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• Self-contained power supply and speaker 
• All solid state 
• Covers 10-80 meters 
• 20 watt input power ' , 

(250 watt model available) 
• SSB and semi-break-in CW with sidetone 

True, it doesn't have all the bells and whistles, but it 
does two things extremely well : 
It does an excellent job of receiving. 
It does an excellent job·of transmitting. 
On both SSB and CW. 
Compare the performance of th~ Atlas 11 O with any 
other equipment on the market, and see for yourself: 
it is truly a high performance transceiver in every 
respect. 
And it costs only $388. 
Also available is the Model 11 O Special, which includes 
RIT, CW Filter, and RF Gain Control. 
Botti the 110 Standard and the 110 Special transceivers . 
are available with either 20 watt or 250 watt power · 

•includes RIT, CW filter, RF Gain Control. 

For complete details see your Atlas dealer or. drop us a 
card and we' ll mail you a brochure with dealer list. 

417 Via Del Monte, Oceanside, CA 92054 
Phone (714) 433-1983 



DRAKE TR7 /DR7 general coverage 
digital R/O transceiver 
Covers 160 thru 10 meters, reception from 1.5- 30 MHz 
continuous, 0-30 MHz with optional Aux-7, modes: USB. 
LSB, CW, RTT Y. AM equiv .. true passband tuning, RIT . 
built-in RF wattmeter/VSWR bridge. SSB 250W PEP. CW 
250 W. AM equiv. BOW. Power supply required for AC 
operation PS-7 120/240V AC power supply available. 

1295.00 Call for quote. 

DRAKE MN-7 antenna 
matching network 

DRAKE 7077 
desk mic 

DRAKE L4B 
linear amplifier 
2000W PEP SSB. 1000W DC CW, RTTY, & AM, built-in RF 
directional wattmeter 300W & 3000W forward. so lid state 
power supply, 80 thru 15 meters. drive reqs. : 100W PEP 
SSB. 75W CW & RTTY, power reqs.: 230V 50/60cycles 15A 
or 115V 50/60 cycles 30A, Finals: 2 Eimac 3-500Z. 

995.00 Call for quote. 

DRAKE TVI filters 
TV-300 HP Attenuation 40 dB at 52 
MHz, 300 ohm twin lead. new termin
als for easy installation . .. . $10.60 
TV- 75 HP Attenuation 40 dB at 52 
MHz, 75 ohm TV coax cable. TV type 
"F" connectors installed .... $13.25 
TV-3300 LP Attenuation 80 dB above 
41 MHz. 2000W PEP. S0-239 con
nectors . . . . . . . . . . . . . . . . . . . $26.60 

Covers 160-10 meters, with out of 
band coverage for expansion, 250W 
continuous, input impedance: 50 
ohms (resistive}. load impedance: 
50 ohms coax w/VSWR of 5:1 or 
less. 75 ohms coax at lower VSWR. 
long wire at low: high reqs. B-1000 
balun. balanced reqs. balun, built
in RF wattmeter/VSWR bridge. 

165.00 Call for quote. 

Factory wired for use with the 
TR? / DR7. modes: push-to-talk or 
VOX. dynamic. high impedance. 
frequency response: 300-5000 Hz, 
output: -48 dB at 1 KHz (0 dB= 
1V / m icrobar) ,4pinconnector 
45.00 Call for yours today. 

TV-5200 LP 200W on 6 meters, 
1 OOOW below 30 MHz. S0-239 con
nectors . . . . . . . . . . . . . . . . . . $26.60 
TV-42 LP Four section filter with 
43.2 MHz cut-off and high attenuation 
all TV channels for transmitters 
operating at 30 MHz & lower. Rated 
100W input . . . . . . . ..... . . . $14.60 

VISA LongS Electronics II 
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS: 2608 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233 

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

More details? Ad Check page 78. March 1979 l:NIJ 1 
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HORIZONS 
Edison And Wireless 
There are plenty of stories about 
Edison and his light bulb work, 
his power plant and distribution 
systems, and, of course, the 
phonograph. But, did you know 
that he also discovered - and 
patented - a form of wireless 
transmission and reception? 
Authors Kates and Smith have 
some interesting details on 
Edison's wireless work, which 
he called an "Etheric Force," 
along with other experiments. 
The story provides some marvel
ous insight into the workings of 
this most prolific of our inven
tors. It's quite timely, since this 
is the anniversary y.ear of his 
successful light bulb experi
ment in October of 1879. 

Beginner's 80/40 
Meter Receiver 
In this, his second article about 
the beginner's receiver, W8YFB 
talks about winding the coils, 
passes along some hints about 
mounting components, and 
tells you where you can make a 
few substitutions. There are 
some photographs and draw
ings to help you in puttil'lg 
things on the chassis and in the 
cabinet, after which you can 
test the circuits. The end result 
should be a neat receiver that 
performs as a good receiver 
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should. Bill also drops a hint 
that there will be a converter 
for the higher bands following 
very soon. 

A 40-Meter Vertical 
Vertical antennas are simple to 
build, easy to install, and work 
well - at least that's what the 
books lead you to believe. 
Here's what happened when a 
nonengineer ham tackled one, 
and how he solved the several 
problems that the books don't 
warn you about. It's a fine ex
ample of how to follow through 
until you obtain the desired 
result. 

The Hamfest Scene From 
An XYL's Viewpoint 
Here is a charming piece by an 
amateur's wife who went with 
her husband to a typical ham
fest. She had listened to the 
voices of hams talking to her 
husband on the air and had tried 
to imagine what they looked 
like. Her account of this ex
perience is typical of what the 
wife of a ham might expect to 
find at a hamfest. It's all in good 
fun and makes interesting 
reading. 

How To Pass The FCC 
Exam - With Frustrations 
Taking the ham license test in 
the United States is one thing. 
What if you ' re overseas and 
want a ticket to operate in a for
eign country? Author Carlson, 
WD9HBB, relates some experi
ences he had in Germany trying 
to obtain a ham license - an ex
ample of what you can do if you 
really want to get on the air. 

VHF Propagation 
The means by which vhf signals 
get from one place to another 

are as variable as the seasons, 
and sometimes related to the 
time of year. In addition to con
ditions that produce very loud 
signals, there are several that 
can propagate a signal that is 
very weak, or sometimes gar
bled. In this second part of the 
story of the vhf world, K20VS 
talks about what the Aurora 
Borealis can do for you, and 
what hams on either side of the 
equator are finding out. 

The Cover 
This year marks the 100th anni
versary of the invention of the 
incandescent electric bulb, Edi
son's most publicized product. 
Our story about Edison and his 
works, on page 14, talks about 
this and other subjects investi
gated by the great experimenter. 
Original painting by Brigitte Fail 
of Long Beach, California. 

HAM RADIO HORIZONS March 
1979, Volume 3, Number 3. Pub· 
fished monthly by Communica
tions Technology, Inc., Greenville, 
New Hampshire 03048. Telephone 
(603) 878·1441. Second Class Post
age paid at Greenville, New Hamp
shire and at additional mailing of
fices. ISSN 0147-8818. Address all 
editorial and advertising corre
spondence to Greenv ille, New 
Hampshire 03048. 
Subscription price: Domestic, one 
year, $10.00; two years, $18.00; 
three years, $24.00. Canada and 
Worldwide add $2.00 per year, pay· 
able in United States funds please. 
Subscription inquiries and 
changes of address should be 
directed to Ham Radio Horizons, 
Subscription Processing Center, 
Box 711 , Whitinsville, Massa
chusetts 01588. Please include 
address label from most recent 
issue if possible. 
Postmaster send form 3579 to Box 
711, Whitinsvllle, Massachusetts 
01588. 



MFJ INTRODUCES 
© MFJ ENTERPRISES, INC. 1979 

NEW MFJ-940 VERSA TUNER II 
For $69.95 you can match any coax line or random wire from 1.8 to 
30 MHz. Up to 300 watts RF OUTPUT. Built-in SWR, dual range watt
meter. Six position antenna switch. Efficient airwound inductor. 

g .. . ' I · , 5 

! 

"'-• ~ 

With the HEW MFJ-940 Versa Tuner I you can 
match your transmitter to any coax line or random 
wire continuously from 1.8 to 30 MHz. 

Up to 300 watts RF power WHYL Works 
with all solid state (like Atlas) and tube rigs. 

~ Tune out SWR on your dipole, inverted vee. 
. random wire, vertical, mobile whip, beam. quad. 
any coax fed or random wire antenna. 

Operate all bands with just one antenna. 
Increase bandwidth of your mobile whip by tun· 

ing out SWR from inside y~ 

A SWR and dual range wallmeter ( 300 and 30 
watts full scale) lets you measure RF power out· 
put for simplified tuning. 

..fil!. position antenna switch on rear lets you 
select 2 coax lines direct or thru tuner. random 
wire, and tuner bypass for dummy load. 

A new ellicient airw111nd inductor (12 positions) 
gives you less losses than a tapped toroid for 
more watts out. 

Compact size 8x2Jt6 inches fits easily in small 
corner of suitcase for easy traveling. 

When you buy MFJ 
you buy proven MFJ 

.9Uality_ • • • and a one year 
unconditional guarantee. 

S0-239 coax connectors for transmitter and 
coax fed antennas. Binding post for random wire. 
ground. 208 pf. 1000 volt capacitors. 

Optional mobile mounting bracket, add $3.00. 
Every single unit is tested for performance and 

inspected for quality. Solid American coostruction, 
quality components. 

Beware of imitators. When you buy MFJ you 
buy proven MFJ ~uali!Y .. . and a one year un· 
conditional guarantee. 

Order your MFJ-940 Versa Tuner I today. 

MFJ-900 ECONO TUNER matches coax, random wires. Full band coverage 1.8 to 30 
MHz. Up to 200 watts RF OUTPUT. Efficient airwound inductor. 

Use any transceiver, solid state or tubes. 
Increase antenna bandwidth. Operate all bands 

with a .ill!g~ antenna. Tune out SWR on your 
mobile whip from inside Y.2l!Ll.aL 

Efficient alrwound Inductor gives more watts 
out than tapped toroid. S0-239 coax connectors 
for transmitter and coax. Binding post for random 
wire. ground. Compact 5x2x6 inches. 

MFJ-901 Versa Tuner available. Sanie as MFJ· 
900 but has 4:1 balun for balanced lines, $49.95. 

Beware If imitators. Some are still copying our 

• Full band co11erage 

1.8·30 MHz. s3995 
• Efficient airwound 

. inductor. 

earlier models. MFJ has made major improve· 
ments. 

For example, a new eflicient airwound inductor 
Qives you less losses than a taooed toroid lor 
more watts out and plenty of inductance for full 
band coverage 1.8 to 30 MHz. -

MFJ-16010 RANDOM WIRE TUNER lets you operate all bands 
a simple random wire. Up to 200 watts RF OUTPUT. 
Operate all bands - anywhere, with any trans

ceiver - using a random wire and an antenna 
tuner small enough to carry in your hip pocket. 
Ultra compact 2x3x4 inches. 

Operate from your apartment with a wall to 
wall antenna. or motel room with a wire dropped 
from a window. Enjoy ham radio on a camping or 
backpack trip with a wire thrown over a tree. Pre-

• Operate _all bands $ 2 g g 5 
with a simple ran· 
dom wire. 

pare for an emerQency. Take it on a DXpedition 
or Field Day. One year unconditional guarantee. 

Match low and high impedances by interchang· 
ing input and output. S0-239 coax connectors. 

A~lt.N4"'A /11!1 'H,ANSMITlER 
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MFJ-900 has 
one year unconditional guarantee. 

1.8 to 30 MHz - with 

!h DilCTAhGl CAPACI TM,.C( 

•
.. . ·111!19 .. ... 

. . 
. . . . . . . .. 
Y ~J ANTENNA TUNER 

Y,,.::. , ~~ J.,W,D 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-64 7 • 1 800 
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 technlcal Information, order/repair status, In Mississippi , outside continental USA, call 601 ·323-5869. 

Order By Mail or Call TOLL FREE 800-647·1800 and Charge It On j v/S4 I • 
MFJ ENTERPRISES, INC. :·,~l=~~P~9;TATE, MISSIS=39762 
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This year Amateur Radio may be facing one of its biggest challenges in 20 years. What I'm referring 
to, of course, is the World Administrative Radio Conference which will convene this fall in Geneva, 
Switzerland. Better known in ham circles as WAAC 79, this conference of ITU member nations will con
sider all the high-frequency allocations, including those of Amateur Radio , broadcasting, maritime 
mobile, and the other radio services which require operating frequencies. 

There are some Amateurs who would like you to believe that the high-frequency Amateur bands will 
be completely decimated at this conference - ravaged by foreign broadcasters and other interests 
who covet our bands for their own selfish purposes - but I think that the people who are all too eager 
to promote that turn of events are either alarmists or poorly informed; probably both. Obviously, it's 
impossible to forecast the outcome of WAAC 79 at this point in time, but the Amateurs I've talked to 
who are officially involved with preparations for the conference are, to a man, cautiously optimistic 
that the high-frequency Amateur bands after WAAC will be pretty much the same as they are now. And 
they are the ones who should know, not the purveyors of gloom and doom who apparently get their 
information from the Wizard of Oz - or some other equally unlikely source. 

In the past, dozens of magazine articles have been written about the " terrible drubbing the Amateur 
Radio service has taken at every international frequency allocation conference." If you carefully review 
the record , however, you'll find that exactly the reverse is true; in every case American Amateurs have 
actually gained more high-frequency spectrum than they lost. 

It is generally believed, for example, that at one time Amateurs had exclusive use of all wavelengths 
below 200 meters. That's a fable which has been quoted so often it's now accepted as fact. Actually, 
the 1912 regulation in question restricted all stations not involved in commercial traffic from going 
above 200 meters . That included all private, commercial , and experimental stations not transacting 
business or developing equipment for business purposes. Amateurs had no exclusive claim on "200 
meters and down" - they shared that spectrum with virtually every other radio service. In fact, 
Amateur Radio stations at that time were required to specify their operating wavelengths, which were 
invariably 150, 175, or 200 meters - three spot frequencies below 200 meters. 

In the early 1920s it became apparent that the 1912 law was hopelessly inadequate for the then 
existing conditions. More stations were on the air than ever before, the broadcast boom was well 
underway, and Amateurs had demonstrated the long-distance capabilities of the short waves. The 
scramble for short-wave territory was on, and every service was pushing for all the high-frequency 
spectrum it could get. To bring order to the ensuing chaos, a domestic radio conference was held in 
Washington in 1924; part of the outcome was the establishment of four harmonically related Amateur 
bands: 160, 80, 40, and 20 meters. It's important to remember that this was not an international agree· 
ment, however, nor in fact did it have the authority of law - it was simply a mutual agreement 
between the various radio services in the United States. 

The 1927 International Radio Conference in Washington saw precious kHz shaved off the American 
160, 40, and 20 meter bands, but in return we received an exclusive new band at 10 meters. Amateurs 
in Europe fared less well, and some will argue that American Amateurs now had to share 40 and 80 
meters with the foreign broadcasters, but that was true before the 1927 conference convened. 
Compared with the spot frequencies given to Amateurs in 1912, the new international allocations of 
1927 were a vast improvement. 

There was no change in the Amateur bands at the Madrid conference in 1932, nor at Cairo in 1938. 
The next conference was scheduled for Rome in the spring of 1942, but because of the war, the next 
International Radio Conference was not held until 1947, in Atlantic City. Amateurs lost some space on 
160, 20, and 10 meters at Atlantic City, but we received a nice bonus in return: a brand new band at 15 
meters. Hence, there was not a net loss at ail, but a gain! These are the same bands we are still using 
today. 

In reviewing the record of high-frequency Amateur allocations, we have progressed from what was 
essentially spot-frequency operation in 1912, to 3485 kHz of high-frequency operating space in 1927, to 
3500 kHz today. Based upon past performance, and the proven service of Amateur Radio to the public , 
I believe we have every reason to be optimistic about the future. 
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Jim Fisk, W1HR 
editor-in-chief 
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FOCUS & COMMENT 

It seems the world's attention is on Edison and his inventions, as you can tell by 
glancing at many electroni c, scientific, and popular magazines, including this month's 
Ham Radio Horizons. Celebrat ions and observations are planned in various cities and 
schools all across the land - most of them in connection with Edison's electric light 
bulb. While the bulb was a major breakthrough in itself, an undertaking of parallel 
importance was that of developing a system to distribute the power required to make 
the bulbs glow. Almost everyth ing was needed - generators, power lines, insulators, 
sockets, fuses - and the demand grew as the success story became more widely 
known. It was a tremendous undertaking, pushed forward with uncommon fervor. 

However, Edison's original system was all de, and, great though it was, it had several 
drawbacks which amateurs of early days found to be considerable. For instance, how 
do you obtain a voltage higher than that which is delivered to your wall outlet? Today, 
we have neat boxes inhabited by transistors, transformers, diodes, and capacitors 
which transform a de voltage to a higher one suitable for the plate of an rf amplifier 
tube; they' l l even turn de into ac so you can run your home equipment from a car 
battery. Early-day hams had to invest in a motor-generator set. It was a de motor, 
mechanically coupled to a de generator which provided the stepped-up voltage for the 
plate circuit. They were expensive - the equivalent of 3 to 6 month's salary was not 
unusual. They were noisy - to run a kilowatt you needed a 2 or 3 horsepower motor, 
taking inefficiencies into account, and they had brushes and commutators, creating 
sparks, electrical noise, and requiring constant maintenance. Some were so noisy that 
they had to be shut down during receive periods - not much good for break-in 
operation. 

Now, I don't wish to diminish the importance of Edison's work, or his genius, in the 
slightest - but how lucky we are that Nicola Tesla came along with his system for 
generating ac, distributing it, and building motors to run from it. How easy it is to plug 
in a transformer and obtain a voltage anywhere from a fraction of that supplied by the 
mains, up to thousands of times higher. They're quiet, clean, and last for years without 
maintenance. It's a pretty safe bet that there would be no desk-top kilowatt linear 
amplifiers without the alternating-current/transformer type of power distribution. 

The Edison de system did not go down without a struggle, however. It was many 
years before all of New York City had ac power available, and, even then a lot of 
buildings were wired for both ac and de - some still are. As recently as 1975, I gave a 
talk before a rad io club in Manhattan, and an extension cord from another part of the 
building provided ac for my slide projector; the baseboard outlets in the meeting room 
were all 110 Vdc! 

Even with the coming of ac power, there was controversy in some areas. I can 
remember, in my early days of hamming, hearing 50 and 100-cycle ripple on some CW 
signals from parts of New York City, and the same was heard from parts of Canada as 
late as the middle 1950s. Not on ly was there a group of de adherents and a group of ac 
adherents at odds with each other, but the ac people were divided as to whether 50 or 
60 cycles (hertz, as we call it these days) was the more efficient for power distribution. 
The argument continues in many parts of the world. 

However, aside from all that, Thomas Edison did launch many industries, and many 
of his inventions spawned further developments, and it is entirely fitting that we should 
commemorate a great inventor and experimenter. There's a notice on page 25 of this 
issue about an International Festival of Light. If you happen to live or travel near any of 
the sites of the celebrations, take a look. The exhibits and demonstrations are bound to 
be thought provoking and loaded with nostalgia. 

And, just for the fun of it, wherever they have a replica of the original electric light 
bulb burning, ask if they are using ac or de to make it glow. 
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Thomas McMullen, W1 SL 
Managing Editor 



For super operator convenience, 
Our keyboard works in MORSE, BAUDOT, and ASCII codes and controls the terminal, too. 
You can edit a message, program the HERE IS message, send the "QUICK BROWN 
FOX .. . " test message, change speeds, and change the terminal modes, all from 
the keyboard itself. In fact, the KOS (Keyboard Operated Switch) feature even turns 
the transmitter on and off from the keyboard, The DS·3000 KSR also features full-length 
72 character lines (16 lines per screen), 5 speeds of BAUDOf and ASCII RTIY and Morse \ 
code from 1to175 wpm (Version 3), and word wrap-around to prevent splitting of words at the C\p..\;· 
end of a line. When combined with the HAL ST-6000 Demodulator, you have the s?B 
ULTIMATE in RTTY equipment. ~~\) () \)3 

DS-3000 KSR Vers~on 3 (MORSE, BAUDOT, ASCII) ..... . ... . . ..... . ...... . .. ....... .. . . -'{~)~~1i~otJ>0~7,~ 
DS-3000 KSR Version 2 (BAUDOT & ASCII only) ... . . . . .. .... ... .... $1195.00 V ~\. 

Write for our latest catalog & RTTY guide. 

EmJ HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our Overseas customers: 
see HAL equipment at: 

Richter & Co.; Hannover 
I.E.C. Interrelco; Bissone 
Vicom Imports; Auburn, Vic., Australia 



SPECIFICATIONS SYSTEM ONE 
& nd MHl 1~21-28 
l\1u.imum poWC"r tnput L~llimi1 
VSWR at tHOrunu 1.5:1 
lmp~ncr SO ohms 
Boom (0 ,0 . ll Lena1h} 2" x 26' 
No.ofrkrnenu s 
Lonps1 f'lt'mt:nt 26' 7" 
ll#"nint ~dius 18' 6" 
M.uirnum wind wrviv;al IOOlbt. 
Muimum mut di.imt'tt'r 2" 0 .0 . 
Surhcr arr.:a 8 .6 sq. f1 . 
Wind loiding @80 mph 21S lbs. 
Assembled wrip1 ('11pprox} 601bs. 
Shipping wei1h1 (4'PPfOX) 65 lbs. 
Mn chin method S.1> 

SYSTEM TWO SYSTEM THREE 

14-21·1.8 14-2 1·28 
H w leg;tl limit 
l .S: l 1.3: 1 

so ...... ;o.-
2' ' Jr, 18' 6" 2" x 14'4" 

4 ) 

26' 7" 27 ' 4 " 
16' 4" 1S' 9" 

IOOlbs. 100 1bs. 
2"0.0. 2" 0 .0. 

6 .lSsq.ft. S.7s,q.h. 
ISJ lbs. 114 lb,. 
47 lbs. 37 lb~. 
SO lbs. 42 lb~. 
a. .. Direct feed 

Designed by Hams and for Hams, the SYSTEM series of tri-banders are the newest 
antennas on the market, and with the latest engineering practices. Ranging from the long 
distance SYSTEM ONE to the space saving SYSTEM THREE, you will find the antenna 
to fit your needs among them. Using a high grade of aluminum, with super hardware, 
they are designed to stay up and give years of satisfaction in use and durabilitY. The 
many hundreds of Hams on the air using the SYSTEMS testify to their dependabilitY, 
ease of installation and satisfaction. See your favorite dealer for the antennas of the 
decade ..• "THE SYSTEM SERIES". 
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The Wilson 6 meter beams satisfies even the most critical ama
.teur today. With the most populer sizes. available, Wilson offers 
you tho pe rformance v.ou want, at e price less then you would 
expect, The workmanship in the parts will Immediately give 
you the impression ot an antenna that will last through t he 
years. For your latest copy of the Ham Buyer's Guide, featur
ing the 6 meter beams, contact your favorite dealer. 

SPECIFICATIONS M63 M66 M64 
B.tndMHr 50-54 50.54 50-54 
Maximum power input 4Kw 4Kw 4Kw 
VSWR (at resoNnce) 1.1:1 1.1:1 1.1 :1 
lm~nc<' SO ohms SO ohms 50ohms 
Boom (O.O. x ltngth) 2·· x 36'10" 2"x 25'8" l Y," x 11'6" 
Number o f demenu 8 6 4 
Longes1 clement 9' 8" 9'8" 9'8" 
Turning radius 19'0" 13' 10" 7'6" 
Man di.lmetcr (0.0.) 2" 2" lW' 
Boom di>mmr (0 .0.) 2" to lY," 2" l Y," 
Surhcc <1rca 5.8 sq. ft. 45 sq. ft. 1.5 sq. ft. 
Wind l~ding @80 mph 145 112 37 
Assembled weight (ipprox.} 34 lbs. 26 lbs. 11 lbs. 
Shipping weight (approx.) 39 lbs. 31 lbs. 13 lbs. 
Matching method Gamma Gamma Gamma 

MODELS MZ11, M29 and MZ7 

Wilson's new 2 meter serles combines the ultimate in de
sign ang quali ty mate,rlals1 Tt\ese tOj) .performing l!eams 
featu re '7, 9 or 11 aluminum elements held to tHe he• \\¥ 
walled boom with the exclusive molded Lexan® boom 
to element mounting. The four driven elements use Log 
Periodic design for broad band characteristics providing 
full 144-148 MHz coverage with less than 1.2 to 1 
VSWR across the band. Universal mOunting is provided 
for vertical or horizontal polarization. 

SPECI FICATIONS 
Bind MHt 
VSWR 
lmpecb.nc:e 
Boom (O.D. x lt'ncth) 
Numbtt of t'lt'rntnU 
l onsa1 dt'menl 
Seim widlh 9 3d8 PL 
Turnins ' "diu) 
Mau dWmrtcr (0.0.) 
SurfliUM't'.l 

M27 M2t1 
144·148 MHt 144-148 MHz 144-148 MHt 

1.2:1 1.2: 1 1.2:1 
SO otvns SOohnu SO ohms 
1 .. •64'" l"x 120"' IS'x12'6" 

7 9 11 
40·· 40" 40" 

27 fksrt« 24 degnn 21 dt"p"ca 
37.13"' 61.24" 97.97" 
1"- IY,.. 1 .. - Hi" I"· 1Yr .. 
.44 j,Q, ft . .93 iq. ft. 1.11 Jq. ft . 
5.5 lbs. 24 lbs. 28 lbs. 

- eo.1MH111ttlflt 
--- U.OMH.1 ls.ttlflt 

:nf __ . 1--1 
M ~ U A M 

WV·1 WILSON VERTICAL TRAP ANTENNA 

M-27 

Wind lo.tdlna 8'80 mph 
Shippfn1 v.~iaht (.1pprox.) 
Anemblt'd wt'ixht (ipprox.) 

6.S lbs. 8 lbs. 9 lbs. 
l.5 lbs. 5 lbs. 6 lbs. 

No bandswitching neces.sarv with th is vertical . An excel· 
lent low cost OX antenna with an electrical quarter 
wavelength on each band and low angle radiation. Ad· 
vanced design provides low SWR and exceptlonal flat 
response ecross full width of each band, Featured is the 
Wi lson large d iameter High-0 traps which will maintain 
rewnant points with varying tempe:rawre.s and humid
ity. Easily assembled, the WV-1 is supplied with base 
mount bracket to attach to vent pipe or to mast driven 
in the ground. The new WV-1 Antenna is value priced· 
. .• and ships via UPSI 

SEE THESE PRODUCTS AT YOUR FAVORITE DEALER. 
Consumer Products Division 

Wilson Electronics Corp. 
P. 0. Box 19000 • Les Vegas, NV 89119 • Tel. (7021739-1931 • TELEX 684-522 

Pric:a •nd specifl~tlons sub;e<:t to change ~thout no tice. 



NEWSL//V_F ____ _ 
BROADCAST INTERESTS MAY THREATEN the U.S. Amateur Radio WARC pos ition far more than 

the question of sharing 226 MHz with Maritime. U.S. international broadcas ters , not 
satisfied with the 865 kHz of new high- frequency spectrum proposed f or them in the Com
mi ssion ' s careful l y worked out WARC Report and Order, are now waging a behind- the-scenes 
battle to double that amount at the expense of other users. If they succeed i t wil l 
mean cuts for the other services whose expansion was proposed in the U.S. position, and, 
in the process, will destroy much of the carefully worked out agreement achieved by var
ious government agencies and indus try advisory groups during the past several years . 

FCC'S PROPOSED PROTECTION of its monitoring stations f rom potential interference could 
have an impact on Amateurs in the vicinity of any of the Commission's 13 monitoring facil 
ities. Those stations are l ocated in Allegan, Michigan; Anchorage , Alaska; Belfast, Maine; 
Douglas, Ar i zona; Ferndale , Washington; Fort Lauderdale, Florida; Gr and Island, Nebraska; 
Kingsville , Texas; Laurel , Maryland; Livermore , California; Powder Springs, Georgia; Sa
bena Seca, Puerto Rico; and Waipahu, Hawaii. 

CW ABILITY WOULD NO LONGER be required but onl y "recommended" f or the Amateur Service, 
the FCC pr oposed in its j ust released final Report on WARC 79. Article 41 o f t he inter
national regulations now requires that operators of Amateur stations shall have proved 
abi li ty in Morse code, with the proviso that governments can, if they wish, waive the CW 
requirement above 144 MHz. Under the FCC ' s proposed change in Article 41, it would onl y 
be recommended that Amateur operators shoul d have demonstrated Morse code ability , without 
any reference to frequency limits. ThI'SC'h8.'nge would, the Commission said, permit govern
ments to develop their own licens ing requirements . 

A NEW DEPARTURE IN FCC preliminar ies to rule making is being tried in t he Commission's 
inquiry into RFI probl ems, General Docket 78-369. This new approach hinges on the wide
spread distribution of attractively presented , color- coded special editi ons of the Notice 
of Inquiry, comp l ete with survey forms for the recipients to fill out and return . 

The Inquiry, which will "study the probl em of radio frequency interference and the need 
for Government regulation to help lessen such interference," was announced November 15, but 
the special consumer-oriented Notice of Inquiry packets didn 't become available until Janu
ary. Supplies have been sent to all Commiss i on Fiel d Offi ces, and they' re to be distributed 
in places where they can reach the maxi mum number of peop le. 

