 
Saturday night, October 28th. 

Band-by-band Propagation 

Ten, fifteen , and twenty meters 
will provide nearly all of the DX 
act ivity this month. The chart 
will be your best guide as to 
where and when to look for DX 
signals. On the east coast, 
check for long-path openings 
into Central Asia from about 
0900 hours local time until 
about five PM. Check fifteen 
first, followed by ten an hour or 
so later. With luck, ten should 
open up via long path for a 
couple of hours. 

Forty and eighty meters have 
begun to come alive in the 
evening hours, starting as early 
as five PM local time. But, 
don't forget that in periods of 
increased solar activity, the 
absorption levels tend to 
increase, making life a bit more 
difficult on the lower bands 
from time to time; don't be dis
appointed if the DX is scarce 
now and then. 

October is a bit early for One 
Sixty to be very active, but with 
the change from daylight sav
ings to standard time, darkness 
will come earlier, and DX will 
appear sooner, if it appears at 
all. Static will kill your ears 
until December or January, so 
just be patient and enjoy the 
higher bands. HRH 
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Fifty years ago in 
1 928, Henry Ra
dio first offered to 
help amateur ra

~IEl~~ll~CIE 
Eventhen wehad 
an expert service 
department to 
assu re that each 

dio operators so lve their communications 
problems. Today AmateL rs , not on ly in the 
United States but throughout the free world , 
still look to Henry Radio as their pre-eminent 
supplier of fine communications equipment. 
Fifty years is a long time in the life of an 
individual. It is a long time in the history of 
amateur radio. So we are proud to be cele
brating ourfiftieth anniversary of service to 
Amateur Radio . We believe it says some
thing important about Henry Radio and 
about the pioneering contribut ions we have 
made to our industry. 
From the begin ing, we offered personalized 
service . Service that recognized that every 
person ' s needs were as individual as each 
person is unique. 
We were the first to offer low cost time 
sa les of Amateur equipment. W e were 
among the first to trade for used equipment. 

~~ "' ,--7.e.Q.~ .,.. . 

piece of equipment operated the way it 
should. We pioneered "satisfaction guaran
teed " and the ten day free trial policy. Then 
as now we recognized our obl igation to 
provide amateurs everywhere with fine 
equipment and good service. 
At Henry Radio we don 't know any other way 
of doing business. Since we have been active 
amateurs for all these years, we know the 
correct answers when we ask ourse lves, "Is 
this the way I would want to be served if I 
were a customer of Henry Radio? '· 
Looking back, 50 years see ms a long time. 
Looking ahead we feel like eager youngsters 
impatient to know the exciting new experi
ences that the next 50 years will bring. Eager 
to help our amateur friends al l over the 
world share the unique comm unication 
thrills that on ly amateur radio can provide. 

May we help you? 

. ~:~~ 
0. . 

.<ll<f • 

· (). / W6UOU ;:::; r:>~ \...\-~ 
, t' ~~ W0ARA LI • . -.. 

1J(~ wsvlNL ~ ~ s~ #~rr 

wswNE ff ~6~E.'{ \j IA & 't/J• 
11240 W . Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 ra~'J'j'f ~ ~'fl 
931 N . Euclid, Anaheim , Calif. 92801 714/772-9200 
Butler, M issouri 64730 816/679-3127 



... for I iterature, 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 \I 150. 

Adirondack 
Radio _ ooo 

Antenna Mart_ 009 
Attas_ 198 
Atronlcs __ 382 
Bencher 629 
Bob's A.R.C. _ 695 
Bristol _ _ 717 
Cohoon __ 559 
Comm. 

Center_534 
Cosmic 

Search _ _ 718 
Cover Craft __ 685 
Cushcraft _ 035 
DSl _ 656 
Den Tron 259 
Drake• 
Dynamic 

Elect. _041 

E.T.O. • 
Elec. Dlstr. _ _ 044 
Erickson • 
Etch Art _ 721 
G.l.S.M.O. _ 691 
Hal _057 
"Ham" Buerger• 
Ham Center __ 491 
Horizons __ 150 
Ham Outlet* 
Heath_060 
Henry __ 062 

Hudson A.R.C. • 
lcom __ 065 

Int. Crystal_ 066 
Kantronlcs _ _ 605 
Kenwood• 
Klaus _ 430 
Larsen __ 078 
Logitronlcs __ 651 
Long's_468 

MFJ _082 
Madison• 
Multicore 

Solders __ 703 

New England ARAL • 
Nye _214 
Palomar Elec. _ 673 
Palomar Eng. __ 093 
Partridge _ 439 
Pathcom __ 105 
Portland 