Due Date For Comrnents on General Docke t 78-369 will be May 1 , with Reply Conunents aue 
July 

FCC EXAM SUGGESTIONS s hould no l onger go to Bob Kite, as cited in several club bulle
tins. Jay Jackson of the Personal Radio Division, (202) 634- 6619, is now the exam contact. 

THE SYNCOM IV SATELLITE has been scratched, t hus dashing any hope f or having an Ama
teur transponder i n synchronous orbi t in t he near future. However, AMSAT Canada will com
plete their transponder, with the expectation that another opportunity will come . 

DUNCAN, ARI ZONA , I SOLATED by pre- Christmas flooding in that usually dry state, depend
ed very heavily on Amateur Radio for communications during the emergency. Ten Duncan Ama
teurs, working around the c l ock, provided the Red Cross and National Guard units with nec
essary communicati ons from noon, December 19, through Christmas Day . Both 2 meters and 
450 MHz were part of t he operation, which used remote bas e stations WB5QHS and WB7KUM to 
link the city with aid from as far away as the West Coast , until commercial comrnunications 
were restored . 

AMATEURS HOLDING MORE than one callsign, who wish to retain the call assigned to their 
secondary station when renewi ng, must be sure to renew well before the expiration date. 
One Wes t Coast contester l ost his prized l x2 call recentl y when his renewal application 
complete with request to reassign his lx2 to his primary (surviving) station license ~ 
arrived at Gettysburg a f ew days after t he license expiration date. Because his no-longer
renewable secondary license had exp ired, its l x2 callsign was no longer his and thus could 
not, under the rul es , be assi gned to him. 

CANADIAN COAST GUARD and operators from the personal communications services will Jain 
forces in a recently announced Canadian Coast Guard Auxi l iar y . The new uni t wi ll make use 
of General Radio Servi ce (Canadian CB) and Amateurs for monitoring marine emer gency chan 
nels, communications safety t r aining , and as participants in emergency operations. 

WA2KBI WON FIRST PRI ZE in Ham Radio Horizons' just-ended sweepstakes, taking home a 
complete station that include"Sa' TR-7, Tri-Ex Tower, CushCraft beam , Hy- Gain vertical, and 
a Wilson 2-meter hand-hel d (see page 60, this issue). 
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I OFFERS THE B.EST OF TWO WO.RLDS • • :·;_:;; SPEelFICATIONS 
;:,:P ' unpreceridented 'OSI VALUE . ·: ;;. 'in a hig·f Tlmei=8aae TCX0~ 1.PPM 65° fo .85°.F 

d lUality, LSI Design, 550 MHZ freqtieney counter~· Frequency RangeSOHZ to 559MH~_ 
lft A d b T OSI · t' · k · Resolj.ltion 1HZ to 55MHZ, 10HZ to 550MHZ 

· _-1. · n , ecause ' s a mnova 1or:i •• you ·no.~. Gat!JJ 'i'!le .1 second - 1110 second .. , .< 
' c ·it..()~S.olete~ any competitiv~ makes, l:.?q.th in prrl · .. , · sens!ti~Jty 25MV 150 .. &· 25@MHZ J5MV: 550MHZ. 

g;jf:)r:far:mance. The basic 550,MHZ co.oater &Ji :. .. 01is~r ' :erg'ht 11,2t-fncnteos 1r· :''1 
' 

se ar~ .facfor:y assembled:~ tested and'burned-l , ''' lnp .• o S023lf Connector$ '. 
~The problem$ of bad LEDS, IC's, capacitors, are Po _ 6C-Size Batt~, 15HR, or s.2voc t0 14.5VDG 
_)~. thing of the past with OSI QUIK-KIT~. But yq\;!. -· Current 150 Ma standby 300 Ma operational 
; Can take PJi:de j(l assembling the power ~supply, e~G. :: .. . 3550 KIT INCLUDES 

' jj~pw meq1;~~l¢b,or 'sw!~dh, ,i:nput·cof1ln~~t~r~1 · ~rid -~~,t ' •~r~~~~~·~.mbl'ed; ;..~~$~ed· co,uq~er· b?ai;d . ~ 
· " f}nal mechanical assembly of your ~50 MHZ'; •Case;·):)ew.er supply, conMctors, tfardware 

· · · •Built~in prescaler & preamp 
· Gounter, into its' handsome cabinet. GO WITH THE •Gate Light-Automatic zero Blanking 

LEADER . .. BUY A OSI FREQUENCY COUNTER •Automatic Decimal Point 
:i~r!t· SA.VJ!' T.INIE &: "MONEY ~ND , l!r~-~SSV~E ? '· •OQ,~i,19, t~o ~pu,~~- ~ssembly ~irn.e 
:·~·" ili·;~r.1 Willi::ler~VIQ.B·K T'HE Fl'RS::it l!IME. - '•:: ' . _. ,, •One:.t¥earWarrraot9 bn a:ll r;ia'rts , ' ' 

. . •All n~w parts - not factory seconds or surplus 

SEE YOUR LOCAL DEALER 
~ OR . 

II",,::;,. 'CAl,.L i:e».;L FREE (~0) 854-2049 . r· 
' C'illlforna Resiq~rits, Call Cofiecl (714) 565-8402'~· 

DSt INSTRUMENTS,. INC; . 
7914 Ronson Road No. G. San Diego, CA 92111 

3550 Kit ... . . ... .. ... . . ........ • ... .. $99.95 
T-101 Telescopic Antenna. . . . . ....... 3.95 
A~-:~d~~attery Eliminato.r . .... , . . . . . . • . 7.,95 ,. 
Crg~r:e~e Lighter op Adai:>ter . . . . ; •.. . . 1 2.,~.5 ., . , 
TEllMS~0i'ders to U.S. and Qanada, add 5'lb to maximum of $10.00 per'order • 
for shipping; t>andllng and Insurance. To all other eountrfes, add 15'1& oflotal 
order. California Residents add 6'lb State Sales Tax. 



MODEL C1000 10Hz to 1GHz 
• INCLUDES BATTERY PACK 
• AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• 10MHz TIME BASE 

Accuracy . . . that's the operational key to this rugged ad
vanced design Model C1000 1GHz frequency counter ... a 
significant achievement from OSI. That's because you get 
. . . .1 PPM 0° to 40°C proportional oven time base .. . Built 
in 250B preamplifier with a 600B adjustable attenuator . . . 
x10 & x100 audio scaler which yields .01 Hz resolution from 
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time ... 
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm 
input impedance ... Built-in battery charging circuit with a 
Rapid or Trickle Charge Selector . . . Color keyed high quality 
push butt on o peration . . . All combined in a rugged black 
anodized (.125" thick) aluminum cabinet. The model C-1000 
reflects OSl 's on going dedication to excellence in 
instrumentation for the professional service technician, 
engineer, or the communication industry. 

MODEL C700 SOHz to 700MHz 
• INCLUDES BATTERY PACK 
• AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• 10MHz TIME BASE 

ALL NEW! All UNPARALLELED OSI QUALITY! The model 
C 700 700 MHz frequency counter features . . . .2 PPM 
0° to 40° C proportional oven time base ... 25db preamplifier 
with a 60db adjustable attenuator. Built in battery charger 
with a rapid or trickle charge selector ... Combined in a 
rugged (.125" t hick) aluminum cabinet makes the C700 
ideal for the communication industry and professional serv-
ice technician. · 

3600A OWNERS: Up date your 3600A frequency counter to 
a C 700 includes, new back board, .2PPM proportional oven, 
25db preamplifier, rugged .125" thick aluminum cabinet, 
order 3600A-700. Unit must be returned to OSI factory for 
modification. 

OSI - GUARANTEED SPECIFICATIONS - FACTORY ASSEMBLED - MADE IN USA 
Proportional Oven SO Hz 75MHz SOOMHz 

Frequency Accuracy Over To To To Power 
Model Ran e Tem rature 75MHz SOOMHz 1GHz R ulrement1 Size 

C700 50Hz to 700MHz .2PPM 0° to 40° C SOMV 10MV NA .5 Inch 115 VAC-BATT 3" H x 8"W x 6" D 
8 to 15VDC 

C1000 10Hz to 1GHz .1PPM 0° to 4o• c 20MV 1MV >50MV 9 .5 Inch 115VAC-BATT 4" H x 10"W x 7'h''D 
8 to 15VDC 

- All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty -

... .. F:~.E;~ ........ ...... ... .... .... .. .... . . 
· Strongest warranty in the counter field. : 

Satisfaction Guaranteed. • .. .. .. .. .. ..... ... ... ... .. .. ....... ......... 
FOR MORE INFORMATION 

Call Toll Free: (800) 854-2049 
OSI INSTRUMENTS, INC. 

California Residents, Call Collect: (714) 565-8402 
VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 

· Model C 700 $369.95 

3600A-700 Factory Update (3600A only) 
Includes Labor & Re-Calibration $199.95 

Model C 1000 

Opt. 011.3GHz (C1000 only) 

Opt. 02 .05 PPM 10MHz Double Oven 

$499.95 

$ 99.95 

0° to 50°C Time Base (C1000 only) $129.95 

Ant. 21 0 TelescopicAnt./BNCAdapter $11.95 
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In the latter part of April 1870, a 
23-year-old telegraph operator 
turned inventor named Thomas 
Edison was ushered into the 
office of General Marshall 
Lefferts, the president of New 
York's Western Union Tele
graph Company. Lefferts went 
straight to the point: he wanted 
patent rights to Edison's 
newest group of stock tickers. 

"Well , young man," he said, 
" what do you think your 
improvements are worth? Let's 
settle up our bill. " 

Edison thought a moment. 
He felt his new inventions were 
worth at least $5,000 - but he 
was willing to settle for three. 
At last he replied. 

" Well, General, suppose you 
make me an offer," he said. 

"How would forty thousand 
dollars strike you?" 

At the mere ment ion of the 
sum Edison nearly fainted, but 
he pulled himself together and 
accepted the offer. Years later 
he would laugh at what 
happened next. 

Three days later, Lefferts 
handed Edison a contract and a 
check for $40,000. The inventor 
was convinced he was being 
tricked. Forty thousand dollars! 
Skeptically he handed the 
check to a bank teller, who 
noticed that he had failed to 
endorse it. The teller handed 
the check back to Edison and 
tried to explain what was 
wrong, but Edison, having been 
almost totally deaf since the 
age of twelve, couldn 't 
understand what the teller 
wanted; he had never before 
received a check. Sadly, he 
dropped out of line and trudged 
back to Western Union. So he 
had been tricked, after all. 
When he explained his problem 
to Lefferts, the General merely 
laughed and sent Edison back 
to the bank with a clerk. The 
clerk had Edison endorse the 
check and identify himself; the 
teller played his own little joke 
by paying Edison $40,000 in ten 
and twenty-dollar bills. 

Edison had never cared 
much for money - only what 
he could buy with it. He 

invested every cent of the 
$40,000 in a four-story brick 
building at 10-12 Ward Street in 
Newark, hired a couple hundred 
men, and started manufactur
ing his "Universal" stock 
tickers for Western Union. 
While the hired men worked at 
the machines, the "old man" 
experimented in the back room 
of the shop and began to 

Edison's basic incandescent electric 
lamp, patented January 27, 1880 (photo· 
graph from The Bettman Archive). 

unlock the secrets of 
electricity. 

Most people associate 
Edison with the light bulb, the 
phonograph, and motion pic
tures - but not with radio. His 
name is often left out of radio 
history books or perhaps 
mentioned in passing. But 
during the years from 1875 to 
1885, Edison pioneered some 
radio fundamentals which are 
still in use today - and the 
first of these discoveries was 
made at the lab in Newark. 

The "Etherlc Force" 
experiments 

The "etheric" phenomenon, 
like most of Edison's radio 

contributions, was discovered 
while working on a more 
famous invent ion - in th is 
case, a telegraph instrument 
that would send more than one 
message on a single wire. 

On the night of June 2nd, 
1875, Edison was experiment
ing with a new kind of multiple
telegraph apparatus: a 
harmonic telegraph. Alexander 
Graham Bell and other inven
tors had been working on the 
same kind of device, whereby a 
complicated system of wires, 
tuning forks, and relays allowed 
as many as eight messages to 
be sent simultaneously on one 
wire. 

As Edison applied current to 
the electromagnet in the new 
circuit, he noticed a strange 
spark jumping from the 
magnet's iron core to a piece 
of iron directly above it. He'd 
seen these sparks before, and 
had always assumed them to 
be strictly electrical in nature. 
But, on this evening, he 
decided to investigate. 

Edison's lab assistant, 
Charles Batchelor, kept the 
notebook on the first experi
ment. The sesssion lasted all 
night, but the test, titled 
" experiments to discover a new 
force," revealed nothing, and it 
was shelved in favor of work on 
the telegraph. The " new force," 
though, was not forgotten. 

James Maxwell , the mathe
matical theorist, had published 
in 1873 his conclusion that 
electrical apparatus radiate 
some sort of electromagnetic 
waves which would obey the 
laws of light waves, but Edison 
is not believed to have read 
this work - he had little 
respect for theorists. Even in 
1875, though, Edison could 
imagine uses for "etheric 
force," and he went to work to 
prove its existence. 

On the night of November 
22nd, Edison hooked up an 
electromagnet with its current 
supply rapidly switched on and 
off, as in a doorbell buzzer. 
Above it he fixed a bar of steel. 
Once more, the strange sparks 
jumped from the core of the 
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magnet. But they wouldn 't obey 
the conventional properties of 
electricity. A gold-leaf electro
scope, an instrument for meas
uring static charges, was 
brought near the spark with no 
results; the spark, when passed 
through a wire, wouldn't swing 
the galvanometer needle. It 
wouldn't even charge a Leyden 
jar! Edison hooked a wire to 
the bar of steel and wrapped 
the end around a gas fixture -
and found that by simply 
holding a wire in his hand he 
could draw the " etheric" 
sparks from any gas fixture in 
the house, even though the 
entire system was grounded! 
Fortunately, Batchelor kept 
copious notes of the whole 
experiment, and he was not 
cautious in his conclu
sion. "This is simply 
wonderful, and a 
good proof that the 
cause of the 
spark is a true 
unknown 
force." The 
unknown 
force, obviously, was 
that of electro-mag
netic waves. 

tists, calling Edison a braggart 
and a fool, did not. One such 
scientist, in a letter to the 
Scientific American, flatly 
denied the existence of a new 
force, saying it couldn' t be 
nonpolar and indifferent to 
ground, and proving his claims 
with mathematical theories. 
Edison ignored the man - he 
had disproven theories before. 

Dr. George Beard, Edison's 
longtime friend and sup
porter, defended the A 
etheric force in a letter ~ 
which the Scientific JI 

American published D 
''"" - @ 

wire. The critics were still 
unconvinced. " As etheric force 
is assumed not to require insu
lation," one of them wrote, " if 
we place its wires upon poles 
we shall save merely 40 insula
tors at 12 cents apiece to the 
mile, or $4.80. This certainly is 
not practical value." Little did 
this adversary of Edison's 
imagine that the etheric force 
would someday span the globe 

without any wires 
at all. 

~~·A>"._-----1M-= _, __ 

Heinrich 
Rudolph 

Hertz, the bril liant 
mathematician, ad

vanced his theory of 
electromagnetic 

waves in 1887, 12 
years after Edison 's 
experiments. Hertz 
was subsequently 

awarded the 
title of " father 
of the wire
less," and his 
name is used 

today to 

The scientists of 
the day, however, 
didn't all share Batch
elor's enthusiasm. 
While daily papers 
like the New York 
Herald called the 
etheric discovery the 
unlocking of a "great 
secret of nature," 

The apparatus Edison used to investigate the " etheric fo rce" in his 
laboratory. Note that the circuit through the key, B, the pair of coils, C, 
and the batteries, A, has no electrical connection to the bar, 0 , sus
pended above the coils. The bar is connected to a gold-leaf electroscope 
E, a spark gap, G, and the whole system is " grounded" to a gas pipe, F. 
The etheric force induced in the bar and whatever it was connected to 
could be made to appear as sparks in any part of the system, including 
the gas pipes in other parts of the building or the whole city! (Drawing 
retouched from the original of December 25, 1875, with permission of 
Scientific American.) 

mean one 
cycle per second. 
Hertz later estab
lished the mathemat
ical basis for waves 
that Edison could 
never have dreamed 
of. Still, the fact re
mains: Thomas 
Edison discovered 
electromagnetic 
waves, and had he 
not been diverted by 

the Scientific Ameri-
can was more conservative, at 
first, proposing that perhaps 
etheric force was " electricity 
of a form between the static 
and galvanic kinds," and called 
the conclusion of a new force 
"rather hasty." Later when 
they weighed the data, they 
joined the daily papers and 
predicted that Edison would 
"rank with the most fortunate 
and eminent of scientific dis
coverers." And indeed he 
would - but not for his work 
in etheric force. 

Though the Scientific 
American saw the uniqueness 
of the new force, many scien-
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on January 22nd, 1876. Calling 
the nature of the force "of 
admirable clearness," Dr. Beard 
supported Edison's idea that 
the force was "radiant . . . 
somewhere between light and 
heat on the one hand and mag
netism and electricity on the 
other, with some features of all 
these forces." 

Edison hardly needed Dr. 
Beard's support; he had always 
ignored his critics and would 
continue to do so for the next 
fifty years. He continued exper
imenting with the new force, 
using it to send messages as 
far as 75 miles on uninsulated 

more pressing work 
in stock tickers, 

telegraphy, and later in phono
graph, telephone, and the 
electric light, he might have 
sent signals across the Atlantic 
years before Marconi. 

Telephone and microphone 
experiments 

Perhaps the skepticism first 
associated with the telephone 
is best illustrated by this 
account from a Boston news
paper of 1865: " A man has 
been arrested in New York for 
attempting to extort funds from 
ignorant and superstitious 
people by exhibiting a device 
which he says will convey the 
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Edison's wireless telegraphy system was described in the Scientific American for January 16, 1892. His Fig. 1 inset shows the 
apparatus used in ships, Fig. 2 for land stations. Fig. 3 is a close-up of the system itself wherein C is the so-called condensing sur
face (we would call It a top-loaded antenna), D is Edison's electromotograph receiver (earphone), F is an induction coil, and a is a 
rotary breaker-point device to interrupt the current from a battery, K is a normally closed key, and Eis earth ground. His Fig. 4, at the 
top, represents the idea that the "etheric force" would travel beyond the horizon, following the curvature of the earth. (Drawing 
retouched from the original, with permission of Scientific American.) 

human voice any distance over 
metallic wires. Well-informed 
people know that it is impossi
ble to transmit the human voice 
over wires, and that, were it 
possible to do so, the thing 
would be of no practical value." 
Alexander Graham Bell 
astounded the world with his 
telephone only eleven years 
later. 

Bell's instrument, which 
became known as a magneto 

telephone, was largely a 
curiosity at first. The same 
device was used both as a 
transmitter and receiver. A coil 
of fine wire was fixed around a 
rod-shaped permanent magnet, 
and a diaphragm rested in front 
of the two. When the device 
was spoken into, the vibrations 
of the diaphragm in the 
magnetic field induced a tiny 
current of electricity In the coil, 
which traveled to the other 

instrument. This instrument's 
coil acted as an electromagnet 
when current flowed through it, 
vibrating the diaphragm. 

Bell demonstrated his tele
phone over wires as long as 
100 miles, but the instrument's 
inherent problem was that it 
generated its own current, 
which wasn't strong enough to 
overcome the resistance of the 
telegraph wires. One reporter 
theorized that Bell's magnetic 
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An 1878 woodcut depicting Edison's laboratory and machine shop at Menlo Park, New 
Jersey, where he was working on the phonograph and the telephone (from The 
Bettman Archive). 

telephone would never work on 
a wire more than 200 miles 
long. Western Union, sensing a 
possible gold mine in the 
telephone business, put Edison 
under contract to improve 
Bell 's instrument. 

About the same time he 
signed the telephone contract, 
Edison began looking for a new 
laboratory site. He was now 
relatively famous, and tired of 
being disturbed by reporters, 
scientists, and curious laymen 
who dropped by the lab at all 
hours. In 1876, he purchased 
several lots at Menlo Park, New 
Jersey, a quiet country hamlet 
20 miles southwest of New 
York City. He built a house, a 
library, and a two-story clap
board building where he and 
his staff could do nothing but 
invent things, free from the 
city's distractions. 

Once he was settled at 
Menlo Park, Edison made 
hundreds of experimental 
telephone transmitters to test 
his theories. He knew the 
problem with Bell 's - its lack 
of ability to generate a strong 
electronic current - and felt 
he could solve the problem by 
plac ing a battery in the circuit 
and using a Bell receiver along 
with a transmitter that would 
fluctuate the battery current in 
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response to the voice's vibra
tions. He tried hundreds of 
substances in the transmitter 
- water, strips of paper, even 
mercury - but finally hit on 
carbon. In his search for the 
ideal telephone transmitter, 
Edison invented the carbon 
microphone. 

Edison's microphone of April 
1st, 1877, was similar in 
principle to the modern carbon 
mike. He attached a button of 
carbon to the back of a large 
diaphragm. As the diaphragm 
moved, it moved the button, 
which vibrated against several 
pieces of charcoal held in a 
line behind it on strips of 
spring steel. One wire was 
attached to the rear piece of 
charcoal, and the other to the 
carbon button. 

One wire from the micro
phone was attached directly to 
a terminal of Bell 's receiver, 
and the other wire ran through 
a battery to the other terminal. 
When spoken into, the micro
phone varied its resistance in 
direct proportion to the 
strength of the voice, and 
allowed more or less current to 
flow to the receiver. The 
resulting receiver volume was 
several times that of Bell 's 
magneto system - and Edison 
had invented the device that 

would give radio its voice. 
Soon after, Edison applied 

for his first patent covering the 
use of "lampblack" (carbon) in 
a telephone transmitter. The 
new carbon transmitter had 
several times the power of the 
old magneto type, and it was 
rugged, cheap, and dependable. 
Western Union made quick use 
of it. The Western Union 
system, however, was still 
using Bell's magneto receiver; 
Bell , on the other hand, was 
using the carbon transmitter, 
and realized he couldn't have a 
practical system without it. A 
fiery court battle looked 
inevitable. In Edison's own 
words: "They infringed on my 
transmitter and we infringed on 
their receiver, and there we 
were cutting each other's 
throats. Well, of course this 
could not go on forever, and 
consol idation had to come." 

Western Union and the Bell 
Telephone Company finally 
agreed to arbitration, but 
Edison felt that the Bell people 
were asking for more than their 
share. He cabled Western 
Union: " Do not accept terms of 
consolidation. I will invent new 
receiver and send it over. " It 
took him less than three 
months. 

Edison's new receiver relied 
on the e/ectromotograph 
principle, which he had discov
ered several years earlier at 
Newark. He had discovered 
that should he run a wire from 
one pole of a battery to a piece 
of metal , and the other to a flat 
piece of chalk, he cou ld draw 
the metal across the chalk with 
practically no friction whatso
ever! Should the battery be 
disconnected, the normal 
frict ion returned. 

In Edison's " electrochemi· 
cal " receiver, a small cylinder 
of chalk was rotated by a hand 
crank at the side of the 
receiver, and a metal rod rested 
on top of the chalk. The other 
end of the rod was attached to 
a large diaphragm at the front 
of the instrument. When an 
electrical impulse entered the 
receiver, the friction between 
the rod and the chalk lessened, 



which pushed the diaphragm 
outward proportionately. When 
combined with the carbon 
transmitter, the result was a 
telephone of startling efficien
cy - and it was 100 per cent 
Edison 's! The motograph 
receiver produced ample 
volume to fill a room with 
sound. Indeed, it was the first 
electrochemical loudspeaker 
ever made. And the carbon 
transmitter was so sensitive 
that one could carry on a 
telephone conversation while 
standing several feet away from 
the instrument. One Scientific 
American correspondent visited 
Menlo Park during such a test: 

"Standing some eight or ten 
feet away from the transmitter, 
Mr. Edison said, in an ordinary 
tone of voice, 'Do you take the 
Scientific American?' Answer 
from the other end of the line: 
'I do.' Q . 'What do you pay for 
it?' A. 'Three dollars and twenty 
cents a year.' Q . (while 
crumpling a paper) 'What am I 
doing now?' A. 'Crumpling a 
paper.' Then followed music 
from a music box of the 
smallest size, and other tests, 
showing the wonderful perfec
tion and power of the 
instrument." 

The ordinarily conservative 
London Times stated flatly that 

The electric lamp, which 
occupied so much of 
Edison's time in the lab· 
oratory. This reproduc· 
tion of the original draw· 
ing shows the carbon 
filament, Fig. 1, and the 
cardboard from which it 
was made, Fig. 2. Fig. 3 
shows the completed 
lamp and its base, and a 
hand for s ize compari· 
son. The Inset above the 
hand is a wall fixture for 
the new lamp - it draws 
heavily on the architec
ture of gas lamps of the 
era. Fig. 4 is the lamp 
socket - the lamp is 
turned on o r of f by 
means of the thumb 
screw, b, which makes or 
breaks contact with a 
metal strip in the socket. 
(From the January 10, 
1880, issue of Scientific 
American, with per
mission.) 

Ej·l. 

Edison's receiver was " far 
superior to Bell 's." In time, 
though, the motograph receiver 
proved too superior. The 
telephone was not an instru
ment for public exhibit; it was 
an instrument for private 
conversation, and, after the 
court battles ended, the Bell 
receiver/Edison transmitter 
combination proved ideal for 
this purpose. George Bernard 
Shaw, the playwright, worked 
briefly for the Edison Electric 
Company in Great Britain, and 
later commented about the 
"loud speaking" telephone, 
saying it was a "much too 
ingenious invention ... of such ,3. ,2. 

stentorian efficiency that it 
bellowed your most private 
communications all over the 
house." And so the motograph 
receiver never came into 
general use, but it did give 
Western Union a little more 
leverage in the negotiations 
when it finally settled its legal 
di fferences with Bell in 1879. 

The electric light and the 
Edison Effect 

Edison's most famous 
invention, of course, is the 
electric light. The years of work 
and tens of thousands of exper-

114. 
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Edison's original phonograph, patented in 1878 (pho tograph from The Bettman Archive). 

iments he devoted to the 
perfection of a practical light 
bulb and its subsequent power 
generation and distribution 
systems earned him not only 
fame and fortune - in the 
process he was to discover a 
little-publicized phenomenon 
that would prove to be the 
foundation of later electronics. 

After completion of his 
telephone work in the summer 
of 1878, Edison was badly in 
need of a rest. When Edison's 
friend, Professor George F. 
Barker, invited him to join a 
group of scientists traveling to 
Rawlins, Wyoming, to view a 
total solar eclipse, he gladly 
accepted. The party set out in 
July; Edison carried his micro
tasimeter, an instrument for 
measuring very slight changes 
in temperature. Like several of 
his recent inventions, the 
tasimeter proved to work too 
well - the heat of the sun's 
corona drove the needle right 
off the scale! 

Edison enjoyed the trip 
immensely, and he spent hours 
talking over his inventions with 
the other scientists. But one 
thing in particular captured his 
imagination: they were talking 
about electric lighting. Edison 
could hardly wait to return to 
Menlo Park. Here was a brand
new challenge! 

On the return trip, Edison 
and Barker stopped near 
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Yosemite, where teams of 
miners extracted iron ore from 
the ground by hand. 

" Barky," said Edison, " that 
work would be easier if we 
could harness Yosemite's falls 
and turn the power into 
electricity. Someday our great 
waterfalls will make electric 
power enough to light every 
home and factory in the world, 
and we won't have to bother 
with gas anymore." 

"You ought to meet Bi ll 
Wallace, a friend of mine," said 
Barker. " He's trying to make an 
electric lamp." 

"Let's go! " said Edison. 
Edison visited Wallace in 

September. The Connecticut 
inventor was working on an arc 
light - in which two rods of 
carbon were brought close 
together, and a high voltage 
jumped across the gap. 
Already, some streets and 
factories were lighted by the 
arcs, but their harsh, blinding 
light, short life, and noxious 
odor made them impractical for 
home use. Edison saw no 
future in the arcs - he needed 
a lamp which would provide a 
soft, glare-free light. Still , he 
was impressed by Wallace's 
operation. " I saw for the first 
time everything in practical 
operation," he said later, " and I 
saw that the thing had not 
gone so far but that I had a 
chance." Edison ran from the 

row of glaring arc lights to the 
generator and back again. " Mr. 
Edison was enraptured," said 
Wallace. " He sprawled over the 
table with the simplicity of a 
child and made all kinds of 
calculations. " 

At last Edison f inished his 
tour - now there was work of 
his own to be done. 

" Wallace," he said, " I believe 
I can beat you in making 
electric lights. I don't think 
you' re working in the right 
direction. I believe that to chain 
electric current we will have to 
divide it, so the light won't be 
so hot and blinding." 

" Divide electric current!" 
Wallace laughed. " Why that's 
impossible!" 

" I believe it can be done," 
Edison stated calmly. 

From then on, Edison was 
hooked - and he returned to 
Menlo Park more determined 
than ever. Edison was rarely 
overconfident, but he predicted 
that he'd have a practical light 
within six weeks. In reality, it 
was to take him about 14 
months - the most trying 
project of his career. "I was 
never discouraged," he said 
later, " but I can't say the same 
for other people who were 
working with me." 

Edison and his assistants 
tried hundreds of filaments; 
they performed over nine 
thousand separate experi
ments. They first experimented 
with rare metals like platinum 
and rhod ium, but later tried 
everything imaginable: grasses, 
palm leaves, bamboo - even a 
hair from Charles Batchelor's 
beard! 

The early experiments with 
metals were largely unsuccess
ful , although Edison did patent 
an early platinum lamp. 
"Often," recalled Francis Jehl, 
a young lab assistant, " I saw 
Edison, as he reached a crucial 
point in an experiment, dart his 
fingers through his bushy hair 
distractedly, or throw away a 
half-smoked cigar and absent
mindedly take another out of a 
vest pocket to tear off the tip 
with a savage bite. No one can 
guess how many platinum 



lamps were tested during these 
experiments, or how many 
times he sat there past 
midnight poring over them." 

One morning Edi son turned 
to Jehl. "Francis," he said, 
" have we got a pump around 
here?" Jehl brought the pump, 
and Edison mounted a platinum 
spiral inside a bulb and 
pumped out the air. The same 
filament that had produced 
five candlepower in air 
produced twenty five in 
the vacuum! Edison fig
ured that the higher the 
vacuum he could obtain, 

Edison's new telephone as 
depicted in the July 6, 1878, 
Scienti f ic American. Al· 
t hough the electrical parts 
changed, the style remained 
for many years. The micro· 
phone (a carbon-button 
type) is mounted on the 
wooden box . The jointed 
arm on the right carries the 
"receiver," which was a 
marvelousl y mini atu rized 
ve rs i on of h is elec tro· 
mot ograph earphone. To 
use the receiver, a person 
had to turn the little crank 
(under the arm, righ t) by 
hand. This turned a mois· 
tened chalk cylinder, which 
reacted to electric current 
by producing more or less 
friction against a stationary 
contac t. This difference in 
f rict ion was turned Into 
sound waves by means of a 
diaphragm. The arm was 
hinged to allow folding out 
of the way when not in use. 
(Dra wing retouched from 
the original by permission 
of Scientific American.) 

the longer his lamps would 
burn. He assigned Ludwig 
Boehm, the glassblower, to 
work on an improved version of 
the "Sprengel'' pump, in which 
a column of mercury running 
through a tube literally pushed 
the air out of the bulb. Boehm 
delivered the model - a large 
board covered with tubing. At 
last, Edison had the vacuum he 
needed. 

Even in the vacuum, though, 
the platinum filaments were 
unsatisfactory. To burn 
brightly, they had to be brought 
near their melting point, and 

usually they disintegrated. 
One night, Edison sat alone 

in the laboratory, the flickering 
gas jets casting dim shadows 
on his face. Why was it, he 
thought, that he couldn't seem 
to find the answer? His backers 
had advanced him $100,000, but 
now that money was gone and 
there wouldn 't be any more. 
The days and nights of the 
"insomnia squad" just hadn't 

paid off, and the men were 
beginning to lose confidence. 
There had to be a solution. 

As Edison sat thinking, he 
toyed with a mortar full of 
carbon particles at his side. He 
rolled them between his fingers 
into a filament. Carbon, he 
thought - that hadn't worked 
either; it had always broken 
apart as the current was 
applied to it. But then he sat up 
with a start. 

" But that was before we had 
the vacuum bulb!" 

For the next several weeks, 

Edison and the staff worked 
with carbonized filaments. For 
each of the tests , the filament 
- be it paper, hair, or even a 
strip of grass - was rol led in 
the carbon particles, shaped 
into a horseshoe, and baked in 
the furnace. Then came the 
most difficult step: getting the 
delicate filament into place 
without shattering it. Usually it 
wou ld crumble into pieces as it 
was being inserted in the bulb. 

" Bosh," Edison would say. 
" Well, boys, let's try 

I'if'f again. " As his assis-
..... 7 2 tants prepared another 

filament, Edison exam· 
ined the old one under a 
microscope. His method 

was one of careful 
observation, and every 

flaw was noted in the 
ledger. One day he sent 
for Batchelor. 

" Hey Batch," he said, " get 
me a spool of thread. I've got 

an idea." 
Edison cut a 

short length of 
thread and 

formed it into 
a hairpin 

shape; Batchelor 
carbonized it in the 

furnace. At f irst the filaments 
broke, but finally, on October 
19, 1879, they managed to seal 

one inside a bulb and pump 
out the air. Edison hit the 

switch. 
The new light glowed 

immediately. Its light 
~ was soft, not harsh or 
• glaring, and it didn 't 

flicker. Edison and his 
assistants sat watching, 

waiting for irregularities - but 
there were none. As word of 
the new lamp spread around 
the little village to the boarding 
house, the men filed by the· 
lamp and stared in awe. A lamp 
lasting more than a few 
minutes seemed unusual; in 
fact, they had become accus
tomed to failure. At first they 
were silent, but then they 
laughed, patted Edison on the 
back and bet each other cigars 
on how long the lamp would 
burn. Eventually, though, most 
of them tired of staring at the 
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Thomas Edison and Dr. Irving Langmuir discussi ng the vacuum tube at the General 
Electric Research Laboratory (photograph from The Bettman Archive). 

bulb and went back to the 
boarding house. Only Edison 
and Jehl remained. The lamp 
burned through the night and 
into the next without a flaw. 

Between one and two o'clock 
on the afternoon of October 
21st, Edison was satisfied that 
he had found the answer. He 
yielded to temptation, and 
forced more and more current 
into the lamp, until it expired 
without warning. Edison 
recalled the incident: "We sat 
and watched it with anxiety 
growing into elation. I was sure 
that if this rather crude 
experimental lamp would burn 
forty-five hours, I could make a 
lamp that would burn hundreds 
of hours, and even up to a 
thousand." 

At last the secret had been 
revealed. Edison was pleased, 
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though not overjoyed - there 
was much work ahead. The 
bulb itself was only one link in 
an immense chain Edison had 
envisioned from the start of his 
experiments: an advanced 
power generation and distribu
tion system that would make 
gas lighting obsolete. 

When Edison announced a 
public demonstration of his 
electric lighting system for 
New Year's eve, his assistants 
thought he was insane. There 
were hundreds of devices -
switches, fuses, sockets and 
the like - that had to be 
invented within 60 days. 

Edison finally settled on a 
filament of carbonized card
board, and forty of these were 
made up for the system and 
installed on Menlo Park's gas 
fixtures. The dynamo also 

needed improvement. Edison 
had previously used batteries 
for"his electric light tests, but 
now he needed a system that 
would power dozens of lamps 
reliably. He made dozens of 
tests, and readied his first 
practical dynamo, the " Long
Legged Mary Ann," only days 
before the demonstration. 

As the first of the excursion 
trains rolled into Menlo Park on 
New Year's eve, Edison threw 
the master switch, and forty 
lamps glowed in unison. The 
crowd aboard the car was one 
of New York's finest. The 
people, dressed in their most 
elegant party clothes, gasped 
at the sight and rushed into the 
lab. Soon, trains, carriages, and 
wagons arrived, carrying 
hundreds of curious people. 
Edison threw open the doors 
and invited everyone in. "Some 
of them behaved very badly," 
wrote a reporter for the New 
York Sun. "Eight electric lamps 
were stolen ... a malicious 
rascal was caught trying to 
destroy the current and put out 
the lights by putting a piece of 
metal across the exposed con
necting wires ... Even kind, 
patient, and good-natured 
Edison was angry ... and 
perhaps his ill humor was 
slightly helped by the knowl
edge that an inebriated pseudo
scientist was in the crowd villi
fying him and belittling the 
results achieved." 

Edison, dressed in an old 
gray shirt, flannel coat and 
chalk-stained trousers, stood 
by the generator and caught 
quips of conversation - most 
people mistook him for a coal 
stoker. Occasionally someone 
would recognize him, and at 
the cry of " There's Edison! " 
people crowded around the 
famous inventor. 

"Many of them had come in," 
reported a New York news
paper, "with the expectation of 
seeing a dignified, elegantly 
dressed person, and were 
much surprised to find him a 
simple young man attired in the 
homeliest manner, using for his 
explanations not high
sounding, technical terms, but 



the plainest and simplest 
language." 

The New Year's exhibit was a 
great success in the eyes of 
the public, but some critics 
were skeptical of the new 
system. On January 4th, 1880, 
the New York Times 
encouraged "sensible people 
not to throw away their gas 
stock or rush into speculation 
on electric stock." Just the 
same, the investor's confidence 
in "The Wizard of Menlo Park" 
was overwhelming, and shares 
of stock in the new Edison 
Electric Light Company floated 
at $100 soared as high as 
$4,000. 

It was during the improve
ments on the electric light that 
Edison discovered a phenome
non which is still made use of 
in today's radio equipment. 
Just as he had with the 
"etheric force," Edison 
stumbled upon it by accident; 
and his keen sense of observa
tion led to a new discovery 
which was to become the basis 
of modern electronics. 

Edison's carbonized-filament 
lamps were remarkably 
efficient, but they had one 
overriding problem: after they 
had burned a few hours, they 
left a dark film on the inner 
surface of the bulb. 

A lab assistant, William 
Hammer, is said to have 
pointed out that there was a 
small line of glass - a 
"ghost", as they called it later 
- that didn't become black
ened. It appeared almost as if 
the positive leg of the filament 
had cast a shadow across the 
inside of the bulb. Edison 
tested the film , and his hunch 
was confirmed - the material 
was carbon. Apparently, the 
filament was giving off some 
sort of negative particles, 
which hit the inside surface of 
the bulb everywhere except 
directly behind the positive leg 
of the filament, which was 
soaking them up! 

To test his theory, Edison 
sealed a wire inside the bulb 
between the positive and nega
tive legs of the filament. When 
he connected the other end of 

the wire to the negative side of 
the battery, he got nothing; but 
when he connected it to the 
positive, the resulting current 
flow drove the needle of his 
sensitive galvanometer right off 
the scale. Later, at the Phila
delphia Exhibition, Edison 
demonstrated that this current 
he pulled out of a vacuum was 
strong enough to operate a 
telegraph sounder! 

What Edison had discovered, 
in effect , was an inexhaustible 
source of free electrons. He 
filed for a patent on the 
" Edison effect" on November 
15th, 1883. 

"I have discovered," he 
stated in his application, "that 
if a conducting substance is 
interposed . . . within the 
globe of an incandescent 
electric lamp, and said 
conducting substance is 
connected outside of the lamp 
with one terminal, preferably 
the positive one ... a portion 
of the current will . .. pass 
through the shunt circuit thus 
formed, which shunt includes a 
portion of the vacuous space 
within the lamp." 

Edison, of course, couldn't 
foresee the uses the " Edison 
effect" was to have in radio, 
but he did search for an appli· 
cation. His patent, which was 
granted October 21st, 1884, 
covered the use of the " Edison 
effect" bulb as a governor to 
control the output of electric 
generators. The effort failed, 
due to the difficulty of 
maintaining a high vacuum 
within the bulbs, and Edison, 
who was preoccupied with the 
expansion of his electric 
company, " didn't have time to 
continue the experiment." 

In 1882, Sir John Ambrose 
Fleming, who was then an 
advisor to the Edison Electric 
Light Company in London, also 
experimented with the " Edison 
effect." Six years later, he 
discovered that the Edison
effect bulb could be used to 
rectify alternating current. 

Beginning in 1899, Fleming 
worked as an advisor to the 
Marconi Wireless Company. A 
few years later, Marconi and 

Fleming were experimenting 
with a "coherer" - a primitive 
form of radio detector in which 
silver particles were enclosed 
in a glass tube. As a high
frequency radio wave coursed 
through the coherer, its silver 
particles aligned and effectively 
rectified the signal, but there 
was one drawback: the si lver 
particles stayed in place even 
after the signal was gone, and 
the wireless operator had to 
" reset" the coherer by tapping 
it with a hammer! 

One evening Fleming was 
experimenting with a new 
chemical detector when it 
occurred to him: why not try 
the lamps? Needless to say, 
the "lamps" worked perfectly. 
"The missing link in wireless 
was found," said Fleming, 
recalling the experiment, " and 
it was an electric lamp! " 

The wireless telegraphy patent 

In 1885, Guglielmo Marconi 
was eleven years old. Hertz 
was not to advance his theory 
of electromagnetic waves for 
two years. The longest tele
phone line in the country was 
less than 300 miles. And 
Thomas Ed ison filed for a 
patent on a system of wireless 
telegraphy. 

Edison's system was based 
on induction, not "etheric 
force," but it was a remarkable 
prophecy of wireless to come. 
The system actually sent 
messages over short distances, 
and was the first to use 
transmitting towers. Marconi 's 
system, some ten years later, 
was to use the high-frequency 
Hertzian waves, of course, but 
the similarity between the two 
is striking. 

Edison's device consisted of 
a telegraph key hooked to a 
sort of electric buzzer that 
generated a rough electric 
spark. The spark was amplified 
by an induction coil, and sent 
to a tall antenna, where it leapt 
through the "ether" into a 
receiving antenna, through a 
motograph receiver, and Into 
the ground. In his patent appli
cation, Edison predicted how 
radio was to be used: 
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Edison experimenting with the first motion picture machine - another of his fields of 
experimentation - in 1905 (photograph from The Bettman Archive). 

"I have discovered," he 
stated, "that if sufficient 
elevation be obtained to over
come the curvature of the 
earth's surface and to reduce 
to a minimum the earth's 
absorption, electric telegraphy 
or signalling between distant 
points may be carried on by 
induction, without the use of 
wires connecting such distant 
points." 

Edison sold his patent, 
#465,971 , to Marconi in 1903, 
for what he termed "a song." 

The wireless patent was put 
to use one year later, when it 
was used to send telegrams 
from moving trains on the 
Lehigh Valley Railroad. The 
rails acted as a ground, and the 
messages were sent via an 
antenna on the roof of the car 
to a telegraph wire running 
alongside the track. Though the 
messages were sent through 
only a few feet of air, this was 
probably the first practical 
application of " wireless" ever 
devised. 

Edison did no further work 
with his " wireless," as he was 
diverted by other projects. But 
his conceptions of antennas, 
towers, "absorption," and the 
like were remarkable mirror
images of radio to come. A 
dozen years later, Edison 
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remarked to a friend that he 
thought wireless signalling 
across the Atlantic might be 
possible someday, but he 
didn't know when. Marconi did 
just that in 1901, and Edison 
asked to meet the man "who 
had the monumental audacity 
to attempt and succeed in 
jumping an electric wave 
across the Atlantic." 

Marconi recalled Edison's 
comments on his achievement: 
" I shall never forget Mr. 
Edison's laconic comment, ' If 
Marconi says it's true, it's true.' 
Nothing ever pleased me as 
these words. " 

Edison touched radio only 
indirectly; had he been born 20 
years later, his best-known 
work would probably have been 
in that field . He pioneered in 
radio while the sending of 
messages through the air was 
still considered folly, and the 
critics gave him their worst. 
Fortunately, Edison had the 
foresight to turn his deaf ear on 
them. His was a method of trial 
and error, inexhaustible curi
ousity, and careful observation. 

"In another age and time," 
said Henry Ford, Edison's 
lifelong friend, "each of 
Edison's inventions would have 
been considered either as 
unique scientific discoveries or 

as scientific toys. The older 
scientists made their discover
ies as things of themselves and 
were so far away from the daily 
workaday world that they would 
have lost standing had they 
even suggested the possibility 
that their studies could have 
any commercial application. 
Then Edison came along - a 
greater sc ientist than any of 
them but without being bound 
by the old scientific traditions. 
He was a scient ist, but also he 
was a man of extraordinary 
common sense. It was a new 
combination." 

Certainly Edison's discovery 
of "etheric force" accords him 
a place in radio history; but 
when we add the microphone, 
the " wireless" experiments, 
and the " Edison effect" to the 
picture, his place in the devel
opment of radio becomes 
strikingly important. 

" Discovery," Edison said, " is 
not invention, and I dislike to 
see the two words confounded. 
A discovery is more or less in 
the nature of an accident. A 
man walks along the road 
intending to catch the train. On 
the way his foot kicks against 
something and he sees a gold 
bracelet embedded in the dust. 
He has discovered that -
certainly not invented it. He did 
not set out to find a bracelet, 
yet the value is just as great." 
So it was that Edison stumbled 
upon some of radio's most 
essential principles; and when, 
at the time, he couldn't find 
application for them, he blamed 
no one but himself. " My experi
ence," he said, " is that for 
every problem the Lord has 
made He has also made a 
solution. If you and I can't find 
the solution, then let's honestly 
admit that you and I are 
damned fools, but why blame it 
on the Lord and say He created 
something impossible?" 
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International Centennial of Light Planned for 1979 

A year-long "Centennial of Light," an international 
celebration to commemorate the 100th anniversary of 
Thomas Edison's invention of the incandescent elec
tric light bulb on October 21 , 1879, was announced by 
Walker L. Gisler, chairman and chief executive officer 
of the Thomas Alva Edison Foundation, headquartered 
in Detroit, Michigan. 

At the same time, Cisler announced that Robert I. 
Smith, chairman of New Jersey's Public Service Elec
tric and Gas Company would head the International 
Committee for the Centennial of Light. The commit
tee, made up of industrial leaders, will direct 
and coordinate the numerous activities 
planned for the centennial. "The main 
objective of the Centennial of Light," 
according to Committee Chairman 
Smith, " is to regenerate enthus
iasm for invention and innovation. 
Clearly, Edison typified this en
thusiasm for scientific and tech
nological advancement as a 
service to mankind's quality of 
life. During the next year," Smith 
continued , " we will endeavor to 
instill in today's generation and 
future generations a recognition that 
there are solutions to today's problems. 
They only need to be sought and found." 

Smith said that Edison is the pre-eminent 
example of the highly principled inventor· 
businessman, whose developments served to 
benefit civilization and freedom. Paraphrasing 
an Edison biographer, he said, " Although 
Edison led no armies, conquered no countries, 
enslaved no people, his life and his inven
tions have influenced the course of history 
more than any other person in recorded 
c ivilization. " 

Besides the incandescent bulb, Edison 
invented the entire system of electric gen
eration and distribution which carried his 
"magic" f irst to cities, then to rural areas 
and, finally, throughout the world. He also 
invented the phonograph, the motion pic
ture camera, and equipment that made 
telephone and telegraph systems commer
cially practical. His scientific genius had a 
direct bearing, according to industry leaders, 
on the growth of today's electronics world, in
cluding radio, modern motion pictures and 
television. 

Since the l ight bulb is only one of more than 1,000 
inventions patented by Edison, numerous and diverse 
organizations plan to participate in the Centennial 
celebration . Among those already planning special 
programs, events and activities for the Centennial of 
Light are the American Association for the Advance
ment of Science; the Smithsonian Institution of His
tory and Technology; the United States Park Service; 
the Edison National Historic Site in West Orange, New 
Jersey, the site of Edison's research laboratory; and 
Menlo Park, New Jersey, the city in which Edison 
conducted his successful experiments with the incan
descent lamp. Also, the New Jersey Historical Com
mission; Fort Myers, Florida, the site of Edison's 

winter home and former site of his " Fort Meyers Lab" ; 
the Electric Power Research lnsititute; the Edison 
Electric Institute; and Rutgers University, which is 
initiating a 20-year project to organize and publish all 
of Edison 's scient ific papers. 

In addition, numerous corporations in the electron
ics industry, both here and abroad, will celebrate the 
Centennial of Light to honor the man whose genius 
was the source of their corporate technologies. 

One major focus of Centennial activit ies will be 
Dearborn, Michigan , where 50 years ago Henry 

Ford dedicated Greenfield Village and the Ford 
Museum to American values and ingenuity, 

and to the man he considered the 
greatest genius the world has ever 

known. 
To create the full effect, Ford 

removed the82-year-old inventor's 
f irst laboratory board-by-board 
and nail-by-nail from its original 
site in Menlo Park. Ford was so 
particular about details that he 
even transplanted the actual earth 
from the bu ilding's front yard. 

Upon first seeing the reconstructed 
laboratory, Ed ison wryly remarked, 

" Wonderful, only our floor was never 
as clean as this." 

On October 29, 1929, at the Greenfield 
Village site, Edison re-enacted the entire 
process of what is called the "miracle of the 
millenium," the invention of a long-lasting 
electric light that was safe, practical, and 
efficient. He was assisted by Francis Jehl, 

as he had been 50 years before. In 
addition to Ford, otherdignitaries present 
were President Herbert Hoover, Madame 

Curie, George Eastman, Harvey Firestone, 
and Cyrus Eaton. 

Another center of activity will be 
West Orange, New Jersey, where 
Edison lived and worked for many 
years. The National Park Service now 

maintains the site and conducts 
tours of the laboratory buildings and 
Glenmont, Edison's home. Plans call for 

the inviting of a number of dignitaries to 
the area and for aseriesof special celebrations. 
Smith also announced that major elements of 

the Centennial of Light are designed for 
students and educators. Symposiums will bring 

selected high school students and teachers to 
Florida's Disneyworld in February, and university 
students and professors to San Francisco, in April. 

Furthermore, science fairs will be encouraged in 
elementary and high schools throughout the country. 
Educational materials and scholarship programs will 
emphasize the need to encourage young people to pur
sue scientific knowledge. Other plans include special 
films, television and radio programs, traveling exhibits, 
displays, lecturers, and parades. 

For more information, contact George Shea, Inter
national Committee, Centennial of Light, Thomas Alva 
Edison Foundation, P.O. Box 1310, Greenwich, Con
necticut 06830. 
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Last month, in part 1, I told you 
about some of the design 
features of the receiver, and 
how to make your own printed
circuit boards if you want to try 
your hand at them. This month 
I' ll get into winding some of 
the coils, and a bit of testing 
the stages and the whole 
receiver. I'll include some more 
information on a couple of PC 
boards and on mounting the 
tuning dial and VFO tuning 
capacitor as well. 

Speaking of the tuning 
capacitor - there are many 
substitutes which will work 
well there. I mentioned the 
surp lus ARC-5 units in part 1. 
Another possibility is the three
gang fm broadcast receiver 
type which you'll find on sale 
as surplus from time to time. 
Or, you may be able to pick up 
a complete receiver as junk and 
salvage the capacitor. Use the 
ones that are for fm tuning 
only; the combination capaci
tors that tune both fm and a-m 
are too bulky. The fm units 
usually have a capacitance of 
approximately 15 pF per sec
tion. You can tie all three 
sections in parallel to obtain 45 
pF, which will work well with 
L11 wound as described in 
Table 3, part 1, (February, 1979). 

If you find a capacitor with 
more than 45 to 50 pF, you may 
have to remove a few turns 
from L 11. Don't stray too far 
from the recommended values, 
however, because the frequen
cy coverage and tuning rate 
will suffer. 

Other desirable features to 
look for in a capacitor are good 
bearings (smooth action, as 
well as good electrical contact 
to the rotor), a frame that is 
rugged (for stability), and plates 
that do not short together at 
any point in rotation . You may 
find some capacitors with a 
built-in ball drive for vernier 
tuning. Most of these drives are 
too fast for good tuning in this 
receiver, but you can add 
another drive to it for a very 
effective ratio. For instance, I 
picked up some surplus drive 
units with a 6:1 ratio at a flea 
market. They cost only 50 cents 
apiece, and, when placed 
ahead of an fm-type capacitor 
with its vernier drive, the 
combination performed very 
nicely. 

Another place you can 

Part 1 Available 

February's Ham Radio Horizons, 
which contains Part 1: Build a Novice 
Receiver, is available for $2.00 post· 
paid from Ham Radio Horizo ns, 
Greenvil le, New Hampshire 03048. 
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Fig. 21 . Coil winding layout for L 1/L2. 
Wind the secondary, L2, first. Remove 
the insulating varnish for approximately 
12 mm (V2 inch) at each end. L 1 is one 
turn of insulated hook-up wire, ends 
twisted as shown. Remove the plastic in
sulation at the ends where the wires will 
connect to the circuit board. 

substitute one component for 
another, and perhaps save a bit 
of money, is L 12. This is a 500-
microhenry rf choke, which you 
can obtain new, of course. 
However, if you have old tv 
sets kicking around, you'll find 
some in the video sections. 
They're called peaking coils, 
and many of them have a value 
near 500 µH. 

Winding the coils 

If you have never wound 
coils before, you might have 
difficulty in removing the 
insulation from the wire. Don't 
place the wire on a hard bench 
or table and scrape it with a 
knife, as I have seen some 
builders do. The bench is hard, 
and does not allow for any 
cushioning to prevent nicking 
the wire. You can learn to hold 
the wire against your thumb, 
with the knife blade pressing 
against the wires to scrape the 
insulation off. This provides a 
cushion, and allows you to feel 
how much pressure you are 
placing on the wire. Another 
method is to use a folded piece 
of fine sandpaper and pull the 
end of the wire through it until 
all the varnish has been 
removed for a hal f-inch or so. 

Most of the coils are 
straightforward and can easily 

be wound with the number of 
turns given in Table 3 in part 1 
of this article. The only tricky 
one is L6/L7, used for the 
product detector shown in 
Figs. 1 and 5 (part 1). This is 
called a quadrafilar coil, which 
means that the winding is 
made up of four wires twisted 
together to form a stranded 
conductor. The stranded four
wire conductor is then wound 
into the toroidal core. You need 
this type of transformer to get 
very tight coupling between 
windings over a wide frequency 
range. 

You 'll note in the description 
of L6/L7 (Fig. 23), that some of 
the windings have black dots 
beside them. This means that 
the wires by the dots all come 
out on the same side of the 
toroid; it's a way of keeping 
track of their polarity. If the 
coils are incorrectly connected 
together, performance will be 
poor. The windings are 
connected as a 3-to-1 step-up 
transformer; with 1 volt in you 

Fig. 22. If you li ke to use a knife to 
scrape insulation from wire, do it th is 
way. Your thumb provides a cushion for 
the wire so the blade doesn't nick it , and 
you can easi ly adjust the pressure need· 
ed to remove insu lation without damag
ing the copper. 

get 3 volts out. If one winding 
is wrong, two of them will buck 
each other, you'll get a soggy 
1-to-1 ratio; and the receiver 
will not work well. 