Radio __ 719 
Prime Comp. _ _ 722 
ASE Ham 

Shack_607 
Call book_ 100 
Constructor __ 586 
rRadlo Expo • 
Radio World • 
Rush 667 
S·F A. R. S. _ 640 
SlNedgal _ 723 
Tandy 

Computers _ _ 724 
Taylor _ 674 
Telco __ 587 

Telex _693 
Telrex_377 
Ten-Tee• 
Tri-Ex _ 116 
Universal 
Mfg. _684 
VHF Eng. _ 121 
Webster 

Assoc. __ 423 
Webster 

Radio __ 255 
Western• 
Whitehouse _ 378 
Wilson_123 
Yaesu __ 127 

U2. _ 720 

•Please contact this advertiser directly. 

Limit 15 inquiries per request. 

OCTOBER 1978 
Please use before November 30, 1978 

Tear off and mail to 
HAM RADIO HORIZONS - "Ad Check" 
Greenville, N. H. 03048 

NAME - ------ --- - -

CAL.._ ______ _ 

STREET 

CITY ___________ _ 

STATE _____ ZIP ___ _ _ 

94 i::1:] October 1978 

MADISON 
FABULOUS FALL BUYS 

NEW OMNl·J 2·meter mobile or portable 
antenna. 3/8" thread. 5·dB gain (1 5-dB gain over 
conventional 518-wave mobile whip antenna) 
$39.95; 220-MHz $37.95 450 MHz $37 .95 

..Guaranteed results 
FINCO Amateur beams 1n stock A62 $61.00 
KLM : Antennas. Llnears. Accessories All In Stock 

FREE balun w/2 meter base antenna 
BIRD 43 Wattmeter plus slugs. in stock. prepaid 

UPS. 
BENCHER keyer paddles in stock $39.95; chrome 

$49.95 
YAESU FT-301 + FREE FP-301 AC supply $769 

NEW DRAKE TR· 7 Call for Quote 
TELE· TOWER 40' w/breakover $299 

55' w/breakover . $399 
MICROWAVE MODULES MMT 432·28S $259 UPS Paid 
F9FT TON NA antennas: 144116 el. $65.95 

9/19 OSCAR $63.00 
JANEL Preamps . in stock 
TECHNICAL BOOKS: AMECO. ARAL. Sams. TAB. Tl. 

Rider. Radio Pub. Callbook. Cowan. TEPABCO. 
many others call 

COE HAM-Ill . . $129.00 
SWAN METERS: WM 6200 VHF Wattmeter ... $49.95 

SWR 3 Mobile $9.95 
TELEX HEADSETS in stock 
CETRON 572B . $27.95 ea. 
RAYTHEON 572B $24.95 
ADEL nibbling tool. $6.45. punch $3.50 
CABLE 5/32''. 6-strand . soft·drawn guy cable For 

mast or light tower. Jc foot. 
BELDEN COAX CABLE: 9888 double shield RG8 foam 

coax. 100% braid. suitable for direct bury 39c ft . 
8237 RG8 21c ft 82t4 RG8 foam 25c ft . 8448 8· 
wire rotor cable 16c ft . 8210 72 ohm kw tw1nlead 
$19/100 ft. 8235 300 ohm kw tw1nlead $121100 
ft . Amphenol PL ·259, s1lverplated 59C. UG 175 
adapter 19c. PL·258 dbl female $1.00 BNC female 
chassis mount 59c ea: MICRO RG·8/U same size as 
RG·59. 2 KW PEP@ 30 MHz 16c ft 

BELDEN t 4 gauge cop stranded antenna 
wire $5/100 ft 

TIMES 112" foam hardline 60c/ft. connectors $15 ea. 
TIMES 7/8" foam hardline $1.50/ft. 

conneciors $25.00 ea. 
KESTER SOLDER t lb 60140. 062 $6.50 
LEADER LDM-815 GDM $89.95 
MALLORY 2.5A/1000 PIVepoxy diode 19c ea . 
. 001MFD2DKV CAP. $1 .95 
GE receiving tubes. 50% off list 
GE61468. 8950 $7.95 ea. 

SAY 
Electronic Power Supplies 

Completely Regulated 13 .8 to 20 volts 
de, variable. Separate volt and amp 
meters. Dual protection against over 
voltage and over current. 

4 amp . . $59.95 
8 amp .. $109.95 

20 amp . $159.95 ............ 
(;ALL FOR QUOTES ON: YAESU FT-
901DM, FT-625, FT-225, KENWOOD TS-
820S, TS-5208, TR-7400A, ALDA, AM
COMM, VHF-ONE PLUS & ETD-ALPHA. 
ALL IN SEALED CARTONS. CALL FOR 
QUOTES ON ITEMS NOT LISTED. THIS 
MONTH'S SPECIAL: KENWOOD TR75DOA 
$249. BEARCAT 250 WRITE OR CALL. 