Fig. 24 shows a l ittle 
" tw ister" I made to twist wire 
together to form a stranded 
conductor. It's simply a little 
crank with a hook in one end to 
hold the wire, and a piece of 

The capacitors which are part of the audio-fi lter c ircuit are prominent in their posit ion 
at the bottom center of the chassis. The variable capacitor at the lower right, partially 
hidden behind the chassis lip, is the rf preselector tuning (or mixer-input tuning) Cl . 
Note the trimmer capacitor, C27, next to the VFO t uning capacitor, C28, and the VFO 
circuit board mounted on the chassis near the back panel. 
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Fig. 23. The quadrafiler coil, L6/L7, is 
wound and connected as shown. The 
dots by the wires are a way of keeping 
track of the polarity of each winding. 
Check each wire for continuity, and label 
each with a piece of masking tape. 

small-diameter tubing which 
you hold between the fingers of 
one hand while you turn the 
handle with the other. To use 
this twister to make the 
windings for L6/L7, clamp the 
ends of four 30-cm (12-inch) 
lengths of wire in a vise, tie the 
four strands to the hook, pull 
them tight, and wind them up 
until each wire makes a 
complete twist every 5 to 6 mm 
(3/16 to 1/4 inch). You can use 
this same twister to form the 

ALUIJINUM GROONO WIRE OR 311/AI (l/8- IN) 

BRAZING ROD, ETC. """ 

~~~;~u 
76MM (J IN/LCNGrH 
OF SMALL TUBING 

Fig. 24. A wire-twister is a handy tool to 
have around the shop. This one is easily 
made from a piece of scrap wire and a 
piece of tubing. 

28 m March 1979 

two-wire stranded conductors 
that go from the power-supply 
terminals to each of the PC 
board assemblies (see Fig. 1). 
Use two different colors so you 
can keep track of which is 
which, and be sure that the pair 
going to the audio amplifier is 
no longer than 15 cm (6 
inches). 

Mounting the coils 
Toroidal coils can be difficult 

to mount if you don't know a 
couple of tricks. You must 
fasten them well enough that 
they will not move, yet not put 
pressure on the wire. Also, the 
windings must be protected 
from any sharp, metallic edges. 

My method of mounting 
them makes use of a screw, 
some insulating sleeving, and 
two soft washers of rubber or 
plastic (Fig. 25). The screw 
goes through the center of the 
toroid, with some sleeving to 
protect the wires from the 
threads. A soft washer on 
either side of the toroid 
protects the windings and 
applies enough pressure to 
prevent the assembly from 
turning or moving. A self
locking nut is used to hold the 
whole package together. Self
locking nuts can be obtained 
surplus, or can be salvaged 
from junked airplane electronic 
gear being stripped for parts. If 
you have a piece of threaded 
rod, as I did, you can make it 
long enough to hold the PC 
board in place too. Just fasten 
the board in place on the rod 
with a regular nut, then use a 
short spacer to hold the 
assembly above the chassis. 
Some junked tv sets have extra
long screws which can be 
salvaged for this purpose. 

I mounted all three coils in 
the audio lowpass filter with a 
single piece of rod and put 
sheet-rubber washers between 
the toroids to cushion them 
and keep them in place. 
Automotive floor mats are a 
good source of soft rubber or 
plastic for this sort of thing, as 
are the runners used to protect 
floors and carpets. See Fig. 16 

INSULATING SLEEVING 

=====~ii~~-::=-=- SELF LOCKING NUT (ELASTIC STOPNUT) 

CONVENTIONAL NUT 

o.W-- - NETAL SPA<;€R 

Fig. 25. The mounting hardware and 
assembly sequence for the toroidal coils. 
The pressure f rom the soft washers 
shou ld be just enough to keep the coil 
from moving about. You don't have to 
mount the printed-circuit board below 
each one, but this illustrates how it can 
be done if you wish. 

for the correct connections of 
the toroids in the audio 
lowpass filter. 

Dial and tuning capacitor 

Smooth tuning of the 
receiver depends upon proper 
installation and alignment of 
the dial and the variable 
capacitor it drives, so take 
particular care to get them just 
right. I used a Jackson 
Brothers dial, shown in the 
photographs, but you can 
obtain good results with many 
others. However, I caution you 
not to skimp on the dial - a 
quality product will provide 
smooth tuning and freedom 
from backlash for many years 
and is well worth the slight 
extra cost. 

First, mount the capacitor 
(C27) on the side of the 
chassis. Carefully locate and 
dri II the large clearance hole 
for the dial drive mechanism 
(just the part that drives the 
capacitor shaft, not the 
mounting holes at the edge of 

I 
SOLDCR 

THESE LEADS TOGCTH£R 
ANO INSULATE THIS 

JOINT 

CONNECT THESE 
LEADS TO THE CIRCUI T 

Fig. 26. The 88-rnH toroids you buy as 
surplus usually have four wires corning 
from the windings. Connect two of them 
together, solder them, and insulate them 
with tape before you mount the coil. 



the bezel). If the capacitor is 
too close to the panel, or might 
be damaged by the drill, 
remove it before drilling the 
panel. Place the dial in its 
proper position (hold it with 
some masking tape) and 
tighten the setscrew to the 
capacitor shaft. Then, being 
careful that nothing slips out of 
alignment, start the drill for the 
holes to mount the dial ; don't 
go all the way through. Remove 
the dial (loosen the setscrew 
and remove the tape), and 
finish drilling the mounting 
holes all the way through the 
panel. Remove all burrs and 
chips and replace the dial. 

When you have the dial 

SHIEL D r-- - -- - - - -
1 

mounted, turn the pointer to 
the " zero" mark or position on 
the scale. Rotate the capacitor 
shaft until its plates are fully 
meshed, then firmly tighten the 
setscrew. If you've gotten 
everything properly aligned, the 
knob should turn smoothly 
from one end to the other, 
driving the capacitor from 
closed to fully open. 

Power-supply economy 

Fig. 1, in part 1 of this 
article, shows a power supply 
that uses a small transformer 
with a 12-volt secondary. If you 
were lucky enough to find a tv 
transformer with extra filament 
windings when you built the 
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Fig. 28. You can make an rt-voltage probe out of a small scrap of PC board and the 
shield from an old l·f can. It will give you relative readings that will be very useful in 
testing oscillators and other parts of the circuit. Use a 20,000 ohm-per-volt VOM as an 
Indicator. 

-rv POWER TRANSFORMER 

+ 
TO 

CZ5 
IN FIG I 

Fig. 27. You can "borrow" some voltage 
from the power transformer in your 
transmitter if it has enough extra wind
ings. The diodes in the bridge rectifier 
can be mounted on the board on back of 
the receiver, or near the transformer in 
the transmitter. In either case, you'll 
need two wires from the transmitter to 
the receiver. Caut ion - be sure that no 
ot her voltages are present on these 
wind in gs, or you may damage your 
receiver. 

beginner's 50-watt transmitter 
(July and August, 1978, Ham 
Radio Horizons), you can save a 
bit of money by wiring it up as 
shown in Fig. 27. Remember 
what was said in that article 
about transformer windings 
aiding or bucking; if you 
connect them in series with the 
voltages aiding, you'll get 24 to 
26 volts out of the rectifier 
bridge. This then feeds the 
regulator in Fig. 1. 

Polystyrene precautions 
The polystyrene capacitors 

used in the VFO are sensitive to 
heat and to some chemicals. 
That is, some cleaning 
solutions will cause the plastic 
to dissolve or craze. Use 
common drugstore 91 per cent 
lsopropyl alcohol and a 
toothbrush if you must clean 
soldering residue from the PC 
board or anything near these 
capacitors. Also, use a heatsink 
on the leads going into the 
plastic when you solder the 
capacitors in place, just as you 
do for a transistor. Heat can 
soften the seals, or it can 
cause the plastic to expand, 
changing the characteristics of 
the capacitor. An ordinary 
alligator clip will serve as a 
heatsink if you do not have any 
of the special clips made for 
this purpose. 

There are times when you 
need to know if there is rf 
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energy in some part of the 
circuit, and approximately how 
much. For instance, suppose 
you cannot find the signal from 
your BFO crystal (while 
listening on another receiver). 
Without some means of 
measuring rt voltage, you can't 
be sure that the oscillator is 
working. Fig. 28 shows details 
of a probe I built for essentially 
zero cost; it uses many parts 
from scrap tv sets. The diode is 
a germanium detector type, 
often used in the video section 
(it cannot stand much heat, so 
be careful while soldering). A 
shield can from one of the i-f 
stages provides protection for 
the assembly. 

Although actual rt voltages 
can' t be determined, this 
device will give you some 
relative readings. It will work 
with as I ittle as 0.1 volt of rt to 
the probe. A 20,000 ohm-per
volt VOM makes a sensitive 
indicator for these tests . The 
probe is useful from approx i
mately 50 kHz to 60 MHz. 

Putting it all together 

I assume that by now you 
have al l the PC boards wired 
and are ready to consider 
packaging the receiver. There 
are many ways to go, but you 
can see in the photographs and 
in Fig. 29 how I did it. Study 
the possibilities carefully 
before you make a move. I used 
a 12.5 x 17.8 x 5 cm (5 x 7 
x 2 inch) chassis, but a larger 
one might be easier for a 
beginner to work with -
perhaps 17.8 x 17.8 x 5 cm (7 
x 7 x 2 inch). Keep in mind 
that a larger chassis will 
require a larger enclosure, too. 

The mixer stage is built 
using conventional "point-to
point," chassis-type 
construction; I could have used 

·The KY f ilter has been described in 
European literature, particularly in 
arti cles by DJ2KY. The crystal serves 
as part of the coupling between two 
transformers. An inductance or tuned 
ci rcuit is placed in parallel with the 
crystal to tune out the capacitance of 
the holder. 
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printed-circuit board, as in Fig. 
18, part 1, or perforated board. 
A couple of things to 
remember: keep the power 
supply and 1-watt audio board 
outside the compartment to 
minimize heating of the VFO 
components. Also, leave plenty 
of room around the VFO 
capacitor and associated 
circuits; this contributes to 
both mechanical and 
temperature stability. 

When you have al I the boards 
mounted and the mixer and 
VFO stages wired, you are 
ready to test the circuits, one 
at a time. Start at the audio 
section and work toward the 
front end - you'll be able to 
hear things happening as you 
go. If you have an audio 
oscillator, connect its output 
(through a high-value resistor) 
to the top (ungrounded) end of 
R3. You should be able to 
increase or decrease the 
volume in the speaker by 
turning R3 up and down. If not, 
check voltages and pin 

connections to f ind the error. 
Follow this same procedure 
with each stage; apply an input 
signal and listen for an audio 
response. The audio signal will 
work as far back as the output 
(pin 5) of T1 . You'll need an rt 
signal at 1746 kHz (approxi
mately) to test the product 
detector and KY* filter, and you 
should be able to hear 80 or 40 
meter signals (or a signal gen
erator in that range) when you 
get to the antenna input 
connector. 

You can leave the KY filter 
disconnected for your initial 
testing if you wish. Just 
connect a jumper wire from the 
top of L4 to L6. With the filter 
disconnected you'll be able to 
copy ssb signals on 80 and 40 
meters. The filter is easy to 
adjust when you decide to wire 
it in - rock the tuning 
capacitor dial back and forth 
while you listen to a steady 
carrier or CW signal. Adjust 
the filter tuning capacitor (C4) a 
little bit at a time until you 

A top view of the receiver shows the toroid coils for the audio filter, and the crystal 
filter (KY filter} just above them at the center of the chassis. The board at the right of 
the chassis is the product detector. The crystal-controlled BFO is on the small 
assembly at the top right, mounted inside the back panel. 



Fig. 29. This top view of my receiver layout will help you plan the parts placement for the one you bui ld. Try the parts and circuit 
boards for size before you start drilling the chassis. If you use a larger chassis, be sure to keep the area around the VFO t uning 
capacitor (C27) clear. 

notice that the audio note on 
one side of zero beat is weaker 
than on the other. Keep 
adjusting until the "low
volume" side is as weak as 
possible. This is how you get 
selectivity through the filter to 
eliminate interference from 
nearby signals. Now you'll find 
that some ssb signals cannot 
be tuned in - you 've 
eliminated one sideband. If you 
feel like experimenting, you 
can mount a small water switch 
(single-pole, single-throw) very 
close to the filter and wire it up 
to short out the crystal in one 
position. The switch will 
require a shaft extension to the 
panel so you can operate it, of 

course. Now, you can listen to 
ssb signals simply by tuning in 
the proper sideband as before. 
The KY filter will have to be 
readjusted after the switch is 
added, however, because the 
wiring and switch will add 
capacitance to the circuit. Also, 
it would be wise to swap the 
crystals again, retuning each 
time, to be sure that you have 
them in the best position. 

Audio amplifier 
One adjustment must be 

made to the audio-amplifier 
transistor, 02. Connect a VOM, 
set to read in the 10· or 20-volt 
range, between the collector of 
02 and the common (ground) 

bus. The positive lead goes to 
the transistor. The reading 
should be close to halt of 
whatever your power supply 
voltage is. If it is more than 0.5 
volt high or low, you should 
change the value of either R4 
or R5 to bring the voltage to 
the right setting. An incorrect 
voltage here will not be 
destructive to the transistor, 
but will cause audio distortion 
- especially at higher volume 
levels. 

Interference 
There is not much selectivity 

in the front end of this receiver, 
so strong foreign broadcast 
stations at the "image" 
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frequency may be annoying.* 
An external wavetrap will take 
care of most of them. I built 
one in a shielded metal box, 
Fig. 30. It is simply a series· 
tuned circuit tapped onto the 
center conductor as it goes 
through the box. This shunts 

Fig. 30. A wavetrap i s 
useful to tune out un- TOANTENNA 

wanted stations on the 
image frequency. It can 
be bui lt in a small alumi-
num box with phon o· 
type connectors on each 
end. Lt is 50 turns of No. 
28 (0.3 mm) enamel · 
covered wire on a T-50·2 

mum signal. Next, tune the 
receiver to the 80-meter band 
and receive amateur signals 
there without image interfer
ence from the 40-meter broad
cast stations. The same system 
works in the other direction too 
- if strong 80-meter signals 

TO RECEIVER 

CO.WPLE1TLY SHIELDED METAL BOX _j 

core. Tap at 15 turns. Ct is a 365-pF broadcast·set capacitor. The swi tch can be a small 
togg le or slide·type, single-pole, single-t hrow. 

the energy from the unwanted 
station to ground, instead of 
letting it get to your mixer and 
on into the i-f and detector 
stages. I've put a tap on the 
coil for use with the 20/15/10 
meter converter (which I' ll 
describe in a later issue of 
Horizons). 

The trap is easy to adjust -
simply tune the receiver to the 
40-meter band and pick out a 
strong broadcast signal. Now, 
adjust the trap (Ct) for mini· 

are bothering you on 40, just 
tune the trap (Ct) to get rid of 
them. Keep in mind, however, 
that if you are tuning 40-meter 
amateur signals, this trap will 
not get rid of 40-meter 
broadcast signals! Only a 
change in the international 
frequency allocations can do 
that for you! 

Comments 

The completed receiver has 
performed so well for me that I 

A companion enclosure con tains a speaker and the power transformer for the receiver. 
It also contains a converter to allow the receiver to cover the 20, 15, and 10 meter 
bands, which will be described in the next Issue of Ham Radio Horizons. 
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am bui lding another one much 
smal ler, to be packaged with a 
smal l, solid-state transmitter. 
They' ll form a self-contained 
station I' l l carry wi th me as an 
emergency rig on research 
f lights to the Arct ic and other 
places. Th is, in itself, suggests 
one answer to the old question, 
" Does home brewing pay?" 
There are many other answers 
as well ; even if a project turns 
out wrong, you've learned some 
valuable lessons. The trick is to 
develop a skilled craftsman's 
itch to do the impossible, and 
do it wel l. In a home workshop 
you may not have access to al I 
the machinery and instruments 
that are in a commercial shop, 
but you will learn to substitute 
orig inality, skill , and persis
tence, to turn out quality 
products. You' ll learn what and 
where to modify, you 'll develop 
you r own set of " pet tri cks," 
and gradually you will become 
a " professional. " The 
advantages of this type of 
experience will show up in 
many ways as you move up the 
ladder. I wish you could al l 
have the fun of working with a 
" far-out" research crew, as I do 
- to be there when one of 
them muses, " I wonder if we 
can . . . " and to stil l be there 
when you and the team have 
proved again that impossible 
doesn't exist. Then, you' ll know 
the answer to the quest ion 
" Does home brewing pay?" 

HRH 

' The " image" s ignal in a receiver is 
produced by a heterodyne between the 
local oscillator (VFO) and a signal that 
differs from it by the intermediate 
frequency. Suppose you are l istening to 
a signal on this receiver at 3730 kHz; 
the i·f is 1746 kHz, which means that 
your VFO Is tuned to 5746 kHz (3730 
plus 1746 equals 5476). A signal at 7222 
kHz can be heard just as well , if it is 
strong enough to get by the first t uned 
circuit (L 1/L2) in the receiver. The 
signal at 7222, minus the VFO 
frequency of 5476, equals 1746 kHz, 
which is the i·f in this receiver. So, if 
you are listening on 80 meters, the 40-
meter signal (7222 kHz) is the image -
if you tune to 40 meters, an 80-meter 
signal would be the image. Editor 
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There she stands, the 
uppermost tip waving gently in 
the breeze. She? Ever wonder 
why a vertical antenna would 
be a " she" ? I'm not sure. But 
boats are feminine, hurricanes 
used to be exclusive ly femi
nine, and women are beautiful. 
To a ham, an antenna reaching 
skyward is a thing of beauty. 
Need I say more? 

Before I go further, let me 
explain that I am not an 
electronics engineer. I'm in the 
health field and essentially self
taught in electronics and 
amateur radio. It's been fun all 
these many years (I was 
originally licensed in 1939). 
Unfortunately, I always seem to 
be at least f ive years beh ind 
the state of the art. First there 
were tubes, then transistors, 
then those little buggy things 
called integrated circuits, and 
now - the home computer? 
Well, at least antennas have 
remained somewhat aloof from 
these great leaps forward . One 
can sort of keep up with them. 
Perhaps my experience can be 
of some help to others who 
are self taught. Some of these 
t ips may reduce frustration, cut 
down the frequency of 
unprintable outbursts, and 
perhaps keep blood pressure 
within acceptable levels. 

Why 
It all started when I f inally 

accepted the fact that a low 
dipole (mine was at 4.3 meters, 
or 14 feet) was anything but a 
" moon-raker, " to use the lingo 
of my CB friends. One gets 
highly agitated not being able 
to hear at all those stations 
other hams in the neighbor
hood are working. I decided to 
break the horizontal habit and 
go vertical. A 37-meter (120-
foot) tower was out of the 
question because of nonunder
standi ng neighbors, not to 
ment ion rather restrictive 
zoning ordinances. So a choice 
had to be made that would 
sat isfy several needs: low-ang le 
radiation, the acceptability of a 
nonham environment, and -
perhaps most important of all 



- low cost. A slim, inconspic
uous (is there a paint which 
can make things invisible?), 
unguyed, ground-mounted 
vertical antenna seemed to fill 
all the requirements. 

How 

Aluminum is light, strong, 
and easily worked with home 
tools. By using 1.8-meter (6-
foot) sections of aluminum 
tubing available in local 
hardware stores, you can start 
with a 3-meter (10-foot) section 
of 19-mm (3/4-inch) ID light· 
weight steel electrical conduit. 
Mate this to a 1.8-meter (6-foot) 
section of 22-mm (7/8-inch) OD 
aluminum tubing, and then go 
to progressively smaller 
sections of aluminum: 19-mm, 
16-mm, 13-mm, (3/4, 5/8, 
1/2-inch). Finally, end with a 
plug of 9.5-mm (3/8-inch) 
aluminum rod at the top. This 
plug can be made longer or 
shorter to tune your vertical to 
the desired frequency. The plug 
also makes it watertight. I 
chose 7150 kHz, as this 
frequency is dead center in the 
40-meter band and I enjoy both 
CW and ssb. 

Here's something to watch 
for: slide the smaller sections 
far enough into the larger 
sections so that bending 
moments generated by the 
wind are not too severe. This 
means that more of each piece 
of tubing is hidden in the one 
below it the closer to the 
ground you get. Fig. 1 shows 
how I did it. 

The vertical is exceedingly 
whippy but has withstood three 
years of hard blows. It took 
some time before I could 
remain calm while watching it 
bend into a 90-degree arc and 
point like a weather vane. 

Details 
To ensure good joining of 

the sections of aluminum 
tubing, cut a groove the width 
of your hacksaw blade for 
about 100 mm (4 inches) in one 
end of the larger section (into 
which the next smaller tube 
will slide). Use hose clamps to 

tighten things down. Installing 
a couple of screws all the way 
through (after assembly) further 
prevents sliding about or 
rotation of one section within 
another. 

To mate the 19-mm (3/4-inch) 
ID steel conduit with the 22-
mm (7/8-inch) OD aluminum 
tubing, use another 1/4-meter 
(4.5-foot) section of 19-mm (3/4-
i nch) aluminum tubing, sliding 
half into the steel side and half 
up into the 22-mm (7/8-inch) 
section. Electrical continuity at 
this joint was achieved by 
running short pieces of no. 12 
(2 mm) AWG wire between 
screws that hold the inner 
brace mentioned above. 

Anodizing is a wonderful 
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Fig. 1. Details of the homemade vertical. 
The bottom section is made f rom steel 
electrical conduit. The remaining sec· 
tions are made from 1.8-meter (6·foot) 
lengths of aluminum tubing found in the 
"do-it-yourself" section of a local hard
ware store. (See text about removing 
anodization before you start construc
tion.) The plug at the top is used to tune 
the antenna; it's made of aluminum rod. 

process used in the 
manufacture of aluminum 
tubing to give it resistance to 
salt air and corrosion. It also 
makes aluminum wonderfully 
resistant to electrical current. 
In fact, anodized aluminum is 
essentially an insulator. 

Picture this: having spent 
the better part of one weekend 
building my vertical (it was 
lying on the ground in the back 
yard), I tried to grid-dip the 
resonant frequency. No dip 
could be found anywhere In the 
40-meter band. Was I too far off 
the calculated length? I 
remeasured. No. Was the 
dipper working? Yes. Was there 
a poor electrical connection 
between one or more of the 
aluminum sections? You bet 
there was! My ohmmeter read 
to the top of the scale. After an 
afternoon of bewilderment, a 
fel low ham told me about 
removing the " anodize" . This 
process required a lot of elbow 
grease and emery paper to 
remove the coating from the 
outside of the end that was to 
slide into the next lower 
section. But how to you get the 
anodization off the inner 
surface of the mating alumi
num section? My son came to 
the rescue. We took a 6/4-mm 
(1 /4-inch) wooden dowel and 
glued the abrasive paper 
around the dowel. Then we 
seated the dowel into the 
chuck of an electric drill motor. 
If you don't push too hard, the 
anodization can be removed 
from the inner surface without 
breaking the dowel. It works, 
but easy does it. 

I rebuilt the vertical. I 
retightened the hose clamps, 
and lo! It dipped near the 
calculated frequency of 7150 
kHz. We tuned it exactly by 
sliding the 9.5-mm (3/8-inch) 
solid aluminum rod at the top 
in and out. 

Dipping 

Here are some tricks worth 
mentioning - some adopted, 
others the result of my trial and 
error. First of all , to get into the 
ballpark, the equation for a 
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quarter wavelength may 
be used: 

L= -11_ 
fMHz 

where L is the length in meters 
and f is the frequency in MHz. 
Using the English system of 
measurement, the equation is 

L= 234 
fMHz 

where L is length in feet. In 
my case, a quarter wavelength 
turned out to be 9.97 meters 
(32.7 feet). The exact length 
isn't critical. 

This length wi II usually be 
slightly off because of the 
effect of downspouts, power 
lines, and other obstructions. If 
the effect of these obstructions 
is to decrease the resonant 
frequency, your vertical is too 
short, so cut it slightly long. 
Each 25 mm (1 inch) of height 
equals about 18 kHz in the 40-
meter band, so when you start 
pruning or sliding the rod, go 
easy. Sneak up on it; you may 
prune right by your target and 
have to start over. I know -
I did it! 

As to using the grid-dipper, 
this is certainly no laboratory
type instrument. Have you ever 
tried to read a grid-dipper 
closer than 100 kHz in the 40-
meter band? That's over 5 
inches (127 mm) on my vertical, 
and twice as wide as the 
Novice band on 40 meters. But 
there are tricks: 

1. Forget the markings on the 
dial ; you can't read them 
accurately anyway. 
2. Couple very, very lightly, or 
you seemingly move the 
resonant frequency. Make the 
dip as sharp and shallow as 
you can. Just a flicker of the 
needle is all you need. 
3. Books say you can dip an 
antenna "naked." I've never 
figured that one out. I needed a 
little loop at the big end of the 
vertical. Make this loop as 
small as possible and use only 
one loop. You are, in fact, 
adding inductance to the 
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vertical and effectively 
baseloading it. 
4. When you get the dip, hands 
off - leave the dipper on and 
find the frequency on a 
receiver. 

I actually ran into the house 
and could read my dipper (as a 
weak, raspy signal) from energy 
pickup from that low dipole. If 
there's any doubt as to which 
whistle is your dipper, have 
your wife put her hand near the 
coil (don't touch it) and you'll 
hear the frequency change. 

The setup 
To hold up a vertical - and 

one that 's relatively whippy -
without guying turned out to be 
easier than I first imagined. I 
dug a hole about 1 meter (4 

VERTICAL 
RA DIATOR 

'----
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(4'/N.X4/NXIOFTJ 
REDWOOD POST 

Fig. 2. Base of the vertical antenna. No 
guys are needed. The redwood post is 
buried in a hole about 1 meter (31/2 feet) 
deep, which is filled with concrete. 

feet) deep, flaring it out at the 
bottom (Fig. 2). Then, I filled it 
with water and waited until it 
completely drained away (it 
took two days in our hard clay). 
This ensures that the pour of 
concrete will completely fill the 
hole and not be loose. The first 
pour was about 150 mm (6 
inches) of the mix, and then I 
set the redwood brace (it was 
100 x 100 mm x 3 meters, 4 
x 4 inches x 10 feet). Then, in 
went the remainder of the 
concrete. If you pour in all the 
concrete first, you'll never get 
the post set deep enough. Use 
a plumb line or level to get 
th ings perfectly vertical. 

Oh yes, mount the "holder" 
of your antenna to the main 
redwood brace before setting 
things into the concrete. The 
" holder" is ridiculously easy to 
make. Cut a 100-mm (4-inch) 
cube off of one end of the long 
post. Nail it to the side at the 
height you wish the bottom of 
the vertical to be. Then drill a 
hole the size of the outside 
diameter of the steel conduit 
about one-third of the way 
through the nailed cube. This 
"socket" provides support for 
the bottom of the antenna. The 
vertical is held against the 
redwood by some clamps I 
bought for 29 cents each at the 
local hardware store. 

The big test 
So up went the vertical , 

down went a ground rod, and I 
added three radials. As a 
temporary setup I ran the coax 
down the hall, through the 
bedroom, out over the patio, 
across the lawn, and to the 
base of the antenna. It loaded 
wel l! I ran an swr curve. It was 
1:1 at resonance and essen
tially flat across the entire 
band. I was ecstatic! After two 
hours of operating, though, I 
was convinced I had one 
genuinely lousy antenna. I had 
quickly proved the old adage: A 
vertical is an antenna that 
radiates equally poorly in all 
directions. My wife suggested I 
coi I up the coax and put the 
house back in order. 



The solution 
Several weeks later, after 

corresponding with W2FMI (by 
mail - not by low dipole), I 
awakened to the fact that swr 
is importantonfyif you 
understand what it means. 
There are times when a perfect 
match may in fact be 
undesirable. In most cases 
there is no significant power 
loss with standing waves, even 
with a ratio of 10: 1 or higher. 
Some decrease in the 
efficiency of the transfer of 
energy? Yes. But significant 
loss? No! You do have to 
watch voltage maximums if 
you're using a solid-state final 
amplifier. But you can ignore 
the "loss of power" or 
" reflected power" myth. 

The swr does tell you 
something, however. If you 
read 1:1witha50-ohm coax 
going out to the antenna, you 
are indeed looking at a 50-ohm 
load. A quarter-wave vertical (at 
its design frequency), working 
against a lossless ground, 
should have about 36 ohms 
nonreactive impedance. If 
you're reading 1:1 , then there's 
no mismatch where there really 
should be one, and you have 14 
ohms of ground loss, which (to 
quote Jerry, W2FMI) is "warm
ing the worms." Remember, 
ground loss is real power loss 
- current turned into heat. In 
my case, about 28 per cent of 
my output was not being 
radiated. More important, 
however, is the fact that with 
increased ground loss the 
angle of radiation rises and you 
lose the advantage of the 
vertical over the dipole. 

" Add RADIALS!," Jerry said. 
" Add a lot of radials! " And so I 
did; as the number of radials 
increased, so did my swr. 

Incidentally, radials are in 
parallel and thus share the 
current. Small-diameter wire 
may be used. If you're lucky, as 
in my case, and have ivy as a 
ground cover, the radials don't 
have to be buried in the lawn, 
merely laced through the ivy. It 
works very well! 

Now with 33 radials I'm 

looking at slightly less than 37 
ohms impedance, or an swr of 
almost 1.4:1. But, I've got a 
veritable bomb in my back 
yard! Ground loss is almost nil , 
the radiation angle is down, 
and my hi-f i (and occasionally 
that of my neighbor) knows it. 
To prove this (all on 40-meters) 
I have QSLs from all continents 
except Europe. You can't work 
'em if you don't hear 'em. Last 
winter, however, KC4 stations 
were easy pickings - and all 
this with only 150 watts PEP! 

It was a long haul, very 
frustrating at times. But that 
slender waving pole sure has 
been a good antenna. Now I 
have two of them nicely spaced 
a quarter wavelength apart, with 
all the goodies of phasing, 
delay lines, and relays. 
However, that's another tale 
with many more pitfalls, all 
educational. 

Try a vertical. Do it correctly 
and you, too, can get into your 
neighbor's hi-fi. That ZS6 card 
may not be worth the resulting 
hassle, but it sure can be fun 
getting there. HRH 

"You see it, Agnes? Okay then, 
grab a hold, clumsy." 
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You can't judge a book by its 
cover or a ham by his voice. 
The second truism became 
evident at Arizona's hamfest 
last weekend. (No, a hamfest 
isn't a festival of pork lovers -
or over eager actors.) 

" Ham" is the name Amateur 
Radio Operators go by. And a 
hamfest is a meeting of 
amateurs for the purpose of 
swapping equipment, attending 
technical sessions - and 
swapping equipment. 

My husband, Don, is a ham. 
He looked forward to this 
hamfest for weeks because he 
hoped to replenish his junk 
box. The junk box is the thing 
that sets the ham apart from 
the Citizens Band operator. The 
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ham must pass an FCC exami
nation in radio theory before 
he's licensed to operate, so he 
must know something about 
electronics and have the 
knowhow to build some of his 
operating equipment himself. 

This makes the junk box, 
whether it's a tattered 
cardboard box or a carefully 
labeled system of cabinets , a 
necessity. In it, the amateur 
stores capacitors, resistors, 
coax cable, and all the other 
electronic components he can 
scrounge. 

The hamfest scene 

I wanted to go with Don to 
the hamfest so I could meet 
other hams Don talks to on the 

I 
\ 

BY ANN ALDRIDGE, WN7TSY 

radio. There was Harry, with the 
resonant voice and deep 
chuckle, whom I pictured as an 
elderly grandfather. He sat at 
his microphone with a full head 
of white hair, twinkling blue 
eyes, and a ready smile. 

Roy talked with a Texas 
twang, and I could see him as a 
tall lanky type in Stetson, 
Levi 's, and cowboy boots. 

The one female operator Don 
sometimes talked to was Linda. 
I dreaded seeing her. Her voice 
was sexy, and I was afraid she 
would be just as lovely in body 
as she was in voice and prove 
to be a threat to marital bliss. 
(More about this later.) 

When Don and I arrived at 
last weekend 's hamfest, most 



of the crowd was already 
poring over the ham gear that 
lay on tailgates, in hatchbacks 
in the parking lot, and on tables 
set up inside the pavilion. This 
was the swap meet part of the 
ham fest. 

The hams were like children 
in the toy department at 
Christmas time as they 
wandered wide-eyed through 
the swap meet. Don's eyes lit 
up when he saw a potato-chip 
canister filled with diodes and 
shoe boxes full of resistors and 
integrated circuits. (Maybe 
vultures would prove a better 
comparison than children. The 
hams circled the swap meet, 
slowly, hungrily, time and 
again.) 

Most of the items for sale 
looked like surplus from the 
bottom of someone's card
board box. But one ham's 
surplus is another's bonanza. 
And as the weekend wore on, it 
was obvious that the swap 
meet was where the action lay 
for most hams. 

At first I padded along after 
Don from hatchback to tailgate 
to card table, ad nauseum. 
Then, tired of circl ing the 
carrion heaps, I wandered over 
to a large bulletin board. Hams 
arriving at the fest were 
encouraged to pin their QSL 
cards to the board so that 
everyone could see who had 
arrived. QSL cards are post 
card communiques that 
amateurs exchange through 
mail after meeting over the air. 
Several hams from the Tucson 
and Phoenix areas used color 
scenes of the desert as 
background for the printed 
information. Some cards 
included both the husband's 
and wife's names and call 
signs if both were licensed 
operators. 

A lot of the hams here wore 
name tags with their call signs 
printed on them. Meandering 
through the crowd, I tried to 
read name tags so I could find 
Harry, Roy, and Linda - among 
others. 

I spied Don across the pavil-

ion talking with someone. I 
walked over to them, and, when 
close enough, looked at the 
other man's name tag. WA?XYZ 
- Harry. This was Harry? Here 
was a man in his late thirties 
with thinning, sandy hair. Harry 
wore a somber expression as 
he and Don talked. He pursed 
his lips and furrowed his brow. 
But then Don said something 
to make Harry laugh, and I 
recognized that deep, friendly 
chuckle. 

After lunch, Don wanted to 
attend a technical session on 
2-meter communications. He 
entered one of the side rooms 
off the main hall, and I was left 
to my own devices. 

Further impressions 

Back to the bulletin board to 
see if any other QSL cards had 
gone up. WB?ABC. K?XX. 
WB?ZZZ - Linda! She was 
here - somewhere. I set out to 
get close to the name tags. I 
wanted to get a look at Linda 
so I could decide just how big 
a threat she posed. 

I peered at every woman 's 
tag. No Linda. Omigosh! She's 
probably in the technical 
session with Don, I thought. 
And he's giving that lovely 
body a lusting eyeball. 

A man and woman in match
ing striped rugby shirts stood 
hand in hand at a nearby table 
looking at the items for sale. I 
walked quickly to the other 
side and leaned across the 
table to stare at a coffee can 
full of carbon resistors. When I 
thought I had pretended 
enough interest in the resis
tors, I raised my eyes to look at 
the woman's name tag. It 
revealed that this was WB7ZZZ 
- Linda. I took a second look 
at the couple. Matching 
wedding bands. Matching 
shirts. Arms around each 
other's waists. Linda was 
attractive enough, I decided, 
but no immediate threat. 

The group who had attended 
the technical session burst out 
of the side room to circle the 
swap meet again. I saw Don 

hurry toward me. He said, 
"C'mon. Let's go see if the 
mike we looked at this morning 
is still for sale." I replied, "Oh, 
Don, you don't need that 
microphone. You have five 
mikes at home already ... " 

We meet another ham buddy 

I followed Don outside toward 
the tailgate of a four-wheel
drive vehicle. The owner was 
standing beside his pile of 
gear. He looked like a voice I'd 
never heard before. Barrel· 
chested, the fellow stood with 
his short, heavy arms folded . 
Gazing at our approach from 
beneath a baseball cap, he 
smiled and hollered, "Howdy! 
Need anything I've got here?" 

"Well , I don't know," Don 
hedged, "Could be." 

The ham looked from Don to 
the goodies on the tailgate and 
back to Don again, trying to 
determine just what item Don 
wanted and how badly he 
wanted it. He looked at Don's 
name tag. "WA?AAA? I've 
worked you. I'm WB5YY -
Roy." 

"Sure," Don answered, and 
they shook hands. 

So this was Roy. He was no 
tall, lanky type in Stetson, 
Levi 's, and cowboy boots. The 
voice did hint of a Texas twang, 
though, and when I closed my 
eyes and listened to the sales 
pitch he was giving Don, I 
could still see my original 
image of Roy. 

Homeward bound 

When Don and I left the 
hamfest and headed home the 
next day, we were richer by one 
mike, one power supply, and a 
shoe box of assorted switches, 
knobs, banana plugs and jacks, 
and rubber grommets. The 
hamfest didn't cure me. I'm 
still putting faces to the voices 
I hear on the radio. And I heard 
someone new on Don's radio 
last night. He sounds middle
aged, and the Boston accent is 
heavy. I' ll bet he's graying at 
the temples, wears a necktie 
while at his microphone ... HRH 
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GET MORE 
THAN YOU 
BARGAIN FOR 

at a TEN-TEC franchised dealer 
Buying amateur radio equipment is more than looking for the best price. It's a ll 
the extras you get from an involved, active dealer who has your best interests 
at heart-a TEN-TEC franchised dealer . .. 

• FREE HELP - GOOD ADVICE 
Investing in amateur radio equipment is a substantial move in personal 
finances, so it pays to get all the advice and help you can. Your TEN-TEC 
dealer has been franchised because he's the kind of expert we want to 
serve you - knowledgable, honest. willing to spend the time you need to 
make the right decision. 

• FULL LINE DISPLAY 
There's no substitute for a fi rst-hand look and trial when it's time to select 
your new gear. And your TEN-TEC dealer has our major models on 
display-even the manuals for each so you can check out every detail. 
every specification. 

• FAST DELIVERY 
Part of the joy o f buying anything is taking it home with you. Once you've 
made up your mind, there's usually no need to wait for delivery with a 
TEN-TEC dealer. He will either have your model in stock (if it is an 
established one) , or be among the first to receive new products. 

• FAIR PRICES 
Your TEN-TEC dealer is in business to make a living. His best price will be 
a fair price-one that is satisfactory to both of you. That way he will stay in 
business to provide all the services you want ... new products. stores of 
needed items for emergencies. help for beginners. and just being there 
when you need him. 

• FREE WARRANTY SERVICE 
The TEN-TEC warranty is one of the most liberal in amateur radio, simple 
to understand. and fair. And your TEN-TEC dealer is ready to provide 
complete warranty service to your satisfaction-most of the time without 
your having to return anything to the factory. 

• AFTER WARRANTY SERVICE 
Your TEN-TEC dealer won' t forget about you if trouble arises. He's right 
there with the facilities to get you back on the air quickly. And he does it all 
at reasonable cost. 

You can count on your TEN-TEC dealer-he's franchised by the TEN-TEC 
factory because he's a man who is ready to help- to give you more than you 
bargain for. 



There's a franchised TEN-TEC dealer near you . .. 
Alabama 
Long's Electronics, Birmingham 
Younce Electronics, Mobile 

Arizona 
The Ham Shack, Phoenix 

California 
Ham Radio Outlet, Anaheim 
Henry Radio, Anaheim 
Ham Radio Outlet, Burlingame 
The Base Station, Concord 
Fontana Electronics, Fontana 
Cohoon Amateur Supply West, Lompac 
Loomis Electronics, Loomis 
Henry Radio, Los Angeles 
Dave's lV-CB & Stereo, Mentone 
Vineyard Amateur Radio Sales, Oxnard 
Electronics Emporium, San Diego 
Ham Radio Outlet, San Diego 
Quement Electronics, San Jose 
Shaver Radio, Santa Clara 
Ham Radio Outlet, Van Nuys 

Colorado 
Burstein-Applebee Company, Denver 
CW Electronics, Denver 

Connecticut 
Hatry Electronics, Hartford 
Thomas Communications, Newington 

Delaware 
Delaware Amateur Supply, New Castle 

Florida 
Ray's Amateur Radio, Clearwater 
Sunrise Amateur Radio, Ft. Lauderdale 
N & G Distributing Company, Miami 
Amateur Electronic Supply, Orlando 
Contemedia Communications Systems, 
Tallahassee 

Georgia 
ZZ.Z Electronics Incorporated, Atlanta 
Radio Wholesale, Columbus 

Hawaii 
Delcoms-Hawaii, Aiea 

Idaho 
Action Supply Company, Boise 
Ross Distributing Company, Preston 

Illinois 
Magnus Electronics, Chicago 
Organs & Electronics, Lockport 
Spectronics Incorporated, Oak Park 
Klaus Radio, Peoria 

Indiana 
Lakeland Electronic Supply, Angola 
Kryder Electronics, Ft. Wayne 
Graham Electronic Supply Inc., Indianapolis 
Electrocom Industries, South Bend 
Radio Distributing Company, South Bend 
Hoosier Electronics, Terre Haute 

Iowa 
Hi Incorporated, Council Bluffs 
Bob Smith Electronics, Ft. Dodge 

Kansas 
Associated Radio Communication, 
Overland Park 
Electronics Inc., Salina 
Amateur Radio Equipment Co., Wichita 

Kentucky 
Cohoon's Amateur Service, Hopkinsville 
Mobile Communications, Louisville 

Maryland 
The Comm Center, Laurel 
Electronics Intl. Service Corp., Wheaton 

Massachusetts 
C. B. Wilkins Company, Greenfield 
Tufts Radio Electronics, Medford 

Michigan 
Purchase Radio Supply, Ann Arbor 
Radio Supply & Engineering Co., Detroit 
Omar Electronics, Durand 
Radio Parts Incorporated, Grand Rapids 
Ferris Radio, Hazel Park 
H. R. Electronics, Muskegon 

Minnesota 
Electronic Center Incorporated, Minneapolis 

Mississippi 
Electronic World Incorporated, Pascagoula 
Communication Services, Philadelphia 

Missouri 
Henry Radio Butler, Butler 
Burstein-Applebee Company, Kansas City 
Ham Radio Center Inc., St. Louis 
Mid-Com Electronics, St. Louis 

Montana 
Conley Radio Supply, Billings 

Nebraska 
Communication Center, Lincoln 
Omaha Amateur Center, Omaha 

Nevada 
Communications Center West, Las Vegas 

New Hampshire 
Evans Radio Incorporated, Concord 