CALL FOR FAST QUOTES 
SPECIAL ORDERS WELCOME 

TERMS: Ail prices FOB Houston Prices subject to 
change without notice. All Items Guaranteed Some 
items subject to prior sale. Send letterhead for 
Amateur dealers price list Texas residents add 5% 
tax Please add postage estimate 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY 
713/658-0268 

HOUSTON, TEXAS 77002 
Hites 713/497·5683 

AD INDEX 
Adirondack Radio Supply 78 
Antenna Mart 72 
Atlas Radio Company 21 
Atronlcs 79 
Bencher, Inc. 56 
Bob's Amateur Radio Center 85 
Cohoon Amateur Supply 81 
Communications Center 57 
Cosmic Search 86 
Cover Craft 88 
Cushcraft 4, 71, 73, 75 
OSI Instruments 39, 63 
Oen Tron Radio Company 58, 59 
Drake Co., R.L Cover II 
Ehrhorn Technological Operations 95 
Electronic Distributors, Inc. 90 
Erickson CommunicaUons 54 
G.t.S.M.0. 51 , 68 
Hal Communications Corp. 96 
"Ham" Buerger 86 
Ham Radio Center 89 
Ham Radio Horizons 86 
Ham Radio Outlet 9 
Heath Company Cover IV 
Henry Radio Stores 93 
Hudson Amateur Radio Council, Inc. 56 
lcom 7 
International Crystal 69 
Kantronlcs 78, 84, 88 
Trio-Kenwood Communications Inc. 

Cover Iii 
Klaus Radio, Inc. 72 
Larsen Antennas 77 
Logltronlcs 78 
Long's Electronics 
MFJ Enterprises 3 
Madison Electronic Supply 41, 94 
New England ARAL Convention 62 
Palomar Engineers 67 
Partridge Electronics Ltd. 86 
Pathcom, Inc. 79 
Portland Radio Supply Co. 45 
RSE Ham Shack 80 
Radio Amateur Catlbook 56 
Radio & Electronics Constructor 80 
Radio Expo 84 
Radio World 76 
Rush Electronics 74 
S·F Amateur Radio Services 68 
Taylor Radio Company, Inc. 55 
Telex Communications, Inc. 68 
Tel rex Laboratories 80 
Ten-Tee 65 
Tri· Ex Tower Corp 76 
Universal Manufacturing Corp. 74 
VHF Engineering, Div. of Brownian 88 
Webster Associates 80 
Webster Radio 27 
Western Electronics 56 
G. A. Whitehouse & Co. 61 
Wiison Electronics 10 
ll2 Electronics, Inc. 79 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Radio Au stria 
Karin Ueber 
Postlac h 2454 
0·7850 Loerrach 
West Germany 

Ham Radio Belgium 
Slereohouse 
Brussersesteenweg 416 
6·9218 Gent 
Be lg ium 

Ham Radio Canada 
Box 114, Goderich 
Ontario. Canada N 7A 3Y5 

Ham Radio Europe 
Box 444 
S·194 04 Upplands Vasby 
Sweden 

Ham Radio France 
Chrlsliane Mtctiel 
F·89117Parly 
France 

Ham Radio Germany 
Karln Ueber 
Pos tfach 2454 
0·7650 Loerracti 
Wes1 Germany 

Ham Radio Holland 
MRL Eclronics 
Postbus 88 
NL·2204 Delft 
Holland 

Ham Radio Italy 
STE, Via Maniago 15 
1·201 3-4 Milano 
Ita ly 

Ham Radio Swllzerland 
Karin Ueber 
Poslfach 2454 
D· 7850 loerrach 
We st Germany 

Ham Radio UX. 
P.O. Sox 63, Harrow 
Middlesex HA36HS. 
Engl Md 

Holland Radio 
143Greenway 
Greenside, Johannesbur(l 
Republic of Sou lh Africa 





YOU ASKED FOR IT-

BOTH MORSE 
ANDRTTY 

The ULTIMATE in coded communications can now be yours with the new DS-3000 KSR TERMINAL 
(Version 3) and ST-6000 DEMODULATOR. Enjoy the convenience of composing and editing your 
messages BEFORE transmitting; decode and display CW as well as RTTY signals. Connect the HAL 
ST-6000 and DS-3000 KSR to your transceiver and antenna and work the world on RTTY and CW. 