Evans Radio Inc., Nashua 
Evans Radio Incorporated, Portsmouth 

New Jersey 
Atkinson & Smith, Eatontown 
Radios Unlimited, Somerset 

New York 
Adirondack Radio Supply, Amsterdam 
Caledonia Community Outfitters, Caledonia 
Ham Bone, Dewitt 
Grand Central Radio, New York 
Jr's CB Radio Supply, Rochester 
Radio World, Rome 
Ham Shack Electronics, Watertown 
Hirsh Sales Company, Williamsville 

North Carolina 
Georgetown Communications, Asheville 
Bi-Comm, Greensboro 
Slep Electronics, Otto 
Bob's Amateur Radio Center, Salisbury 

Ohio 
Amateur Electronic Supply, Cleveland 
Amateur Radio Sales & Service, Columbus 
SREPCO Electronics, Dayton 
Marietta Radio & lV Supply Inc., Marietta 
Ken-Mar Industries, North Canto n 
Universal Amateur Radio Inc., Reynoldsburg 
Richard Brock, Shaker Heights 

Oklahoma 
Oklahoma Ham Shack, Oklahoma City 
Radio Store, Oklahoma City 
Radio Incorporated, Tulsa 

Oregon 
Oregon Ham Sales, Albany 
Portland Radio Supply, Portland 

Pennsylvania 
Supelco Inc., Bellefonte 
Clegg Communications, Lancaster 
Tydings Company, Pittsburg 
Electronic Exchange, Souderton 
Hamtronics, Trevose 
Ham Buerger Inc., Willow Grove 

Rhode Island 
Budlong Marine, Cranston 

South Carolina 
ANR Electronics, Newberry 

South Dakota 
Burghardt Amateur Center, Watertown 

Tennessee 
John Franklin Enterprises, Chattanooga 
Arson, Madison 
Germantown Amateur Supply, Memphis 
J-Tron, Springfield 

Texas 
AGL Electronics Incorporated, Dallas 
Electronics Center Inc., Dallas 
Electronic Service Company, Elemendorf 
Hardin Electronics, Ft. Worth 
Tracy's Electronics, Ft. Worth 
Andy Electronics, Ho uston 
Madison Electronics, Houston 
Multi Communications, Houston 
J-T Electronics, Plano 
Jay Huckabee Company, Snyder 
Jung & Perkins Corporation, Tyler 

Virgin Islands 
Electronics Unlimited Inc. , St. Thomas 

Virginia 
Arcade Electronics Inc., Annandale 
Priest Electronics, Norfolk 
Radio Communications Company, Roanoke 

Washington 
Amateur Radio Supply Company, Seattle 
Consumer Communications, Seattle 

Wisconsin 
Amateur Electronic Supply, Milwaukee 

Canada 
R & S Electronics, Dartmouth, Nova Scotia 
Hamtraders Incorporated, Downsview, Ontario 
WSI Sales Company, Kitchener, Ontario 
C. M. Peterson Company Ltd., London, Ontario 
Jac-Tenna Electronique, Tracy, P Quebec 

Franchised Dealer List as of December 1978 . 
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WAS 
IT 

BY JOHN A. CARLSON, WD9HBB 

An inspiration for those 
taking the Amateur exam 
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Pardue, AA4AG/DA 1 KV, had 
helped also with on-the-air 
listening and code tests. 

The night before the big day 
we'd sat down to plan our 
events. A lot of things had to 
be done. We wou ld drive to 
Ramstein Air Base, pass the 
tests, get my German 
application filled out and 
notarized, drive to Koblenz to 
fi le the license application with 
the German authorities and 
then home. No problems were 
anticipated. 

The big day 

It started at 5:00 am. 
Breakfast, last-minute code 
practice, and on the road by 
6:30. Ramstein AB is about an 
hour and a half away, so we 
had plenty of time to make it 
for an 8:30 show t ime. Last 
minute cramming on theory 
during the trip made the time 
pass quickly, and we arrived 
with no doubts about the 
outcome of the tests. Chuck 
was confident about passing 
the Extra-Class test and I was, 
we ll, almost confident about 
passing the General-Class test. 

Without ever having made a 
contact on the air, the General· 
Class seemed a long way away. 
I l'lave a Novice license, but the 
German authorities don't 
recognize it. The Germans will 
issue an American GI the 

German equivalent of the 
class of license held by the 

American. The Germans 
don't have a license 

equivalent of the 
American Novice, and 

I'd held mine for 
almost six months 
without being able 

to get on the air. 
It was a very long 



and frustrating six months 
having a license and only being 
able to listen. As a General
Class amateur, I could get a 
German license and finally get 
on the air. I had to pass the 
test. Another six month's wait 
would be too much to bear. 

The code test 

The FCC examiner is very 
cordial and cracks jokes .to 
ease the tension: nothing like 
the steely-eyed monster I'd 
heard and read about. I start to 
feel a little more relaxed, that 
is, until the examiner says the 
13 wpm code test would be the 
first order of business. The 
moment of truth had arrived. 
My heart starts pounding . . . 
dits and dahs race through my 
head. The examiner gives 
instructions. 

" You'll receive one minute of 
practice, followed by a group of 
Vs, followed by the test. Is 
everyone ready?" 

I brace myself. I copy the 
practice code without too 
much difficulty, but of course 
the practice doesn't count. It 
seems faster than I'm used to. 

- ~ - - ~-~=-
~-= -~-

The big day started at 5:00 AM. 

Not too bad, though. I relax a 
little. 

VVVVV . .. so far so good. 
Boy, that seems fast. My hand 
isn't working right. It doesn't 
seem to be hooked to my brain. 

Relax! That's better. Oops, I 
miss a letter; miss a few more! 
Don't think about the ones you 
missed, stupid, you' ll miss 
some more! Settle down. 
Didahdidahdit. 

That's it? It's over? Boy, I 
was just getting into the 
groove. Now all I have to do is 
decipher my hieroglyphics, 
answer ten questions, and the 
code test would be over. I look 
at my paper. No way can I find 
the answers to ten questions in 
that little bit of material. I 
search, decipher. Seven out of 
ten for sure and three hopefuls. 
I had to be sure of at least one 
more. Eight out of ten is 
passing and I'm only sure of 
seven. More searching, more 
deciphering. Let's see ... yes, 
it could be . .. that's it, I hope. 
I rise on trembling legs and 
reluctantly turn in my test 
paper. 

Now I wait some more while 
the examiner grades the tests, 
failures going in one pile and 
those that passed in another. I 
watch and count, especially the 
" fail " pile. One ... two ... 
three. Depression hits me. Six 
months of practice, study, and 
waiting down the drain. I turn 
around and look at Chuck for 
some encouragement. A big 
smile and "thumbs up" tells 
me he still has faith in me. It's 
comforting, but I still don't feel 
much batter. 

The examiner hasn't read the 
names of those who failed yet, 
so there's still a glimmer of 
hope, small as it may be. I look 
at the examiner. He looks up 
and grabs the "failed" pile. I 
close my ears so I won't hear 
him call out my name, but I can 
hear anyway. He reads off the 
names of those who failed and 
it's over. No ... wait! He didn't 
call my name! I can't believe it! 
I look at Chuck again and all I 
see is teeth from one side of 
his face to the other. I feel faint 
and ecstatic at the same time 
and almost fall off my chair. I 
really made it! 

The pressure is off, but not 
for long. The examiner explains 

that those who passed the 
code test will take the written 
portion while he gives the 5-
and 20-wpm code tests to the 
Technicians and Extras. Again 
my mind races. Ohm's Law -

Now all I have to do Is 
decipher my hieroglyphics. 

PEP - resonant circuits. I was 
never very good with 
electronics and I start to feel 
the pressure once again. 

I start the test. There's no 
time limit, so take your tim~. 
Watch for key words: " all 
except", " is not" , " will not." I 
annotate my scratch pad with 
the number of the questions 
I'm not sure of. I quickly figure 
out how many questions I can 
miss and still pass the test. 
Eighty questions. Let's see, if I 
miss twenty, I'll still end up 
with 75 per cent. Half way 
through ... hang in there. I 
look at Chuck again. He has 
just finished the code test and 
looks confident. He's been 
through this before, getting his 
General and Advanced tickets. 
Maybe it gets easier each time. 
I sure hope so. The results for 
the 20-wpm code test are read 
and Chuck passed. I feel glad 
for him, give him " thumbs up" 
and get back to my test. 

Three-forths of the way 
through ... almost done. 
Chuck has already finished his 
written test and has passed. 
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The pressure is off him and he 
relaxes. I wish I could say the 
same about myself. Question 
eighty finally. I check my 
scratch pad and count the 
number of questions I'm not 

On to Koblenz! 

sure of ... 21. Oh boy, not 
again! I've got to be sure of a 
few more just to have a pad. I 
look over those questions 
again, find a few key words I'd 
missed, and add a few more 
questions to the "sure of" list. 

All done, and again I arise 
and take the test results to the 
examiner. I wait while he 
grades my test. I watch him to 
see if I can catch a change of 
expression that will let me 
know how I'm doing. Nothing. 
He looks up at me and says, 
"John Carlson, you passed." 
The faint feeling returns, and 
again I almost fall off my chair. 
The pressure is off and I 
almost can't contain myself. I 
get my white interim license 
from the examiner and run for 
the door. "Whoopee." I can't 
believe it's over and I passed! 
Six months of practice ended 
and it paid off. I thank Chuck 
for the many hours of training, 
practice, and support. 

Next stop: Koblenz 

Back in the car we review our 
agenda. Get the German 
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license application notarized 
and off to Koblenz to file it 
with the German authorities. 
Koblenz is about a three-hour 
drive and it's almost noon. We 
decide to celebrate at 
McDonalds. In Germany that's 
a real treat, because the 
closest McDonalds is a two
hour drive from where we're 
stationed. 

With my application 
notarized and a Big Mac and 
fries under our belts, we head 
for Koblenz. We check the 
time: 12:30. Three hours to 
Koblenz will get us there at 
3:30. That doesn't leave too 
much time to spare, because 
the Postal Director's office 
(where the applications are 
submitted) closes at 4:00 sharp. 
Because of other obi igations, if 
we don't get my German 
I icense today it' II be at least 
two months before I can get on 
the air. I just couldn' t stand 
that, so we press on. 

The ride is a lot more relaxed 
than the drive earlier this 
morning - lots of yelling, 
laughing, and joking. The time 
passes quickly and before we 
know it, we're in Koblenz. Now, 
to find the Postal Director's 
office. We hail a pedestrian and 
in our best German ask 
directions to the Post Office. 
"Straight ahead and it's on the 
right." Great! We check the 
time: 3:20. Forty minutes to 
closing time. We've got 
it made. 

Problems. Was it worth it? 

A truck stops right in front of 
me and the car dies in the 
middle of the intersection. I 
turn the key ... nothing. It 
sounds like the starter. So we 
push the car to the side of the 
street, open the hood, and I 
check the starter. It's loose, but 
with no tools I can' t fix it here. 
I give it a shake for good luck, 
close the hood, and turn the 
key - it starts. Through the 
intersection, straight ahead to 
the Post Off ice. We made it 
with a half-hour to spare. 

Chuck runs in to make sure 
we have the right place and I 
sit in the car. A few minutes 
pass and I watch the door. I 
see Chuck motion for me to 
come in, so I quickly grab all 
the paperwork, lock the car 
doors, and run into the Post 
Office. The man at the 
information window explains 
that we have the wrong 
building. We must turn around, 
go three stop lights and turn 
right. He says more, but our 
German isn't all that good and 
we don't understand him. 

We race for the door. I check 
my pockets for the car keys 
and at the same time I see 
them hanging from the ignition 
switch. The car doors are 
locked. Great! We have to find 
a coat hanger to open the car 
door, but where do we 
find one? 

Back into the Post Office -
no hangers here. Outside 
Chuck sees a man getting into 
his car and asks him if he has a 
coat hanger. He doesn't but 
points out a store where we 

The car dies right in the 
middle of an intersection. 

can buy one. Chuck speaks 
better German than I do, so he 
runs across the street toward 
the store. On the way he spots 
a car backing out of a parking 
lot and sees a coat hanger in 
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the back seat. Chuck stops the 
car, quickly explains our 
situation, and pleads for the 
hanger. The German shrugs -
figures we're just a couple 
more of those crazy Americans, 
and gives up the hanger. 

I check my pockets for the keys . . . 
they' re still in the ignition! 

Doors open, car started, 
we're off again. We check the 
time: 3:40 - 20 minutes to go. 
Three stop lights, turn right and 
... nothing. Another 
pedestrian, more directions. 
"Turn left along the river and 
you can't miss it." We do and 
we did - miss it, that is. We 
turn left again and spot a 
German policeman. More 
directions. "Turn left at the 
next light and it's about 300 
meters on the left." 

We're off again, turn left at 
the next light, and 300 meters 
on the left we see the building. 
As I park the car, Chuck runs 
into the building. I get out of 
the car and start toward the 
building and see Chuck running 
out - wrong building! We have 
to go to the end of the block, 
turn left and we're there. We 
decide to run because it ' ll be 
faster. We check the time: 3:50 
- ten minutes to go. 

We get to the end of the 
block, around to the left, up the 
stairs and we're there. We run 
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up to the information window 
and explain what we want. 
"That office isn't in this 
building," the man says. "Go 
outside, around the corner to 
the left and it's in the bank 
building." 

Out the door we go, down 
the stairs, around the corner to 
the left and there it is - about 
a block down on the right. We 
set an Olympic record for the 
one-block dash and into 
the bank. 

It's 3:55 as we run through 
the doors. The man at the 
information window says the 
office we want is on the third 
floor, room 306. We hit the 
elevator at a full run and zoom 
to the third floor, room 306. 
Wrong office. We can't believe 
it! It just can't be true! The 
man in room 306 is very nice 
and explains that the right 
office is just across and down 
the hall. He shows us where it 
is, and we get there just as the 
man working in the office is 
getting ready to leave. 

It's definitely the right office 
and we breathe a sigh of relief. 
We explain why we're here and 
what we've been through trying 
to find the right office. He 
appears touched and sincere, 
but regretfully tells us that he's 
not the man who handles 
Amateur Radio licenses. That 
man is on vacation and won' t 
be back until April 10th. He 
does take my application, 
however, and tells us that he' ll 
have his colleague act on it as 
soon as he gets back. We 
thank him and walk slowly to 
the car. 

An hour's drive and we'll be 
home. We'd lost the battle 
getting my German license, but 
we'd still won the war. Chuck 
was an Extra and I was a 
General. We drove home with 
that thought in our minds. The 
excitement of the day was sti 11 
there but had been dulled 
slightly by the exhaustion. 

Was it really worth it, you 
ask? You bet! - every minute 
with the cassette recorder 

practicing code and the long 
hours reading and study ing 
electronic theory. I am finally a 
real "ham." I am f inally a 
member of a fraternity that 
dates back many, many years 
to the very beginning of radio 

Ten minutes to go! 

communications. I'm proud to 
be an amateur radio operator. 
I'm proud of the heritage that 
amateur radio has. I'm proud of 
the technical advances that 
would not have been poss ible 
without hams, of the many 
I ives that have been saved 
because of alert hams, and, of 
course, of the many phone 
patches made between the 
United States and isolated Gls 
overseas. 

What it's all about 

There are a couple of 
things I want do do now 
besides becom ing an Extra. I 
want to become a good ham; 
an inspiration to future 
amateurs living up to the 
standards established by our 
forefathers. I also want to find 
someone I can help become a 
ham - someone I can smi le at 
and give " thu mbs up" while 
they wait for thei r test results 
and share in their excitement 
when they pass. That's amateur 
radio and I'm proud to be 
a part of it. HRH 



Make a Good Start. Begin your ham 
career with a HF transceiver you can 
really enjoy now. Get up to 250 watts 
de input on BO and 40, and 200 watts 
on 15 meters with the Alda 103A. 

Enjoy the frequency flexibility of 
a rock-solid VFO. The convenience 
of semi break-in keying. 

Use the receiver-incremental-tun
ing (RIT) feature to reduce adjacent
channel interference on CW or SSS. 
And monitor your own keying easi ly 
with the built-in sidetone. 

Change bands without the hassle 
of final-amplifier tuning. The solid
state PA is totally broadbanded. 

A Rig to Grow With. After you've 
upgraded to General, plug in the 
mic and work the world on SSS. 
For even more fun, go mobile. 

You'll need a mobile mount avai l
able at your dealer, or di rect from the 
factory. And while you're at it , order 
a noise blanker. A big help in copying 
through ignition noise. 

Power for the Alda 
103A. The trans
ceiver requires a 
nominal 13.B volts 
de input at 20 
amps. When you 
operate mobile, 1---------i 

The PS-130 delivers 
just connect the 30 amps regulated 
transceiver direct- and requires 117v or 

220v. 50/60 Hz input. ly to the battery . ....__ _____ _. 
For base station operation, you'll 

need an ac power supply. The Alda 

PS-130 will give you full rated power 
on SSS and CW. 
The PS-1 15 will 
give you full 
power on SSS 
and 75% of full 
power on CW. 

Summary 
Specifications. 
Frequency 

The PS-115 deliv
ers 18 amps unreg
ulated and requires 
117v or 220v, 50/60 
Hz input. 

Coverage . ... 80, 40 and 15 meters 
Input Power 

With power 
from car or 
Alda 
PS-130 ... . 250 watts PEP or de 

on 80 and 40 meters, 
200 watts PEP or de 
on 15 meters 

With power 
from Alda 
PS-115 . . . . 250 watts PEP/ 200 

watts de on 80 and 40 
meters, 200 watts 
PEP/ 175 watts de on 
15 meters 

Dimensions . . 3X inches(82 mm) 
high, 9 inches (228 
mm) wide, 12)/i inches 
(317 mm) deep 

Weight . .... . BX lbs. (3.66 kg) 

Only $495 Base Price. See you r 
dealer or write to us directly for 
ordering information. Our address 
is Alda Communications, Inc. , 215 
V ia El Centro , Oceanside , CA 
92054. Phone (714) 433-6123. 

Here are the prices of optional 
accessories which you can buy now 
or later. 

Model HM-1 Microphone . . . $ 14.95 
Model MM-1 Mobile mount. 3.95 
Model PC-701 Noise 
Blanker. . . . . . . . . . . . . . . . . 39.95 
Model PC-801 Dual xtal 
calibrator, 100 kHz and 
25 kHz... . .. . ... . ...... . 19.95 
Model PS-115 Power supply 84.95 
Model PS-130 Power supply 149.95 

a~da103A 
We're proud it's built in the U.S.A. 



Part 2 
Last month I talked about 
several of the loud-signal 
modes of propagation -
modes that allowed a signal of 
only a few watts to bounce 
down to you from thousands of 
miles away, yet be as loud as if 
they were coming across town. 
There are other conditions 
which help you chase vhf DX, 
with quite variable signal 
strength and quality. In fact, 
one of these modes really 
garbles the signal , causing it to 
get a " buzz" on it, as the 
vernacular has it. As with many 
other modes, it requires 
cooperation from the sun in the 
form of emissions that cause 
the "northern lights," or Aurora 
Borealis. 
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Aurora 

The aurora borealis, com
monly known as the northern 
lights, will reflect vhf signals 
when its ionization level gets 
sufficiently high. Solar distur
bances emit bursts of high
energy particles which arrive at 
the earth a few days after their 
occurrence. The best indicator 
of an impending aurora is the 
appearance of weak, fluttery 
signals on the high-frequency 
bands, particularly 80 and 40 
meters. A buzz or raspiness 
appears on CW signals, and 
voice signals exhibit severe 
distortion, making some of 
them unreadable. Amateurs in 
the higher latitudes can visu
ally observe the auroral 

BY JAY BUSCEMI, K20VS 

display in the northern sky. 
All bands from 50 through 

432 MHz are affected by auroral 
propagation to some extent, 
although 6 and 2 meters have 
the most pronounced effects. 
As a general rule, auroral activi
ty tends to peak between 4:00 
and 8:00 p.m. local time, 
although at times sufficient 
ionization in the auroral curtain 
will persist for several hours. 

The characteristic "buzz" of 
auroral signals is caused by the 
randomly ionized nature of the 
aurora. A signal directed at the 
aurora produces a large number 
of reflected signals, see Fig. 8, 
all slightly different in phase. 
The received signal is actually 
a combination of all these 



phase-shifted, reflected, 
signals. This has the effect of 
producing a wide, phase-modu
lated carrier in your receiver. A 
voice signal is extremely dis
torted at the receiving station, 
usually to the point where it is 
very difficult to understand. 
Therefore, most auroral work is 
down on CW, especially at fre
quencies above 144 MHz. 

Auroral ionization is pro
duced near the north pole, so 
both the transmitting and 
receiving stations should point 
their antennas in a generally 
northern direction. Final aiming 
of the array can be accomplished 
by peaking it for maximum 
" buzz" on a local station. The 
optimum direction may vary by 
as much as 30 degrees over a 
period of two to three hours, so 
some repeaking is generally 
required. 

Aurora tends to favor the 
northern latitudes; it is virtually 
unknown in Florida or southern 
California, but quite common in 
Maine and Wisconsin. Working 
distances between stations 
average out to about 900 km 
(600 miles), although occa
sional contacts to 1600 km 
(1000 miles) or so have been 
reported. High-power transmit
ters and directional antennas 
on both ends of the communi
cations path extend the 
work~ble range considerably, 
especially under marginal con
ditions near the beginning and 
end of the auroral disturbance. 

Meteor scatter 

When meteors pass through 
the upper levels of the earth's 
atmosphere they produce 
intense patches of ionization 
which can reflect vhf signals.? 
Random meteors are always 
producing this ionization to 
some extent, but periodic 
streams of meteors, called 
"showers" greatly increase the 
average ionization level. The 
Perseids in August and the 
Geminids in December are the 
most consistent showers of 
reasonable intensity, so they 
are the most commonly used 
by Amateurs. 

Of all the vhf DX modes, 
meteor-scatter requires the 

most attention to time and fre
quency synchronization. On 
two meters, almost all meteor
scatter work is done on pre
arranged schedules; random 
contacts are difficult at best. 
High-speed CW is preferred, 
although many voice contacts 
are made each year. Minimum 
output power should be around 
100 watts, and you should have 
a 10-dB gain antenna. A good 
noise figure in the receiver also 
helps considerably. 

The optimum distance 
between scheduling stations is 
between 800 and 1600 km (500 

NORTH 

AURORAL P/14 TC HES 
OR CURTAINS 

Fig . 8. The Aurora Borealis wil l 
reflect signals from the highly ion
ized patches or curtains. Because 
the curtains and streamers flicker 
and shift about, the signals may not 
be steady, and the varying density 
of the ionized patches creates mul
tiple reflections that give the signal 
a distorted, sometimes watery , 
sound. CW usually sounds raspy, 
but can be copied with ease -
voice is often distorted beyond rec
ognition. Auroral openings are more 
prevalent in the northern latitudes, 
but have been known to get as far 
south as Georgia and Arkansas. 

and 1000 miles). Closer-in work 
has been attempted by stations 
using an elevation control on 
antenna arrays to tilt the anten
na up 10-20 degrees from the 
horizon. Ideally, antennas 
should be aimed at the ionized 
area, but for practical antenna 
beamwidths (greater than 10 
degrees), both stations should 
aim their antennas in the 
general direction of each other. 
Schedules are generally carried 

out on unpopular frequencies 
to avoid ORM by local stations; 
50.0 to 50.5 and 144.2 to 144.5 
MHz are commonly used for 
schedules on six and two 
meters, respectively. 

The minimum exchanges of 
information and the manner in 
which it is given is we ll 
es tab I ished fo r meteor-scatter 
contacts.a Both calls and signal 
reports must be exchanged and 
confirmed by each station for a 
contact to be considered val id. 
This is generally mandatory 
because of the prearranged 
schedules (both stations know 
each other's call before the 
contact is made). It is 
customary for the westernmost 
station to transmit the fi rst and 
third 15-second period of each 
minute; the easternmost sta
tion transmits the second and 
fourth 15-second periods. 
Schedules are maintained for at 
least one-half hour, and one- to 
two-hour schedules are 
common. 

In your first attempt at 
meteor-scatter, you should 
arrange a schedule with an 
Amateur familiar with the 
mode. For the August Perseids 
and the December Geminids, it 
is best to arrange schedules 
with these stations at least a 
month in advance; they usually 
are saturated with schedule 
requests as the major showers 
get near. When setting up a 
schedule, specify the exact fre
quency, mode (CW or ssb), 
start ing time, length of the 
schedule, and the number of 
days the attempt wi ll be made. 
Also make sure you exchange 
telephone numbers so last
minute cancellations can be 
made. There is nothing so 
frustrating as keeping a two
hour schedule and finding out 
that the other station was 
called out of town at the last 
minute and couldn't reach you 
to cancel the attempt. 

Many stations now use auto
matic CW memory keyers such 
as the AUTEK Research MK-1. 
These programmable keyers 
al low the operator essentially 
to preprogram most of the con
tact and avoid the tired arms 
and sending errors. In add it ion, 
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they can be set to automat i· 
cally cycle in the 15·second 
transmit/receive system now in 
common use. 

Trans-equatorial scatter 

Very little is known about the 
physical nature, and relation· 
ship to the solar cycle, of trans· 
equatorial (TE) scatter. 
Contacts as far as 4800 km 
(3000 miles) have been made on 
two meters using th is mode in 
recent years. Apparently a belt 
of ionized particles sometimes 
exists near the equator, and 
stations on either side of the 
equator can use this band of 
particles to reflect six- and two
meter signals in a generally 
north·south path. 

Most successful TE work to 
date has been accomplished on 
six meters, but signals on 144 
and 432 MHz have been heard.9 
The TE effect seems to be 
available only to stations in the 
middle latitudes and only in the 
north·south direction. When 
conditions are optimum, as 
little as 10 watts output has 
produced successful contacts. 
145. 1 MHz on two meters is 
presently being used as the 
most common calling frequen
cy. Amateurs in the southern 
U.S. should look south in the 
evenings for potential TE 
contacts with South America, 
particularly Venezuela and 
Argentina. Signals tend to be 
weak and fluttery, and ssb is 
preferred. Recent work has 
indicated that there may be 
some significant relationship 
between major solar distur
bances and TE enhancement; 
the same solar flare that 
influences aurora activity may 
also enhance TE signal levels. 

TE scatter offers a real 
challenge to the vhf operator 
because it is a relatively 
uncharted area of propagation. 
Successful contacts via this 
mode should be reported and 
published so the entire amateur 
community may benefit. 

F·layer skip 
Perhaps the least frequently 

occuring DX mode for the vhf 
operator is F-layer skip. It can 
produce exciting contacts out 

to 8000 km (5000 miles) or so 
on the 50-MHz band. During 
sun-spot-cycle peaks, the 
F-layer maximum usable 
frequency can exceed 50 MHz, 
producing world-wide DX con
tacts similar to those experi· 
enced on ten meters. Very 
intense F-layer signals on 28 
MHz will indicate that the MUF 
may be rising into the vhf spec· 
trum. Monitor the public serv
ice band between 30 and 50 
MHz to follow the MUF. British 
amateur signals on 70 MHz 
were heard on the East Coast 
of the U.S. during the 1958 
sunspot cycle peak, indicating 
that trans-continental six-meter 
DX is entirely possible. 

High power and elaborate 
antennas are usually not 
required when the band is open 
via the F-layer. Moderately 
equipped six-meter stations 
have successfully worked this 
mode with S9 signals. Short 
calls and listening periods are 
more likely to produce results, 
as the MUF may rise past 50 
MHz for a very short time. The 
standard calling frequency of 
50.11 O is probably the best spot 
to watch. 

The vhf bands offer exciting 
DX possibilities when the basic 
mechanisms of propagation are 
understood. Constant monitor· 
ing of weather conditions, 
public service communications, 
TV broadcasts, and the ten
meter band provide the vhf 
operator with the indicators he 
may need to take full advantage 
of the DX modes. In addition, 
the more esoteric modes, such 
as TE scatter, are relatively 
uncharted, so an amateur sta· 
tion may substantially contrib
ute to the body of knowledge 
relating to vhf. I hope these 
tips will encourage more of you 
to enter the fascinating and 
challenging world of vhf-DX. 

HRH 

7. Walt Bain, W4L TU, " VHF Propa
gation by Meteor·Trail Ionization," 
QST, May 1974. 
8. James Stewart, WA9MVI, "VHF 
DX via Meteor Scatter," QST, 
December 1977. 
9. World Above 50 MHz, QST, 
April 1978. 
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• With navy type knob 
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BENCHMARKS 
Better Mobile 
Installations 

Whenever " mobile fever" 
strikes us, we turn to checking 
out the mobile rig, building and 
installing accessories and con
venience gadgets, and generally 
upgrading the installation. List
ed below are a few mobile con
struction ideas and practices 
I've used that can dress up the 
installation. 

Sticky-Back Mounting. When 
constructing and installing ac
cessories such as converters, 
preamps, tone pads, and the 
like in small plastic or metal 
boxes, rather than dri 11 into the 
transceiver or dash, mount the 
unit by using heavy-duty double 
"sticky-back squares" - not 
carpet tape, but rather the small 
squares typically used by cable
TV outfits to fasten their switch· 
boxes to the backs of TV sets. 
This type holds very well, is 
available at CATV suppliers, and 
can often be obtained free for 
the asking (in small quantities) 
from the local cable TV outlet. 
The squares can be removed at a 
later date without marring the 
surfaces. They can easily be cut 
to size. I use the stuff to mount 
an external programmer to my 
IC·22S and to stick a field
strength meter to the dash
board. 

Magnetic Mounting. For rela· 
tively heavy projects construct
ed in small metal boxes (which 
normally are furnished with rub-
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ber mounting feet), remove the 
feet and epoxy in their place a 
half-dozen or so smal I magnets 
of the type sold over-the-counter 
at Radio Shack stores. The box 
will then adhere well to either 
the metal cabinet of the trans
ceiver, or to any flat metal sec
tion of the auto's dashboard, 
without damaging the surfaces. 
It can be removed easily for 
theft protection. 

Mike Clip Mounting Trick. Light· 
weight accessories using under
dash-type plastic or metal 
mounting (such as CB-type ex
tension speakers and small 
digital clocks) can be tempo
rarily mounted to metal surfaces 
by using three of four standard 
CB-type magnetic mike clips. 
The clips are simply lined up 
horizontally on the desired sur
face and the U-bracket sffpped 
into the clips. Small rubber 
grommets inserted into the clips 
will prevent chafing of the brack
et and will tighten up the whole 
affair. 

Dymo Panel Labeling. Any proj· 
ect should have its controls and 
switches properly labeled. Dymo 
label tape provides the most 
convenient method of labeling 
and can be made to look highly 
professional. I have stan
dardized on using 9.5-mm (3/8-
inch) gray tape for front-panel 
labeling of what the box is, and 
6.5-mm (1/4-inch) black tape for 

individual control and switch 
nomenclature. Whenever possi
ble, the tape should run hori
zontally across the entire panel 
for maximum adhesion and best 
appearance; use a razor blade to 
cut off the excess. The gray and 
black tapes look particularly 
good with the silver and black, 
or white and black, color 
schemes of most small boxes 
sold by Olson, Lafayette, and 
Radio Shack. Dymo tapes 
should not be subjected to di· 
rect sunlight, as the white let· 
tering may disappear when ex
posed to extreme temperatures. 

Rubber Adhesive Mounting 
Feet. I've found the large soft· 
rubber adhesive mounting feet 
which are 6.5 mm (1/4 inch) thick 
by 19 mm (3/4 inch) diameter and 
usually sold on cards of 36 
(another hamfest treasure), to be 
invaluable little gems. They re· 
quire no drilling, don't mar the 
surface, adhere well, and are 
thick enough to provide some 
real cushioning. They are very 
soft and compressible, and can 
prevent chafing of equipment 
when inserted between metal 
surfaces which may vibrate 
against one another. I use them 
to separate a 2-meter fm trans
ceiver and a 40-channel CB rig 
that are bolted together via the 
side-mounting screws, to pre
vent chafing. I also use the little 
stick-ons indoors, attaching 
them to the sides of most of the 
main pieces of station gear to 
prevent scratching adjacent 
cabinets. 

Simple Hash Filter. Having 
trouble with alternator hash and 
other electrical garbage leaking 
through the de line to your 
equipment? This problem can 
be identified by removing the 
antenna to see if the hash re
mains. If it does, it's almost cer
tainly coming in through the de 
line. Before attempting more 
drastic cures, first try connect
ing paralleled 3000 to 5000 i.tf, 
20-volt electrolytic and .005-mfd 
disk ceramic capacitors across 
the de line to the transceiver. 
Mount the filter as close to the 
rig as possible - just be sure to 
observe polarity on the electro-



lytic! This simple procedure has 
worked wonders in removing a 
persistent buzz and alternator 
whine from both the CB and 2-
meter rigs in my 1972 Dodge. 

Double-Duty Antenna Mounts. 
For the occasional 2-meter fm 
buff who already has a CB trunk
mou nt antenna installed, I've 
found that the mount can do 
double duty by constructing a 
simple 1/4-wave antenna out of 
a 48 cm (19 inch) length of steel 
rod stock (or the remains of an 
old whip), inserted into a stan
dard PL-259 connector and UG-
175/U or UG-176/U reducer com
bination, and then epoxied in 
place. By clipping off the center 
pin of the coax connector to 
about half the normal length, the 
pin will make good contact with 
the vertical center-pin of the CB 
mount. I use an inexpensive 
coax switch mounted under the 
dash to switch between the 2-
meter rig and the CB rig. Be
sides saving the cost of a com
plete new antenna assembly, it 
also keeps the vehicle from be
coming too cluttered in exterior 
appearance. 

Simplifying Tone-Pad lnstalla· 
tion. Building an external tone 
pad for a transceiver that has no 
separate input for it? Bring a 
source of de to the front-panel 
mike connector (usually one pin 
is not used in the standard 4-
circuit connector), run a mul
tiple-conductor shielded cable 
to a mike plug which can be 
plugged into the chassis con
nector in lieu of the regular 
mike. Then, mount a chassis
mount connector on the tone
pad box to match that on the 
mike, thus allowing it to be 
plugged in. Wire the box with a 
DPST miniature toggle switch to 
allow the tone circuitry to be re
moved from the de and audio 
lines when not in use. The tone 
box can be "sticky-back" or 
magnet-mounted to the dash or 
transceiver. 

Karl T. Thurber, Jr., WSFX 

Voltage Safety Valve 
The safety circuit in Fig. 1 

was developed after several ac-

OUT PVT 

Fig. 1. Over-voltage protection circuit. 
Potentiometer can be set so relay opens 
at any preset voltage between 14 and 24 
volts. 

cidents where a power transistor 
shorted in a low-voltage power 
supply causing the transformer 
output voltage to be supplied to 
a solid-state transceiver. This 
voltage could be up to three 
times the rectified voltage and 
could cause considerable 
damage to the transceiver. 

A high wattage Zener diode 
could be used across the output 
of the power supply, but it takes 
a very large diode to blow a fuse. 
Furthermore, the Zener diode 
could burn open if used to carry 
currents above its rating. 

What was needed was a cir
cuit that would respond when a 
set limiting voltage was 
reached, and cut off the current 
flow. The circuit in Fig. 1 is 
simple and cheap, and uses a 
relay with contacts large enough 
to handle the required current 
(6 or 8 amperes should be 
ample). The relay coil should be 
about 200 ohms, the potentiom
eter 100 ohms or more, the Zener 
diode is a 6 or 8 volt, 10 watt 
unit. 

This circuit can be adjusted 
to trip at 14 to 24 volts. When 
the limiting voltage is reached 
the relay opens up, breaking the 
circuit to the transceiver. The 
residual charge in the circuit 
will hold the relay open until the 
voltage drops or the power is 
disconnected. 

Harold C. Dressel, W2UVF 

Simple Crystal 
Oscillator 

National Semiconductor has 
a new IC designed to flash an 
LED from a single voltage cell. 
It is called LM3909N and is ~imi-

lar to the standard minidip. I've 
found that the LM3909 makes a 
very efficient crystal oscillator 
in the i-f range of 100-500 kHz. 
A 100-kHz crystal will generate 
strong harmonics beyond 30 
MHz. Power drain is less than 
0.5 mA at 1.2 volts; an AA cell 
should last for months. 

All you need is the LM3909N, 
a minidip socket, a crystal, and a 
penlight cell. For ultra-low cur
rent drain, you may add up to 
200 ohms of resistance in series 
with the cell, which will drop the 
drain to about 0.25 mA. 

,...------ --.... OUTPUT 

4 NC 2NC 

TOP 
LM 3909 

5 NCNC8 

+ 1.4 V 

Fig. 2. Schematic of the simple crystal 
oscillator using the National LM3909 in
tegrated circuit. The crystal can be ad
justed for its exact frequency by con
necting a capacitor in series with pin 8. 

For a low-power i-f signal 
generator, use a 465-kHz crystal. 
I couple the oscillator output to 
a receiver input via a 100-pF 
capacitor. For more precise fre
quency control, connect a ca
pacitor in series with pin 8 of the 
IC. About 10 pF brought my 100-
kHz crystal to zero-beat with 
wwv. 

Isaac Queen, W20UX 

Mounting BNC 
Connectors 

Whenever I mount a BNC con
nector on a panel, I end up 
scratching the panel as I tighten 
down the connector's retaining 
nut. The answer to this problem 
lies in a simple homemade tool. 
I cut the tip off an old screw
driver and epoxied a BNC female 
fitting to the shaft with metal 
epoxy. Now, when I install a 
BNC panel connector, I use the 
modified screwdriver to hold the 
connectors while I tighten the 
nut - no more frayed tempers 
or scratched panels. 

Elliott Kanter, W9KXJ 
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Dear Horizons: 
After reading your "Focus and 

Comment" in the November, 1978, 
issue, I feel I should comment on 
the old days. It seems to me your 
comments included mention of 
only the worst of the old and the 
best of the new. Surely a keyed 
oscillator is crude, but is digital 
synthesis necessary !n a hobby 
transmitter? Personally, I think 
many of the nostalgic, older hams 
miss the practicality, the simple 
logic of earlier Amateur Radio 
... Eleven years ago I ran a-m on 
10 meters only, and had an 
endless number of solid, enjoyable 
QSOs, both stateside and DX. The 
cost was low, and the circuitry was 
much easier to build and maintain 
than it is for ssb. Would this be so 
terrible today? Would it be such a 
cardinal sin to provide an avenue 
(for newcomers especially) 
whereby one could operate a 
sensibly priced, simply designed 
transmitter using telephony? 

After working with state-of-the
art for five days out of seven, I 
assure you there's no desire at my 
station to do the same for free and 
call it a hobby. 

I feel my soapbox giving under 
my weight, so I will sign here, 
and thank you for listening. 

Paul Zimmerman, WD5BRR 
Brandon, Missouri 

Thanks for taking the time to write, 
Paul. No, digital synthesis is not 
necessary in a hobby transceiver; 
it's in the class of "bells and 
whistles" that many manufacturers 
produce, and many Amateurs buy, 
because it is the "in" thing right 
now. Don't confuse tinsel and 
glitter with progress. The progress 
I had in mind was the type of 
engineering necessary to prevent 
Amateur equipment from lousing 
up the other users of the 
spectrum. TV sets are only a small 
part of the problem, although they 
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are a very noticeable one. To most 
Amateurs, turning a bunch of 
beginners loose on 10 meters with 
a-m rigs would not be a sin of any 
kind, but your TV-viewing 
neighbors would think otherwise, 
as evidenced by the uproar over 
TV/ caused by CB rigs, which 
are a-m. 

As to cost - we've recently 
published an article about a 
beginner's transmitter which can 
be assembled at a parts cost of 
perhaps $50 (if you're a good 
scrounger and can make workable 
substitutions) or, up to $150 (if 
you're faced with an empty junk 
box and insist on top-quality, al/
new components). There's no 
reason why an enterprising 
manufacturer couldn't match that 
price range for a kit or a partially 
assembled unit. It's not necessar
ily the cost of progress that runs 
the price up, but the "do-every
thing" complex that makes our 
black boxes (in glittering colors) 
cost so much. You can add filter
ing and bypassing for TVJ-proofing 
at a cost of pennies; adding digital 
dials, vox, six-band coverage, al/
mode capability, and making it 
smaller than a bread-box becomes 
expensive. Now my soapbox is 
creaking! Editor 

Dear Horizons: 
I've sent in my renewal for Ham 

Radio Horizons - after trying all 
the rest of the ham magazines, I 
enjoy that one the most. It seems 
to have the most interesting 
articles for a retired PhD physicist 
ham of two years. It's a terrific 
hobby! 

Charles DeVoe, WA21UJ 
Painted Post, New York 

Dear Horizons: 
If your magazine sponsors, 

encourages, or reports on 
contests, you will do all of us a 
tremendous service and favor by 
reminding contest participants to 
abide by FCC regulations and 
rules of common courtesy. 

It isn't my purpose here and 
now, to challenge the propriety or 
usefulness of contests - although 
I doubt seriously that such a 
challenge could be intelligently 
contested. I suggest only that you 
remind contest participants that 
the Amateur bands are not 
reserved for their peremptory 
use during contest periods. 

As the vast majority of Radio 
Amateurs have no interest in 

contests, it is grossly unfair to 
have ordinary use of the ham 
bands so disrupted by the arrogant 
selfishness of so many contest 
participants. Especially in view of 
the coming WAAC 79, I wonder 
how the face of the "ugly 
American" is affected by contests. 
Certainly I hope that Amateurs 
abroad don't consider American 
contest operators as being 
representati ve of American 
operators in general. 

A. J. Massa, W5VSR 
New Orleans, Louisiana 

Dear Horizons: 
I enjoy Ham Radio Horizons very 

much. I've been a Novice since 
January 1978 and at the present 
I'm working toward a General class 
license. Many of your articles on 
theory have been ve ry helpful. By 
the way, my name is Edi, not Ed. 
You see, I'm one of the YLs and 
my husband is not a ham, 
although I'm working to get him to 
jo in in the fun. 

Edi Garriott, WD8QFK 
Rochester, Michigan 

Dear Horizons: 
Almost two years ago, I 

subscribed to your other magazine, 
ham radio. To my dismay, I found 
out that the technical articles were 
way above my limited knowledge. 
So, I changed the subscript ion to 
Ham Radio Horizons. 

Now, that is quite another story! 
Since January, I have found again 
and again valuab le information and 
interesting stories. I just want to 
thank you for this perfect 
beginner's blend. 

The funny thing is that I am an 
oldtimer. But time and technical 
developments have passed so 
quickly that I sometimes just sit 
and shake my head in wonder
ment. Is th is still ham radio? 

Thank you for you r fine article 
on QSL cards. I have included my 
latest design, of which I am very 
proud, though the handdrawn 
diagrams are a bit shaky. The idea 
was to represent the progress 
which ham technology has made 
in my own shack during 40 years 
of ham radio. I selected six typical 
t ransmitters or finals which I used 
or am still using. 

Keep up the good work you do! 
I am eagerly waiting for the next 
issue of Ham Radio Horizons! 

Albert Heine, DK7CN 
Lindau, West Germany 

More details? Ad Check page 78. 
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PRETUNED - COMPLETLY ASSEMBLED~w FOR ALL MAKES & MODELS OF AMATEUR 
ONLY ONE NEAT SMALL ANTENNA FOR TRANSRECEIVERS - TRANSMITTERS • 
UP TO 6 BANDS! EXCELLENT FOR CON· GUARANTEED FOR 2000 WATTS SSB 
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL 
LIGHT - STRONG - ALMOST INVISIBLE I CLASS AMATEURS! 
COMPLETE AS SHOWN with 90 It. RG58U-52 onm leedlne, and PL259 connector, lnsul•tors, 30 It. 
300 I>. test d1cron end aupporu, center connector wtth bultt. In llghnlng mrreater and 1t1Uc dl1ch1rge • 
mokied, ae1led, w11therproof, reaon1nt trap• 1"X8"· you Just awttch to bend de1lred fot excellent worldwlde 
operotlon - trenomUlng •nd reclovlngl WT. LESS THAN 5 LBS. 
160-80-40-20-15-10 b•nd1 2 tr•p-·149 It with 90 It. RG58U ·connector• Mode17778U •.. $54.95 
80-40•20·15-10 b1nd1 2 ttop -102 ft. with 90 ft. RG58U - cono•ctor. Model 9988U •.. $49.95 
40-20-15 ·10 bonds 2 trop ·-54ft. with 90 It. RG59U cou •connector. Modol 1001BU •.. $48.95 
20-15-10 bendo 2 trep --- 26 ft . with 90 ft. RG58U cou - c:onnectcw • Model 10078U •••. $47.95 
SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. CCenedo lo $5.00 utto for postege • 
clerlcel - customs • etc.) or order using VISA Benk Amerlcerd - MASTER CHARGE· AMER. EX· 
PRESS.Give number ond u . dete . Ph 1-308-236·5333 9AM - 6PM week deys. We ship In 2·3 deys. 
PRICES MAY INCREASE SO • ORDER NOW ANO SAVEi All entenn11 guar•ntoed for 1 year. IYionoy 
bock trlal I Medo In USA . FREE INFO. AVAILABLE ONLY FROM. 

WESTERN ELECTRONICS Dept. AH· 3 Kearney, Nebl'11ke, 68847 

More details? Ad Check page 78. 

If you can't 
hear them ... 

Dx'ing 
Contesting • Ragchewing 

Traffic Handling 

T here's a Telex Headphone that 
will 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 
ev ery di scrimi nating choice. At 
better ham outlets everywhere, or 
write ... 

8601 NORTHEAST HWY. 6. LINCOLN. NE. 68505 U.S.A. 
telephone, 402·467-5321 . telex, 48-4324 

Europe: 22. rue de la Legion-d'Honneur, 93200 St. Denis. France. 
telephon e: 820·98·4 6. telex: 63-00~ 3 
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FM and 
REPEATERS 

FOR THE RADIO AMATEUR 
by the ARRL Staff 

D AR-FM This is a revised and updated version of the 
mobile operator's lavorite. This new edition leatures the 
latest in FM technology. and design theory. highlighted 
by microprocessor control ci rcuitry and a phase-lock 
loop 2-meter transceiver. More on FM - receivers . 
transmitters. antennas and repeater operation. If you 
are into FM . get this book today! 176 pages. © 1978. 

Softbound $5.00 

THE ARAL ANTENNA 
ANTHOLOGY 

by the ARRL Staff 
D AR-AA This brand new book pulls together a wide 
selection of antenna articles from OST. Written !or Ama
teurs ol all levels and interests. Projects include phased 
arrays, verticals. Yagi's .. . even the VHF Quagi1 

Detailed instructions and full illustrations make this a 
real uselul book for any antenna bulf. 152 pages. 
© 1979. Softbound $4.00 

BAND-AIDS 
by James E. Dersch, WDBAJE 
D CC-BA The author subtitles his book " Radio Ama
teur Operators· Handiest Handbook' '. and for good 
reason. This is one of the finest homespun-style books 
around. It contains such handy operating aids as maps. 
time-zones, abbreviations. IACO word list, OSCAR lre
quencies, third-party agreement information . interna
tional prefix lists and many more ol those useful items 
we all need from time to time. 
In the non-operating category. Band-Aids contains use
ful material on Metric conversions. resistor (and other 
component) color coding. schematic-diagram symbols. 
telephone touch-tone frequencies. nomographs. and 
many useful formulas. All spiralbound in a special 
heavy duty edition designed to withstand many years of 
tough station duty. Get your copy now! 110 pages 
© 1978. Spiralbound $7.95 

/NA HURRY? 
ORDER 

TOLL FREE 
1 ·800-258-5353 

The ARRL 
RADIO AMATEUR 'S 
HANDBOOK for 1979 
D AR-HB or AR-BB The world's best-selling 
technical handbook ever published is all new 
for 1979. Check out these new features: 
• an easy to read, new 81/z x 11 size 
• updated and enlarged antenna chapter 
• more on simple power supplies 
• 10 GHz Gunnplexer circuit information 
The whole Handbook has been completely re
vised ' It's jam-packed with everything from 
basic electronics and radio theory to the latest 
Amateur technology. Get your copy now! 
© 1978. AR-HB Softbound $9.75 

AR-BB Hardbound $15. 75 

New 21st Edition 
RADIO 
HANDBOOK 
by Bill Orr, W6SAI . 
0 24034 Certainly one of the finest .refer
ence sources in print today! New additions · 
make the RADIO HANDBOOK a must for your 
library. This updated 21st edition includes ·· 
over 1,000 pages of the same great informa
tion found in the earlier edition. PLUS, enlafged 
sections on semiconductor and IC design ; nn
ear amp construction. new special purpose' 
and logic circuitry including NBVM theory_ 
The 21st edition is a state-of -the-art compila
tion by W6SAI and more than 20 other nota
ble Amateurs. 1,080 pages. © 1978. ', ~,,_· 

CALLBOOKS FOR 1979 
D CB-US 1979 United States Callbook If 
you're active you need this new Callbook with 
over 40.000 new licensed radio amateurs 
and more than 100,000 listing changes. This 
Callbook is the biggest ever - 40,000 new 
licensees. and more than 100,000 listing 
changes. This callbook is the biggest ever -
374,487 licensed radio amateurs. 
Keep up with all the new 1 x 2 and 2 x 1 
calls which are ever-increasing . Boldface calls, 
names. addresses. license class - all in easy
to-read 81/z x 11 format which became so pop
ular last year. 992 pages. Softbound $15.95 

D CB-F 1979 Foreign Callbook With over 
295.000 calls listed. this is a must for any 
DXer. Almost 25.000 new licensees included 
PLUS 84.822 listing changes. 900 pages. 

Softbound $14.95 
Callbook Shipping Charges 
Please include $1 . 75 for shipping and handling whether 
you order one or both editions' Give lull street address 
(no box numbers please) so we can ship to you via UPS 
to expedite delivery. 



Spring is about to spring! 
Ham Radio Publishing Group's 

Tune Up for Antennas 
'.Jet~ "'1.1\at~ 

~Or 

THE RADIO AMATEUR ANTENNA HANDBOOK 
by William I. Orr, W6SAI and Stuart D. Cowan, W2LX 
= RP-AH One of Amateur Radio's most notable authors Bill Orr. 
W6SAI has combined with W2LX to provide you with a clearly written. 
understandable book on antennas. All types of beam, quad. horizontal 
and sloping wire antenna information is included in this useful volume. 
Location decisions. height. ground loss. towers. rotors. SWR meter 
reading - it's all here in one great book. 148 illustrations. charts and 
diagrams. An antenna book you have just got to read 1 190 pages. 
© 1978 Softbound $6.95 

HOME-BREW HF/VHF ANTENNA HANDBOOK 
by William Hood, W2FEZ 
C:: T-963 A do-it-yourself anlenna book primarily designed for someone 
with a working knowledge of antennas , although the first chapter offers 
excellent basic reference information. Transmission lines, couplers, fit
ters , mobile antennas, compact antennas, directive antennas and many 
more. A practical, usable book sure to get lots of use. 2t0 pages. 
© 1977 Softbound $5 .95 

THE ANTENNA CONSTRUCTION HANDBOOK FOR 
HAM , CB & SWL 
by Rufus P. Turner 
D T-1054 One of the most complete antenna -building books available. 
There's design data, diagrams and how-to-build-it instructions to cus· 
tomize and install your own antenna. Elementary theory, test.s and 
measurements and construction notes plus over 50 antenna 1deas1 237 
pages . © 1973 . Softbound $5. 95 

SIMPLE, LOW-COST WIRE ANTENNAS 
by William I. Orr, W6SAI 
D RP-WA This 192-page book describes over 40 horizontal , vertical, 
and multiband trap antennas. Invisible antennas for apartment houses, 
high-gain beam antennas, novice antennas, tuners and ground sys
tems. It's all here in this exerting, revised ed1t1on by the "antenna 
expert" . 192 pages . © 1972 . Softbound $4.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 
by William I. Orr, W6SAI 
C RP-CQ Long considered "THE BOOK" on Quads. this edition has 
more information on these antennas than you will find anywhere else. 
Everything you need to design, build and adjust your Quad for top per
formance. 112 pages. © 1977. Softbound $4.75 

BEAM ANTENNA HANDBOOK 
by William I. Orr, W6SAI 
O RP-BA For many years this book has been the best-seller on beam 
antennas. 11 covers all areas of the subject , both theory and practice . 
Recommended by such famous DXers as W4BPO, W2AB. W4KFC and 
5Z4ERR 198 pages . © 1977 Softbound $4.95 

All 3 Orr Books Just $12. 95 

Mail payment and order form to: 

Ham Radio's Bookstore 
Greenville, NH 03048 

Code's a cinch with the INTEGRATED CODE TRAINING 
SYSTEM from HRB. 
Each tape $4.95, 2/$8.95, 3/$12.95 

STRAIGHT CODE SERIES 
Here are two different straight code tapes consisting of 
randomly generated six character groups sent at differ
ent speeds . These tapes are excellent for building both 
speed and accuracy needed for the FCC exam as well 
as contesting, DXing. traffic handling and code profi
ciency awards. 
O HR-STC1 

7.5wpm code for 25 min . 
10wpm code tor 25 min. 
15wpm code for 25 min. 

O HR-STC2 
15wpm code for 50 min. 
22.5wpm code for 25 min. 

HI/LO SERIES 
One of the best tapes for use in learning Morse Code 
. .. you'll hear the character sent at 15 words per 
minute (or 22.5 wpm) but the spacing between charac
ters is lenghtened to an equivalent of 2.5 to 13 wpm to 
enable you to keep up .. . eliminates frustration and 
the learning plateaus you've encountered with other 
code cassettes. 
O HR-HLC1 

22.5/2.5wpm code for 80 min. 
O HR-HLC2 

22.5/5wpm code for 20 min . 
22.5/7.5wpm code for 20 min. 
22.5/lOwpm code for 20 min. 
22 .5/13wpm code for 20 min. 

O HR-HLC3 
15/5wpm code for 28 min. 
15/7.5wpm code for 28 min. 
15/10wpm code for 28 min. 

O HR-HLC4 
15/2 .5wpm code for 80 min. 

r------------------------, 
Send me the books I 've checked 
below. 
O AR-FM $5.00 D CB-US $15.95 
O AR-AA $4.00 O CB-F $14.95 
0 24034 $21.50 O HR-HLC1 ea. $4.95 
D CC-BA $7.95 O HR-HLC2 ea. $4.95 
O AR-HB $9. 75 O HR-HLC3 ea. $4.95 
O AR-BB $15. 75 O HR-HLC4 ea. $4.95 

ORDER FORM 
O HR-QS01 ea. $4.95 O RP-AH $6.95 
O HR-QS02 ea. $4.95 O RP-WA $4.95 
O HR-STC1 ea. $4.95 O RP-CQ $4. 75 
OHR-STC2 ea. $4.95 O RP-BA $4.95 
OT-963 $5.95 
OT-1054 $5.95 

0 Check or money order enclosed D VISA 0 Master Charge 

Acct. # Expires ____ MC Bank# _____ _ _ 

Name Call _______ __ _ 

Address 

I city State Zip _ _ _ __ _ 

I Please include $1.00 additional tor shipping (add $1 . 75 for Cal/books). 

L------------------------~ 



The big winner at the Decem
ber 8, 1978, Ham Radio 
Horizons Sweepstakes drawing 
was Mr. Harry Kane, WA2KBI, 
of Clifton, New Jersey. Harry 
said that being picked as Grand 
Prize winner was the biggest 
surprise of his life, and the 
most pleasant. 

It was, indeed, a big surprise 
- the Grand Prize was a com
plete station. The list of items 
reads like a shopper's guide to 
Amateur dreamland: A Drake 
TR·7 Transceiver, complete 
with DR·7 digital readout, PS·7 
ac supply, and the Drake 7707 
Desk Microphone. This new 
transceiver covers all bands 
from 160 through 10 meters, is 
all solid-state, with 250 watts 
output. Next came a Wilson 
Mark II Two-Meter hand-held 
transceiver - a six-channel 
handful that will provide either 
simplex or repeater communi
cations wherever it's needed. A 
Telex CM-1320 Deluxe Headset 
was included as part of the 
station, and, just to be sure 
Harry had a place to stack all 
this, another part of the prize 
package was a radio desk from 
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BY 
THOMAS 

McMULLEN, 
W1SL 

S-F Amateur Radio Services. A 
Ten-Tee KR·SO Ultramatic keyer, 
a Dentron MT-3000A Antenna 
Tuner, and a B & W Model 375 
Coaxial Swi tch completes the 
indoor part of the station. 

However, the prize list didn' t 
stop in the shack. Harry had a 
choice of towers - either a Tri
EX W-51 , a free-standing, crank
up tower that will extend to 51 
feet, or a Tri·EX 910K, a 90-foot 
guyed tower made up of stack
able 10-foot sections. In the 
antenna department, Harry won 
a Cushcraft ATB-34, three-band 
antenna for 20, 15, and 10 
meters, and a new Alliance 
HD-73 heavy-duty rotator to 
point the beam where he wants 
it. Also, to complete the 
antenna picture, he received a 
Hy-Gain 18AVT/WB vertical that 
covers 80 through 10 meters. 

Dust covers from Cover Craft 
were included so the rigs 
would stay in top shape when 
not in use. 

You can see why Harry was 
pleased ! He has been licensed 
6 years, and holds a General 
class license. His special 
interests include 2-meter 
operation and working with 
Army MARS. 



Harry is an electronics 
Technician for Lockheed 
Electronics in Plainfield, New 
Jersey. His job - testing 
microwave dishes! There are 
no other hams in the family, 
but he says his three-year-old 
grandson is getting mighty 
curious about all those 
wonderful things in the shack. 

Harry Kane, WA2KBI, of Clifton, New 
Jersey; Ham Radio Horizons 1978 
Sweepstakes Grand Prize winner and 
proud owner of a complete new stat ion. 

There is some homebrew gear 
at WA2KBI, including several 
antenna tuners. 

There were 100 Second Prize 
winners drawn on the same 
date, and they each had their 
choice of a piece of equipment 
from MFJ Enterprises: A CWF-
2BX CW filter, MFJ40-T QRP 
transmitter, SBF-2BX SSB filter, 
M FJ200BX Frequency Stan
dard, or a CP0-555 Code 
Practice Osei llator. 

Third Prize was Paul Stack's 
book, Radio Angels, and 250 
copies of this new and thrilling 
account of Amateur Radio 
emergency work were sent to 
the lucky winners of that part 
of the drawing. 

Al I of us here at Ham Radio 
Horizons are most grateful for 
the tremendous response to 
the Sweepstakes announce
ments. It was an exciting event 
for us, and even more exciting 
for 351 winners out there in the 
world of Amateur Radio. HRH 

Do not attempt to 
raise antenna or 
antenna support 

near power lines
YOU CAN BE Kill ED• 

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

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

s14995 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 available In Unfinished Birch, $134.95. 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

S·F AMATEUR RADIO SERVICES 
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PRODUCT 
SHOWCASE 

Transceiver With 
Amplitude· 
Compandored Speech 

Stoner has just introduced a 
new and revolutionary product. 
It is the first Amateur-Radio 
transceiver to employ ampli· 
tude-compandored speech, the 
Model PR0-10. The impressive 
performance of this radio is the 
result of a tiny integrated circuit 
from Signetics. This chip con
tains the equivalent of a six-foot 
rack of tube-type speech proc
essing equipment! 

Amplitude compandoring in
volves logarithmic speech com· 
pression and expansion with no 
audible distortion. Part of the IC 
compresses the speech to raise 
the average modulation. The 
other half of the Signetics chip 
is used to expand the voice on 
receive. The company stresses 
that both the in com ing and 
outgoing signal are enhanced 
significantly even when the 
PR0-10 communicates with con
ventional ssb radios. A technical 
paper on amplitude-compan
dored speech is available from 
Stoner upon request. 

The PR0-10 is described by 
the company as a platform for 
high-technology ssb concepts 
and operates on 10 meters. The 
ssb/a-m/CW transmitter features 
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100 watts minimum power out· 
put over the entire band. The 
receiver has a sensitivity of 0.5 
microvolts for a 15 dB S + N/N 
ratio. A built-in, six-digit fre
quency counter, which reads to 
± 100 Hz, features jumbo 12.7 
mm (0.5 inch) high LEDs. 

The PR0-10 also features 
state-of-the-art electronic tuning 
(fast or slow) from either the 
panel or the microphone. A PLL 
(phase lock loop) tunes the radio 
in 10-kHz steps, while a VFO pro
vides continuous tuning (1 kHz 
per turn) between steps. A built· 
in memory stores the last fre· 
quency used when the radio is 
turned off. Break-in CW opera
tion is provided by carrier offset 
(at 50 watts power output). 

Another feature of the PR0-1 O 
is the inclusion of amplitude 
modulation (a-m). Noting the 
popularity of converted CB 
radios on 10 meters, Stoner in
corporated provision for this 
mode by employing a dual band· 
width (2.5 and 5.0 kHz) crystal 
filter. A·m carrier output is 25 
watts. The operating mode is in
dicated by an LED to the right of 
the frequency display. 

The PR0-1 O measures 22 x 
20 x 8 cm (9 x 8 x 3.25 
inches), an ideal mobile con
figuration. Power required is 
13.6Vdc at 5 amperes average 
current. The introductory price 
is $595. For more information 
contact Stoner, John Hancock 
Building, Mercer Island, Wash· 
i ngton 98040; or use ad check on 
page 78. 

New DenTron 
Amplifier 

DenTron Radio Company is 
proud to announce a revolution
ary new linear amplifier for the 

Amateur frequencies, the GLA· 
1000. Incorporating four D-50A 
(6LQ6) final-amplifier tubes, the 
GLA-1000 is rated at 1200 watts 
PEP ssb and 1000 watts CW in
put. It features a black-scale 
multimeter for monitoring of 
critical currents and voltages, 
complete compatability with 
any exciter or transceiver, front
panel bypass switch, transmit 
indicator light, and a built-in 
relative power monitor for easy 
tune up. The GLA-1000 is com
pact, ideal for portable or fixed 
operation. It is shipped ready 
for 117Vac power, with 80- to 15-
meter frequency coverage (and 
most MARS frequencies just out
side the Amateur bands). FCC 
Type Acceptance has been 
granted. Suggested retail price 
is $379.50. The GLA-1000 is 
now available at Den Tron dealer
ships worldwide. Write DenTron 
Radio Company, 2100 Enter
prise Parkway, Twinsburg, Ohio 
44087; or use ad check on 
page 78. 

New Cushcraft 
Vertical Antennas 

Many hams are convinced 
that to work a lot of DX they 
need a couple of thousand watts 
and a monster antenna array. 
While that undoubtedly helps, 
where is it written that the ham 
suffering from a money or space 
cramp can't compete for his day 
in the DXCC sun? 

The three new Cushcraft verti· 
cals, the ATV-3, ATV-4, and 
ATV-5, provide a common-sense 
solution to a commonplace 
problem. Specifically designed 
for the DXer, these antennas 
provide the low angle of radia
tion necessary for long-haul DX 
communications, along with the 
performance and quality long 
associated with the Cushcraft 
name. The ATV-3, ATV-4, and 
ATV-5 operate over the 10, 15, 
and 20 meter Amateur bands. 
The ATV-4 has built-in 40-meter 
coverage, and the ATV-5 is all 
set for complete five-band 
operation. 

All antennas feature a built-in 



PL-259 coax connector and 
stainless-steel hardware for all 
electrical connections; all are 
matched to 50 ohms and rated 
for a ful I 2000 watts PEP. 
Factory-marked tubing and plain 
English instructions make 
assembly a snap. 

Bui It to withstand the se
verest weather, the ATVs feature 
specially designed, high-Q traps 
employing large-diameter enam
eled-cop per wire and sol id 
aluminum, air-dielectric capaci
tors. The trap forms are manu
factured from fiberglass for 
minimum dielectric loss and 
high strength. 

Available from dealers world
wide, the ATV-3, ATV-4, and 
ATV-5 retail for $49.95, $89.95, 
and $109.95 respectively. For 
more information and a full
color catalog highlighting the 
entire Cushcraft antenna line, 
write to Cushcraft, P.O. Box 
4680, Manchester, New Hamp- . 
shire 03108; or use ad check on 
page 78. 

New Bird Amateur 
Watt meters 

The models 4360 and 4362 
HAM -MATE directional watt
meters are designed specifically 
for the Amateur Radio service. 
The 4360 covers the 1.8-30-M Hz 
range (200 and 2000W), and the 
4362 is for use in the 140-180-
MHz range which includes the 
popular 2-meter band. Model 
4362 has 25 and 250W scales. 
The design of the HAM-MATE is 
basically that of all Bird THRU
LINE* rf wattmeters except that 
these do not use plug-in ele
ments. Instead, the sensing 
element is permanently in
stalled in the line section and is 
rotatable from the front panel to 
provide the choice of reading 
either forward or reflected 
power. 

Both wattmeters are dual
range to allow measurement 
of both low and high power, and 
the meter reads directly in watts 

*THRULINE is a regi stered trade name 
of Bird Electronic Corporation. 

with the high range being read 
on the upper arc, and the low 
range on the lower arc. The 
down-scale portion of each 
range is expanded for easier 
reading. The average power out
put of CW, a-m, fm, and ssb 
transmitters can be measured 
wtih ease, and the wattmeters 
can be left in the line to allow 
continuous monitoring of the 
power output. The HAM-MATE 
wattmeters are especially useful 
during the tune-up of an Ama
teur transmitter. 

The new HAM-MATE watt
meters have directivity of 20 dB 
(100:1) minimum, an absolute 
must for meaningful reflected 
power (and vswr) measurement. 

Bird HAM-MATE directional 
wattmeters are priced at $94.00 
and delivery is from stock. Write 
Bi rd Electronic Corporation , 
30303 Aurora Road, Cleveland 
(Solon), Ohio 44139; or use ad 
check on page 78. 

Hamtronics Converters 
Hamtronics, Inc., announces 

a new series of low-cost vhf and 
uhf converters for use in receiv
ing Oscar and other exciting sig
nals on your present high-fre
quency receiver. At prices of 
$34.95 for the kit (or $54.95 
wired and tested) , they're quite 
a bargain for the enjoyment 
you'll get from listening to the 
ever increasing activity on these 
bands. 

The converters are small in 
size: only 7 x 11 x 2.5 cm (2-3/4 x 
4-1/2 x 1 in). They can be con
structed and tested in only a few 
hours. Built-in test points make 
alignment simple. The conver-

ters feature new high-Q coils, 
compartmental shielding, and 
ferrite-bead decoupling. 

Any 2-M Hz segment in the vhf 
and uhf range can be covered, 
using the 10-meter band on your 
existing receiver. Standard 
models are listed below, and 
other rf and i-f ranges are avail
able on special order at the 
same price. An attractive ex
truded-a luminum-case kit is 
available as an option for $12.95 
additional. 

Standard converters for 28-30 MHz i·f 
Model Input Range 

CSO 50-52 MHz 
C144 144-146 MHz 
C145 145-147 MHz 
C146 146-148 MHz 
C110 Any 2 MHz of aircraft band 
C220 Any 2 MHz of 220-MHz band 
C432-2 432·434 MHz 
C432-5 435-437 MHz 
C432-7 427.25 (61.25 MHz i-f) 
C432·9 439.25 (61.25 MHz i-f) 

To order, or to request a free 
40-page catalog on vhf and uhf 
transmitters, rece ivers, pre
amps, and accessories, call 716-
663-9254; or write Hamtronics, 
Inc., 182F Belmont Rd., Roches
ter, New York 14612; or use ad 
check on page 78. 

Improved 2·Meter 
Rig from Heath 

Heath Company of Benton 
Harbor, Michigan, has made 
available an improved version of 
their HW-2036 frequency-syn
thesized 2-meter t ransceiver kit, 
the HW-2036A. 

The HW-2036A has the same 
features and specifications as 
the HW-2026 except that the 
newer version allows operation 
on any 4-MHz segment of the 
transceiver's 143.5- to 148.5-
MHz operating range. For those 
not already familiar with Heath's 
2-meter rig, it features a phase
locked synthesizertvco loop for 
switch-selectable QSY opera
tion, and a choice of simplex or 
standard plus or minus 600-kHz
spl it operation. An au xi liary 
switch lets the operator choose 
his own offset. 
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the • Full range of adjustment in 
tension and contact spacing. 

Ultinaate •Self-adjusting nylon and steel 
_____ needle bearings. 

I •MBIC : ;~::~hs~~~~~~;~a:~~~~ts. 
,l'1 • Precision-machined, chrome 

plated brass frames. 

~OLE 
• Standard model has black, 

textured finish base: deluxe 
model is chrome plated. 

WRITE FOR LITERATURE 

333 W. Lake Street, Dept. A 
Chicago, Illinois 60606 • (312) 263-1 808 
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• Heavy steel base; non-skid feet. 

Available at selected dealers or 
send $39.95 ($49.95 for chrome 
model) plus $2.00 shipping and 
handling. Overseas amateurs 
invited to request quotation for air 
parcel post sh ipment. 

LOG BOOK 
from The Ham Radio Publishing Group 
:..: HR-LB2 Ham Radio's new Log Book 1s a tool you 
1us1 can 't do without. Wi th rO<Jm for over tw.1ce as 
many entries as other popular tog books. this tog 
covers more than 2.000 contacts. There 's sharp 
ruling tO<J !or all FCC ·requ1red information. plus extra 
space for the name and address of each station you 
contact. For contesters. there is a consistent 30 
entries per page for easy cou nts. In addition there is 
a handy trequency spectrum chart showing the exact 
designation of each license band. privi leges from 
novice to extra . plus a listing of all worldwide 
Amateur prefi xes currently in use. And. 1!' s all 
spiralbound to be flat on your operating 
table. This is unquestionably the best log 
book value anywhere' 8'12 x t t 80 
pages :s. 1978 Spiral bound $1. 75 

Send check, money order plus $1 .00 shipping to: 

Ham Radio's Bookstore 
Greenville, NH 03048 

The synthesizer is locked to a 
precision 10-MHz time base. A 
NANO gate logic system d is
plays locked/unlocked status 
and inhibits out-of-band t rans
missions by preventing trans
mitter key up. Other HW-2036A 
features inc lude sub-audible 
tone encoding, built-in 5 and 11 
Vdc regulators , a hash filter/ 
regulator, and a gimbal mount. 
A standard push-to-talk micro
phone is included in the HW-
2036A-2 kit at the mai I-o rder 
price of $269.95. When HW-
2036A-1 (il lustrated) is specified, 
the standard microphone is re
placed by the HD-1984 Micoder 
II combination microphone/ 
tone-button pad. The HW-2036A-
1 sel Is for $289.95. Both prices 
are mai I order FOB Benton 
Harbor, Michigan. 

For more information about 
the upgraded HW-2036A and a 
free catalog, w r ite to Heath 
Company, Dept. 350-640, Benton 
Harbor, Michigan 49022; or use 
ad check on page 78. 

Free Surplus Catalog 
Hobbyists, educators, tech

nicians, and dealers alike are 
sure to be interested in the new 
Surplus Electronics catalog just 
published by Etco Electronics, 
because almost every item in 
it doesn't fit the usual concept 
of " surplus." 

A look through the catalog 
will reveal an amazing variety of 
items, ranging from parts and 
components and test equipment 
to educational, industrial , and 
consumer equipment acquired 
from leading manufacturers. 

The prices are always very 
low - in many cases only a 
small percentage of the normal 
price - because Etco's items 
come from surplus inventories, 
overstocks, and bankruptcies, 
Etco pays pennies on the dollar, 
and passes the savings on to 
their customers. 

Get a copy of this fascinating 
catalog today; it's FREE. Write 
Etco Electronics, Dept. 029, 
North Country Shopping Center, 
Route 9N , Plattsburgh , New 
York 12901 ; or use ad check on 
page 78. 

More details? Ad Check page 78. 



You're just a fe~ digits a~ay fro1n 
na1ne brand radio equipnient · 

AT DISCOUNT PRICES! 

E.T.O. ALPHA YAESU 
KENWOOD 
DRAKE 
ICOM 
STANDARD 
EDGECOM 
KOK 
PANASONIC 

DENT RON 
HY-GAIN 
MOSLEY 
CUSHCRAFT 
WILSON 
HUSTLER 
LARSEN 
BENCHER 

TAYLOR 
SWAN 
TEMPO 
TEN-TEC 
MIDLAND 
COE 

VHF ENGINEERING 
BERK-TEK CABLE 
CONSOLIDATED TOWER 
SAY 

A UT EK 
MIRAGE 

SHURE 
TELEX 
ROBOT-SSTV 

We carry all major lines of Antennas at Discount Prices 

OUR NEW HOURS 
at Lincoln store only look 

I I 
I I 
I 

PACIFIC I I 
M-F 6 a I I 
Sat 6 a::; - 70 Prr1I I CST 
Sun 10a -4pm I I 

m - 6 Pm I I M-F 8 am - Midnight I 
I Sat 8 am - 6 pm II EASTERN 

I I Sun Noon - 8 pm 
MOUNTAIN I i M-F 9 am - 1 am 

Sat 9 am - 7 pm 
M-F 7 am - 11 pm 1

1 
Sun 1 pm-9pm 

Sat 7 am - 5 pm 
Sun 11 am - 7 pm I 

I I 
I I 
I I 
I ~~ 

SAME DAY SHIPPING ON MOST ITEMS 

-BANKAMERICARD. 

•.S00-228-4097 
Con1n1unications Center 

look 

- 443 N. 48t h, Linco ln. Nebraska 68504 In Nebraska Call (402)466 -8402 

More details? Ad Check page 78. / March 1979 m 65 



The Last Amplifier You Will Buy · LUNAR 
You've tried the others with letters and directions in thei r names - NOW buy the Reliable 

LUNAR Amplifier, the one with the bui lt in receiver preamplifier. 

'\ 
\
\I\\\ 

\\\\ --~ 
~ ---..-:.-;;;ii--,_;- :~ :; 
\~ 4\_\:,._.:, ·~~--

-------

INTRODUCING OUR NEW AMP 
MODEL 2M10·250P 
• 3 watts in, 125 watts output. 

• 10 watts in, 250 watts output. 

• Linearized amp for SSB use. 

LUNAR'S RECEIVING PRE·AMPS 
These ultra performance receiving preamplifiers are suitable to 
the most demanding needs where low noise figure is important! 

Write for Free Flyer' 

Bl-LINEAR VHF MODELS 
• Covers entire Amateur Band w /o Tun ing 
• Bu ilt -in Receiver Preampl if ier 
• Automat ic T-R Switching 
• Exceeds FCC R&O 20777 Requirements of -60 dB 
• Variable T-R Delay for SSB/CW use 
• Preamp & Power Amp Independently Controllable 
• Preamp nom 10 dB gain, 2 dB Overa ll NF 
• Fu nct ional ly Designed Package includes mount ing lip 

MODEL 

6M3-50P 
6M10·120P 
2M10·80P 
2M25-150P 
2M30·t60P 
2M10·250P 
1.3M10-70P 
1.3M30-140P 
VHF10·70P 
VHF30·150P 

DESCRIPTION 

3W in 50W oul 50 MHz Bi-Linear 
10W in 120W oul 50 MHz 
10W in BOW out t44 MHz 
25W in 150W oul 144 MHz hi-linearily 
30W in 160W OUI 144 MHz 
10W in 250W out 144 MHz 
10W in 70W Oul 220 MHz 
30W in 140W out 220 MHz 
10W in 70W out 148-174 MHz (5 MHz) 
30W in 150W out 148-74 MHz (5 MHz) 

LIST 

$199.95 
269.95 
199.95 
269.95 
269.95 
419.95 
t99.95 
279.95 
239.95 
309.95 

Models available for the 148-174 MHz bands. 5 MHz segments. 
Other models 50 thru 432 MHz bands plus power units out in 
near future. 

DISTRIBUTED BY: 

MADISON ELECTRONICS 
1508 McKinney • Houston, TX 77002 

(713) 658-0268 

STEP UP TO TELREX GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15, and 20 METERS 

Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND® ARRAY" 

MONARCH 
TBSEM/ 4KWP 

' By the only test that means anything ... 
on the air comparison ... this array con
tinues to outperform all competition ... 
and has for two decades. Here's why 
. . . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con
d.ensers per antenna. Telrex uses 3 opti
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true FI B 
Tri-band performance. 
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ILLUSTRATION BALUN 

ILLUSTRATION T RAP 

For technical data and prices on com
plete Telrex line, write for Catalog PL 7 

AS8UIH' l'ANl'i, N(W JlRS('f 01111. US A 

Two Elements $139.00 
Extra Elements $99.00 
Price is F.O.B. Transcona 

lNCLUDES U.S. Customs 
Duty 

KIT COMPLETE WITH 
"'SPIDER 
*ARMS 
"'WIRE 
"'BALUN KIT 
"'BOOM WHERE 

NEEDED 
WINNER OF MANITOBA 

DESIGN INSTITUTE 
A WARD OF EXCELLENCE 

Buy two elements now - a third and 
fourth may be added later w ith little 
effort. 
Enioy up to 8 db forward gain on DX, 
with a 25 db back to f ro 11t ratio and 
excellent side discrimilwtio11 . 
Get maximum structural strength with 
low weight, usi11g our " Tridetic" 
arms. Please inquire directly to: 

GEM QUAD PRODUCTS LTD • 
Box 53 

Transcona Manitoba 
Canada R2C 2Z5 

Tel. (204) 866-3338 

More details? Ad Check page 78. 



Braced against the elements as 
only Swan can do it! Even hurri
cane winds to 100 MPH can't 
lower the boom on your operations. 

The Swan TB3HA Tri-Bander: 
a really heavy-duty 20-15-10 meter 
beam. 3 solid elements, all work-

Setup dimcnstons 
All elcmentS lengthen 10 ~er stt:tlon 2~ 
Shorten clement eips J/ 8 .. all dcmcTJIS. Moved IS meter 

~ Z : I piston 112· onall 1r1ps1owards tip. -c-----i 

~ ""°"' 

"~---~--~~--~---~ 
14MC 14. I 14.2 14.J 14.150 

FREQUENCY 

1:.:LBif-ld 
l lMC 21.1 21.2 21 l 214 21.450 

FREQUENCY 

ing on all bands. With a VSWR of 
1.5:1 or better at resonance, plus 
a full 2000-watt PEP rating, our 
TB3HA is built to work up a 
storm! 

Strongest fittings available: 
this you've got to see. Exclusive 
cast-aluminum braces grasp tubes 
at every joint, spreading stress 
over an 11 ¥•" span. Compared to 
slipshod U-bolt plates-no contest! 

Reinforced by super specs, 
TB3HA's one tough competitor: 
0 8dBd average forward gain. 
0 20-22 dB front to back ratio. 
0 16' turning radius. 
0 longest element: 28'2". 
0 16' boom. optimum spacing. 
0 direct 52 Ohm coaxial feed. 
0 wind load @ 80 mph: 110 lbs. 
0 44 lbs. net weight. 
0 Swan Credit Card accepted. 

Available at your local Swan 
dealer, you can start operating 
tri-band from a position of real 

strength-because TB3HA is 
Swan-engineered to work under 
pressure! 

~------------------------, 
Please rush full information on Swan"s 
Heavy Duty Tri-Band Beam Antennas : 

0 3-element TB3HA 
0 4-element TB4HA 

Address•- - - - --- - -----

City·--------------

State Zip·-----
~------------------------~ 

Write for free brochures on Swan's 
Vertical and Mobile Antennas. 

i:ii.\ SIMAN. 
~ ELECTRONICS 
a subsidia ry of Cubic Corporation 

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

Swan's continuing commitment to product improvement 
may affect specitica.tions and prices without notice. 



New! Two full watts output! 
Throw rocks on 40 or 80 for $25. 95 * 

only 
$25.95 

Kantronics Rockbound transmitter 

Jump into QRPI 
The Kantronics Rockbound QRP transmitter now generates a 

two-watt CW signal anywhere on 40 or 80 meters, depending on your model 
choice. With the right crystal and a little luck, Granite Falls, Ml is just a 
stone's throw from Boulder, CO. 

Slip the Rockbound into your pocket for mountain hikes or camping 
trips. It's only 3V2" by 4" by 11/z"! Our 8040-C receiver makes a lightweight 
companion. For power, just hook 12-15 Vdc in line with your key. A simple 
dipole puts your Rockbound on the air! 

Start throwing today, our address Is below. 
• $29.90 with crystal. 7.125 or 3. 725 MHz auailable. 

II~ KANTRDN ICS 
1202 East 23rd Street 
Lawrence. Kansas 66044 

The Lightweight Champs. 

We accept Visa, Master Charge. check and money order~ 
Phone: 913·8427745 
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THIS IS IT 
BiNl 

MODEL 443 1 THRU L I NE ® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 
IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED DISTRIBUTOR 

IYkbsferl 
associates 

115 BELLARMI N E 
ROCHESTER, Ml 48063 

CALL TOLL FREE 
800 - 521-2333 

IN MICHIGAN 313 - 375-0420 

July 28 thru August 10, 1979 
Our 20th year of successful teaching 

Boost your Ham Skills 
on the Blue Ridge 

"A Vacation with a Purpose" 

Two weeks saturation learning program 
in Amateur Radio: 

• Novice to General 

• General or Technician to Advanced 

• Advanced to Amateur Extra 

Expert Instruction starting a t your level. 
Code and Theory in depth along with 
Friendly Amateurs, Who Care About 
You. 

: C. L. PETERS, K4DNJ, Director 
' Oak H i ll Academy Amateur Radio Session 
: Mouth of Wilson, Virginia 24363 
I 
: Name Call __ _ 

: Address 
I ----- -----

:City/State/Zip _______ _ 

L-----------------------------------· 

More details? Ad Check page 78. 

All Bands 
Preamplifier 

• Improved reception. For receivers and transceivers. 
• Continuously tuneable 1.8 • 54 MHz. Covers all amateur 

bands 160 to 6 meters; all shortwave broadcast bands. 
• Low noise f.lgure. Up to 20 db gain. Reduces image and 

spurious response. 

Here is an exciting new device to improve your reception 
on all bands 1.8 to 54 MHz. It gives up to 20 db extra gain 
and the low noise figure of a dual gate FET to pep up your 
noisy receiver or transceiver. And it adds a high Q tuned 
circuit to give Improved overload capability and image 
reduction. Makes that tired old rig come to life again. 
Even helps new models dig into weak signal territory. 

Works with all transceivers up to 350 watts input power. A 
unique and improved circuit automatically bypasses the 
preamplifier when the transceiver transmits. The bypass 
delay is continuously variable by front panel control. 

The low profile cabinet takes minimum operating table 
space. A heavy die cast case gives better shielding and 
isolation. size: 6" x 7" x 2" high. A built-in 117 volt AC 
supply and a connecting coaxial cable for the transceiver 
are included. 

Order yours now! Price $89.50 plus $2 shipping/handling 
U.S. & Canada. Calif. residents add sales tax. 

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



LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

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 
800-421·2258 
213-834-5868 · Calif. Res. 
Not the biggest, but the best -
since 1962. 

JUN'S ELECTRONICS 
11656 W. PICO BLVD. 
LOS ANGELES, CA 90064 
213-477-1824 Trades 
714-282-8682 San Diego 
The Home of the One Year 
Warranty - Full Service. 

SANT ELECTRONICS CO. 
8106 S. SORENSEN 
SANTA FE SPRINGS, CA 90670 
213-698-1388 
Amateur Sales and Service. 
See Rick WB6EWE or Gary WD6FWQ. 

SHAVER RADIO 
3550 LOCHINVAR AVE. 
SANTA CLARA, CA 9 5051 
408-24 7-4220 
Atlas, Kenwood, Yaesu, KDK, 
learn, Tempo, Wilson, Ten-Tee. 

Connecticut 

AUDIOTRONICS, INC. 
18 ISAAC STREET 
NORWALK, CT 06850 
203-838-4877 
The northeast's fastest growing ham 
department. Dedicated to service. 
Kenwood dealer. 
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THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 0611 1 
800-243-7765 
203-667-0811 - Conn. Res. 
Ca ll Us Toll Free -
See Our Full Page Ad in this Issue. 

Delaware 

AMATEUR AND ADVANCED 
COMMUNICATIONS 

3208 CONCORD PI KE (RT. 202) 
WILMINGTON, DE 19803 
302-478-2757 
Delaware's Fastest Growing 
Ham Dealer. 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328·7728 
Delaware's Largest Stock of 
Amateur Radio Equipment 
& Accessories. 

Florida 

AGL ELECTRONICS, INC. 
1800-B DREW STREET 
CLEARWATER, FL 33515 
813·461-HAMS 
West Coast's Only Full Service 
Amat eur 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 Elect ronics Em porium 

RAY'S AMATEUR RADIO 
1590 US HWY. 19 SOUTH 
CLEARWATER, FL 33516 
813-535-1416 
West Coast's only dealer: Drake, 
ICOM, Cushcraft, Hustler. 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAGLE STREET 
NAPERVI LLE, IL 60540 
312-420-8629 
" Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60630 
312-631-5181 
Illinois (Outside 312) 
800-972-5841 
Outside Illinois 800-621-5802 
Hours 9:30-5:30 Mon., Tues., Wed., 
Fri.; 9 :30-9:00 Thurs.; 9 :00-3:00 Sat. 

KLAUS RADIO, INC. 
8400 NO. PIONEER PARKWAY 
PEORIA, IL 61614 
309-691-4840 
Let Us Quot e Your Amateur Needs. 

SPECTRONICS, INC. 
1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 
One of America's Largest 
Amateur and SWL St ores. 

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 CO NSER, P. 0. B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 
Amat eur Radio's top dealer. 
Buy - Sell - Trade. 

Massachusetts 

TEL-COM, INC. 
675 GREAT RD., RT. 119 
LITILETON, MA 01460 
617-486-3040 
The Ham Store of New England 
You Can Rely On. 



I:~: 'LOCATOR 
Continued 

TUFTS ELECTRONICS 
209 MYSTIC AVENUE 
MEDFORD, MA 021 55 
617 ·395-8280 
New England's Friendliest 
Ham Store. 

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. 

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. 

AM·COM ELECTRONICS INC. 
RT. 5 
NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315-732·3656 
The Mohawk Valley's Newest and 
Largest Electronics Supermarket. 

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 1925. 
Call toll free 800-645·9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
800-448·7914 
315-337-2622 } NY 
315-337-0203 Res. 
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. 

COMMUNICATIONS WORLD, INC. 
4788 STATE ROAD 
CLEVELAND, OH 44109 
216-398-6363 
Repairs on all HF Gear 
regardless of age. 

Pennsylvania 

ARTCO ELECTRONICS 
302 WYOMING AVENUE 
KINGSTON, PA 18704 
717 ·288-8585 
The largest variety of semiconduc
t ors 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 should be 
here too! Contact 
HORIZONS today . 
for complete details. 