ST-6000 DS-3000 KSR 
• 170-425-850 Hz Shift 
• Low or High tones 
• Crystal tone keyer 
• Active band-pass filters 
• Autostart and antispace 
• ATC and DTH 
• KOS for keyboard break-in 
• Scope or meter tuning indicator 
• AM or FM limiter modes 
• Table or rack mounting 
• VO interface to current loop, 

RS-232, MIL-188, and CMOS 

ST-6000M (Meter) . . ... . . $495.00 
ST-60005 (Scope) ...... . . $595.00 

ANTENNA 

TRANSCEIVER 

ST-6000 
DEMODULATOR 

DS-3000 KSR 
TERMINAL 

• MORSE, BAUDOT, and ASCII codes 
• Full 72 character lines 
• 16 lines of display 
• Word wrap-around 
• Edit with WORD, LINE, & PAGE modes 
• Keyboard programmable HERE IS 

message 
• Up to 175 WPM CW, 5 speeds BAUDOT 

& ASCII 
• 8080A microprocessor controlled 
• MORSE also output as ASCII or BAUDOT 
• VO interface to current loop or RS-232 
• New streamlined 12 inch display 
• On-screen indicators of WORD & PAGE 

modes 

DS-3000 KSR V3 ....... . ...... $1575.00 
DS-3000 KSR V2 (NO MORSE) . $1195.00 

Write or call us for our new amateur catalog. 

96 m October 1978 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

' .. 
i 

For our European customers 
see HAL equipment at: 

Richter & Co .: Hannover 
l.E.C . lnte relco; Bissone 

More details? Ad Check page 94. 
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TS-820 

Even without the digital display, Kenwood 's TS-8 20 
provides extremely sensitive and accurate tuning, 
plus all of the electronic and mechanical advantages 
found only in the TS-8205. Its reliability has been 
proven t hrough thousands of hours of use under 
all environmental condit ions. 
The TS-820 stands out from all the other rig s on 
the band . Its adjustable RF speech processor, 
uti lizing a 455 kHz circuit to provide quick-time
constant compression, will get your message through 
the pile ups. RF negat ive feedback is applied from 
the fi nal to the driver to improve linearity, and 
third-order products are at least - 35 dB. Harmonic 
spurious emissions are less than - 40 dB and other 
spurs are less than - 60 dB. RF input power is 
200 W PEP on SSB. 160 W DC on CW. and 100 
W DC on FSK. Receiver sensitivity is better than 
0 .25 µ.V for 10 dB S / N. The TS-820 is known for 
its superb receiver selectivity. and its famous IF 
shift easily eliminates heavy QRM. That's why the 
TS-820 series is the DXer's choice . 
And, of course. anytime you might want to add a 
digital display. it's simply a matter of installing the 
DG-1 option. 

TS-820 VF0-8205 SP-820 

Kenwood 's unbeatable comb ination . The V F0 -
820 solid state remote VFO adds greatly to the 
versatility of your TS-820 . It has its own RIT 
circuit and control switch and is a perfectly 
matched accessory. The SP-820 deluxe external 
matching speaker includes audio fil ters for added 
versatil ity on receive and two audio inputs. 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COM PTON. CA 90220 
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The BEATBKIT BW-2036A 
We'll give it to you straight! 
The HW-2036 was a great 2-meter transceiver
but the HW-2036A is just that much better! 
It boasts a conservative 0.5 µv sensitivity figure, 
completely synthesized operation, a minimum 
10 watts out, and now . . . a full 4 MHz of coverage 
over any portion of its 143.5 to 148.5 MHz oper
ating range. 

But most startling of all is the price tag. At 
$269.95* the HW-2036A is the lowest priced, 
synthesized, 2-meter transceiver anywhere! 

Heath Amat~ur Radio Gear .... 
. . . . the quality that measures up! 

... jusl lhal much belier! 
At Heath we're holding down the soaring cost 
of Amateur Radio. Look over our entire line -
then join the thousands of Amateurs who've 
taken the sensible a lternative and turned to 
our easy-to-build Heathk.it Amateur Radio kits 
for economy, quality a nd value. 

Catalogs a re a lso a vailable a t the 50 Hea thkit Elec tronic C e nters coast-lo-coas t 
{Units of Schlumberger Produc ts Corporat ion ) whe re Heathkit products ore 
d isplayed, s e rv ic ed and so ld . Re tail pr ices on some prod ucts may be s lightly 
higher. See your phone d irectory white pa ges . 

"Price is mail-order F. 0 . B .. Be nton Harbor, Michigan . 
Pr ice a nd specifications s ub)ect to change w itho ut notice. 

For a FREE catalog, mail card found elsewhere 
In this magazine. Or write: Heath Company, 

Dept. 3~460, Benton Harbor, Ml 49022 . 