~~~~ 800-258-5353 
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ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
arren ORISKANY NEW YORK 13424 Bob 

K21XN ' WA2MSH 
Call Toll Free: 1-800-448-7914 New York Slate Residents Call: 315-337-2622 or 315-337-0203 

n-1e[;)U@~1GN.AL 
UNADILLA 
"WZAU"Baluns 
DEMANDED BY 

PROFESSION H S 
WORLD · WIOl 

OHR 12 IE US 

• ne Oricinal l ightninc Arrest 
• 650~ St rength 
• Sl1inltss Ha rdw1rt 
•Soled 
•CU ARANTEE O 

FULL- POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER -
• BALUNS ·TRAP S· IN SULATORS 
• OUAO PART S· ANHNNA KIT S 
• BOOM/ MAST MOUNTS· WIRE 
• CABLE· CONNECTORS 

WRITE FOR FULL CATA LOC 
( Enc loS! l OC Slunps) 

rr/]F"':,0.~;v• UNADILLA/REVCO DIVISION (Dtpt. .ff~RH1 
J CouPuu •NC 

'1<11) KINHf S T'l((f (ASf S 'AACU S f NI 'fl ~OA" 1.)(IV 

- --:. DEALERS WANTED- OVER 300 WORLD· WIDE 

~ 
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A nytime you 
have a quest ion 
about your Ham 
Rad i o HOR I 
ZONS subscri p
t ion, p lease in
c l ude a mai li ng 
labe l to i nsu re 
prompt se rvice 
on your inquiry. 

CHANGE 
OF ADDRESS 

AFF IX 

LABEL 

HER E 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Moving? Please 
let us know 4-6 
weeks before
hand. Or, if any

I I 
I -\ I 
L_/ --l 

t hing is wrong with your current mail
ing label, please carefully print the 
updated information below and affix 
your present label above. 
PLEASE HELP US TO SERVE YOU BETTER 

1.J!~RADIO 
llORIZONS 

Subscription Processing Center 
P.O. Box 711 
Whitlnsville, MA 01588 

Call,~----

Name~----------

Address __________ _ 

City _____ ___ ___ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

State Zip I 
L---- --------

More detai ls? Ad Check page 78. 



RATES Regular classified is available 
at 50¢ per word. Display c lassified (1 inch 
deep x 21/• inches wide) is $65, or at the 12x 
rate is $50. All Ad Scan payable in advance. 
No cash discounts or agency commis
sions allowed. 

HAM FESTS Sponsored by non-profit 
organizations receive one free regular 
c lassif ied ad (subject to our ed i ting) . 
Repeat insert ions of hamfest ads pay the 
standard rate. 

COPY No special layou t or arrange
ments available. Materia l shoul d be 
typewritten o r c learly pr inted (not all 
capita ls) and must Include full name and 
address. We reserve the right to rej ec t 
unsuitable copy. HORIZONS cannot check 
each advert iser and thus cannot be held 
responsib le for claims made. Liability for 
correctness o f material lim ited to co r
rected ad in next available issue. 

DEADLINE 15th of thi rd preceding 
month. 

SEND MATERIAL TO: Ad Scan, 
Ham Radio Horizons, Greenville, N. H. 
03048. 

REPAIRS BY N2MB, NEW YORK AREA, First 
Class Commercial license, Amateur extra, in 
business 20 years - Rad io Clin ic, N2MB 
(formerlyWA2BIT) . 212·327-4952. 

QSL's - TOP QUALITY - Samples 35¢ - In
c ludes Rubber Stamp Info - Ebbert Graphics, 
Dept. 5H, Box 70, Westerville, Ohio 43081. 

OHIO: First Annual Lake County ARA Hamfest, 
April 1, 8: 00 AM to 4:00 PM. Lake Cou nty 
Armory, N.E. corner Painesville Fairgrounds, Rt. 
20, Painesville, (35 miles east o f Cleveland). All 
indoors for exhibitors and flea market, 1:00 PM 
auction. Reserved tables - full $2.00, half $1 .00. 
Admission: $2.00. Under 12 free. Talk-in on 52152 
and 147.8121. For info: LCARA, P.O. Box 868, 
Painesville, OH 44077 or call (216) 257-4486. 

NOVICES: Relax and Improve skills with eight 
important operat ing aids on heavy 11 x17" card. 
cw abbreviations, ending and a signals, punc
tuation, R-S-T, U.T.C. conversion & more. $2. 
Postpaid WD5KFN, A lbany, TX 76430. 

WANT QSLs FAST? Send $9.95 for 100 multi
colored sent return mail! ($4.00 each add itional 
hundred!) Satisfact ion guaranteed! ARC; Box 
#1171; Garland, Texas 75040. 

QSLs with c lass! Unbeatable quality, reason
able price. Samples: 50¢ refundable. QSLs Un
limited, 1472 SW 13th St reet, Boca Raton, FL 
33432. 

NAMETAGS - 11/2 • x 21/2 " - One line $2.50. 
Each additional l ine $0.50. 12 colors. Tag-it Co., 
Box 2062, Indianapolis, IN 46206. 

RADIO EXPO '79 September 15 and 16, 1979, 
Lake County Fairgrounds, Routes 120 and 45, 
Grays Lake, Illinois. Manu facturer's displays, 
flea market , seminars, lad les programs. Ad· 
vance tickets $2.00. Write EXPO, P.O. Box 305, 
Maywood, IL 60153. Exhibitors inqui ries : EXPO 
Hotline (312) 345-2525. 

MOBILE IGNITION SHIELDING provides more 
range with no noise. Bonding strap sale less 
than 50¢ each. Literature. Estes Engineering, 
930 Marine Drive, Po rt Angeles, Wash. 98362. 

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. 

SST ANTENNA TUNERS - your best buy. SST 
Electronics, Box 1, Lawndale, CA 90260. 

QSL CARDS 500/$10. 400 illustrations, sample. 
Bowman Printing, Dept. HRH, 743 Harvard, St. 
Louis, MO 63130. 

CODE PRACTICE OSCILLATORS, hand keys, 
electroni cs keyers, ot her products. Free 
catalog. Globalman (W6PHA) Products, Box 388-
HO, El Toro, CA 92630. 714·533·4400. 

HW-2036/HW-2036A OWNERS - Add plus and 
minus 1-MHz spli ts. No crystals. Wired and 
tested PC board easily installs In minutes. Only 
5 wires to connect. Complete, ready to instal l. 
Only $13.50 ppd. Wallace Enterprises (K20RY), 
83-1598th Street, Woodhaven, N. Y. 11421. 

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 
ou r personal and f riendly Hoosier service. 
HOOSIER ELECTRONICS, P.O. Box 2001, Terre 
Haute, Indiana 47802. (812) 238-1456. 

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 than half the time! Available 
in cassettes @ $10.95 and LP records at 
$9.95 - you get over two hours of in
struction! 

EPSILON RECORDS 
P.O. Box 626, San Jacinto, CA 92383 

NEW CONCEPT - Novice Instruct ional pack
age, theory tape & study material. Complete 
license study package, $17.95. General study 
package, $19.95. MARI, 1320 Canary Drive, West 
Columbia, SC 29169. 

RADIO EXPO '79 September 15 and 16, 1979, 
Lake County Fairgrounds, Rou tes 120 and 45, 
Grays Lake, Il l inois. Manufacturer's displays, 
flea market , semi nars, ladles programs. Ad
vance tickets $2.00. Write EXPO, P.O. Box 305, 
Maywood, IL 60153. Exhibi tors inquiries: EXPO 
Hotline (31 2) 345-2525. 

PENNSYLVANIA: Annual Reading Radio Club 
Hamfest, Hamburg Field House, Hamburg, PA, 
Sunday, May 27, 1979 starting at 9 AM. Door 
prizes, food, tailgate sales, dealer space avail· 
able. Rain or shine. Talk-in on 31191 and 146.52. 
For more info, wri te The Reading Radio Club, 
Hamfest Committee, P.O. Box 124, Read ing, PA 
19603. 

UPGRADE NOW - to Ham Radio Magazine, the 
tech nical journal for all rad io amateurs t hat 
brings you the latesl Ideas, const ruct ion proj· 
ects, new circuits, and state-of·the-art advances 
in electronic communicat ion. You can' t afford to 
miss i t at only $15 per year. Ham Radio, Green· 
vi lle, New Hampshire 03048. 

CUSTOM EMBROIDERED EMBLEMS - Your 
design, low minimum. Informational booklet. 
Emblems, Dept 65, Littleton, New Hampshire 
03561. 

ELECT RONI C BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, industrial, 
educational. Amazing values! Fascinat ing items 
unavai lable in stores or catalogs anywhere. 
Unusual FREE catalog. ETC0-059, Box 762, 
Plattsburgh , N.Y. 12901. 

MISSISSIPPI: The Old Natchez ARC Hamfest 
wi ll be held on Sunday, Apri l 1, 1979 at the Nat· 
chez Convent ion Center. Ind oors, alr·condi
tioned. Free admission and swap tables. Talk·in 
frequency 146.31 -146.91 and 146.52. For info: 
ONAAC, 1226 Magnolia Ave., Natchez, MS 
39120. 

PENNSY LVAN IA: 15th Annual Penn Central 
Ham fest Sunday, Apri l 29, 1979, 11 :00 AM to 5:00 
PM at the Woodward Township Fire Hall. Talk·in 
on 13/73 and 52. For info wri te K3QDA, Richard 
Sheasley, R.D. #1, Box 454, Linden, PA 17744, or 
call W3RON, George, (717) 323-1353. 

COMPUTER GENERATED CODE TAPES 
New FCC type code test format with over 25 different 
Ham OSO's on each cassette ! General/Advanced -
15 ·wPM. 80 minutes of actual copy. Extra Class -
22.5 WPM, 80 minutes of actual copy. $5.95 post
paid or both tapes $9.95 postpaid . Free printout of 
copy included to check your copy. Write COMPU· 
CODE. 11 3 Starlite Dr. , Plano. TX 75074. 
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eliability 

-xperience 

FT·202R 
HAND-HELD 
TRANSCEIVER 

• 6-channels (3 supplied) 
• 1-watt 
• $-meter & Battery Indicator 
• Tone burst included 
• Flexible antenna 

only $199 ... 

Den Tron GLA-1000 
LINEAR AMP 

Uses 4 

1000W. CW 
1200W. PEP 

6LQ6s IN STOCK NOW: $379" 

~-~· , ALLIANCE 'r .··"' i 

~l ~, ,. HD· 73 Antenna 

. -~, Rotor $109.115 
~ 1 PREPAID FREIGHT 

! . l'~ ~j""'"'"'"'' 
.. --=-

~~~ 
IN STOCK 

DATONG MODEL Fl-1 
FREQUENCY·AGILE AUDIO FILTER 

IMMEDIATE DELIVERY $179." 
PRE·PAID 

COMING SOON: 
NEWDATONG 

Automatic Speech Processor. 

Pl11Bse Include your arflB code and tele· 
phone number with any corrflSpondence. 

aRSE 
wHAM 
SHACK 

1207 W. 14 MILE 
CLAWSON, MICHIGAN 48017 

313·435-5660 

74 m March 1979 

DX 
FORECASTER 

The month of March could well 
produce the best DX conditions 
since the peak of cycle 20, 
nearly 11 years ago! Maximum 
usable frequencies will often 
extend into the six-meter band, 
so be sure to have those 
beams ready. In addition to the 
high sunspot activity associ
ated with the rapidly approach
ing peak of cyc le 21, March 
also brings the Spring Equinox 
- a period when days and 
nights of equal length facili
tate trans-equatorial propaga
tion. If you don't work a 
logbook full of DX this month, 
it's your fault! 

Last-minute Observations 

For the sky observers, there 
will be a partial eclipse of the 
moon on the night of March 
13th. The beginning part will be 
visible from the Western 
Pacific Ocean, Australia, Asia, 
the Indian Ocean, Africa, 
Europe, part of Antarctica, the 
eastern Atlantic Ocean and the 
Arctic. The end of the eclipse 
can be seen in western Asia, 
the Indian Ocean, Africa, 
Europe, the Atlantic Ocean, 
eastern South America, north
eastern North America, Green
land and part of Antarctica. 
Full moon occurs at the same 
time, while perigee occurs on 
March 26th. 

Expect minor geomagnetic 
field upsets during the first 
week of the month, some addi
tional disturbances during the 
second week, and the like Ii
hood of a major ionospheric 
upset sometime between the 
19th and 23rd. During the times 
of the predicted disturbances, 
listen to WWV propagation 
forecasts and geomagnetic 
reports at eighteen minutes 
after each hour on 2.5, 5, 10, or 
15 MHz so that you will be able 

to plan your DXing activities 
accordingly. For example, 
minor geomagnetic field 
upsets tend to be short-lived, 
producing polar-path distur· 
bances and tending to wipe out 
east-west DX paths, but some
t imes enhancing north-south 
paths across the equator. Major 
upsets with both ionospheric 
and geomagnetic fie ld effects 
often produce very poor 
conditions, even communica
tions blackouts. It is unlikely 
that March will produce 
anything quite that severe, 
however. Conditions toward 
the end of the month are 
expected to be good with no 
particular disturbances 
foreseen. 

Band-by-band Conditions 

Look for openings on bands 
from one-sixty through six 
meters! Increasing static noise 
levels will tend to make the DX 
a bit difficult to hear on one
sixty and eighty - and some· 
times on forty as wel l - when 
thunderstorms are active in the 
southern parts of the U.S. At 
other times, use the charts to 
plan your listening, and expect 
excellent conditions. 

Here's a tip: Look on the 
bands indicated at the times 
shown, with your beam pointed 
in the favored direction. How
ever, you should also t ry the 
next higher frequency band, 
particularly when marked with 
an asterisk (*). Because the 
chart is keyed to the highest 
band usable, forty and eighty 
meter openings are shown only 
when one of the higher bands 
is not listed. You can find DX 
on forty and eighty at other 
times, too, usually after local 
hours of darkness and in early 
morning hours. 

HRH 
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It's Thomas Communications For Top Quality Equipment and Service 

• Call Toll-Free 1-800-243-7765 
• Retail Price Catalog 

• Monthly Used Equipment List 

YAESU FT-901 

KENWOOD TS·820S YAESU Ff.227R 

.. ' ·· - ( .. 

Iii ~.-:-_-;11 -- . . . 
.. . 

. ~ / \ : l 

.. . ~-J 

KENWOOD TS· 700SP KOK 2015R 

OVER 50 BRANDS 
IN STOCK 

• KENWOOD • SWAN • KOK • DENTRON • 
• MOSLEY • WILSON • YAESU • DRAKE • 
• LARSEN • BENCHER • KLM • BEARCAT • 
• B & W • DATONG • !COM • PANASONIC • 
• ARRL PUBLICATIONS • ALLIANCE• BIRD • 
• CUSHCRAFT • TRAC • MICROLOG • CDE • 
• HAM KEY•MFJ• DAYBURN INSULATORS • 
• OSI • SAXTON • TEN TEC • REGENCY • 
• HUSTLER • AST ATIC • PIPO • AM COMM • 
• AMECO • CALL BOOK • FINCO • TEMPO • 

- . - ·~~ 
m&! --- -

' . ?. . ·-• • • • • • ('.. 

!COM JC.701 DRAKE TR·7 

. -' ~ -1:-t ' ., • ~. o· : .. ~~ i, 

. "'''r::.. ~ --.,..._. ~-;. . ~ .. --
· · · · -

---- ·--- -- - ...... . 

0 mE;I 0 01 
CJ._..~00 - ----- - ----

TENTEC 544 

DENTRON MLA-2500B WILSON MARK JV 

* NEW AND USED EQUIPMENT 
"Get on our used equipment mailing list" 

*TRADES WELCOME 
"The best allowances anywhere" 
"We buy good used SSB gear" 

* FREE CATALOG 
"Prices of all major manufacturers" 

* SAME DAY U.P.S. SHIPPING 
"Just a phone call away" 

* COMPLETE RADIO SERVICE SHOP 
• Fast Efficient Service • We Repair All 
Brands • All Work Guaranteed • Amateur 
Extra / First Class Licenses • Send Us Your 
Defective Equipment U.P .S. Collect • Free 
Shipping Both Ways If Work Is Done • Most 
Repairs Done & Shipped Within 7 Days 

*OUR FINE REPUTATION SPEAKS FOR ITSELF * "YOU SHIP IT- WE FIX IT" 

Call or write for 
your super quote today! 

OPEN MON.-FRI. 10-6 • THURS. 10·8 P.M. • SAT. 10-4 

Connecticut Residents Call: 
203-667-0811 

95 Kitts Lane 
Newington, Conn. 06111 
"Near ARRL Headquarters" 

EASY DIRECTIO NS : Rt. 15 South - 2 blocks past McDona ld's (Berlin Turnpike) 

More details? Ad Check page 78. 

• = 
tn 
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ADGHECK 
. . . for literature, in a hurry - we'll 
rush your name to the companies 
whose names you check. 

Place your check mark in the space between 
name and number. Example: HRH L 150. 

ALDA _ 625 Long's _ 468 

Amateur Radio MFJ_082 
Rochester _ 752 Madison· 

Antenna Microwave Filter • Spec._010 

Atlas _ 198 Oak Hill 
Acad. A. R. S. • 

Atronics _ 382 
Palomar Eng. • 

Bencher _ 629 Pathcom _ 705 
Bird_018 

RSE Ham 
Cohoon _ 559 Shack_607 
Colorado Callbook _ 100 

Silver_630 
Constructor _ 586 

Comm. Radio Shack_ 165 Center _ 534 

Cushcraft • Radio World • 

DSl _ 656 Rush _ 667 

DenTron _ 259 S-F A. R. S. _ 640 

E.T.O. • Stoner_758 

Gem Quad• Swan _ 111 

Hal· Telrex _ 377 

Ham Center_ 491 Ten-Tee· 

H.R.B._150 Thomas 
Horizons _ 150 Comm._730 

Hamtronics, Tri·Ex _ 116 

NY _ 246 Universal 

Heath _ 060 Mfg._684 

Henry _ 062 Vega _747 

Hy-Gain _ 064 Webster 
Assoc. _423 

lcom _ 065 Webster 
Int. Crystal _ 066 Radio _ 255 

Kantronics • Western • 

Kenwood · Wilson _123 

•Please contact this advertiser directly. 

Limit 15 inquiries per request. 

MARCH 1979 
Please use before April 30, 1979 

Tear off and mail to 
HAM RADIO HORIZONS - "Ad Check" 
Greenville, N. H. 03048 

NAME - - ----------

CAL..._ _____ _ _ 

STREET ------ - ----

CITY _ _ _ _ _ ______ _ 

STATE _ ____ ZIP ____ _ 

78 m March 1979 

MADISON 
SUPER BOWL BUYS 

WRITE IN 
YOUR 
BEST QUOTE 
FROM THE 
" 800 GANG. " 

NOW, LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW, CUT OUT 
THIS AD, AND SEND IT TO 
US WITH YOUR NAME, AD
DRESS AND TELEPHONE 
NUMBER. WE WILL WRITE D 
OR CALL D (CHECK ONE) 
YOU BACK AS SOON AS POS
SIBLE WITH THE MADISON 
QUOTE. 

(HINT : DON 'T GO BELOW 
OUR COST). 

WE HAVE AN IN -DEPTH 
STOCK AND LARGE INVEN
TORY OF MAJOR LINES AND 
ACCESSORIES. 

------------
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------------TERMS : ALL PRICES FOB HOUSTON . PRICES 
SUBJECT TO CHANGE WITHOUT NOTICE. ALL 
ITEMS GUARANTEED. SOME ITEMS SUBJECT TO 
PRIOR SALE. SEND LETTERHEAD FOR AMATEUR 
DEALER'S PRICE LIST. TEXAS RESIDENTS ADD 
6% TAX. PLEASE ADD POSTAGE ESTIMATE. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508-0 McKINNEY HOUSTON, TEXAS 77002 
713/658-0268 NITES 713/497-5683 
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Madison Electronic Supply 66, 78 

Microwave Filter, Inc. 72 
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Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Radio Austria 
Karin Ueber 
Posltach24~ 
0-7850 Loerriloch 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
8-9218Genl 
Belgium 

Ham Radio Canada 
Box 114. Goderich 
Ontario. Canada N7A 3Y5 

Ham Radio Europe 
Box 4A.4 
s .194 04 Upplands vasby 
Sweoen 

Ham Radio France 
Christiane Michel 
F-89117 P;Jtly 
France 

Ham AadiO Germany 
KarinUeber 
Posllach 245' 
D· 7850 Loerrach 
W est Germany 

Ham Radio Holland 
MAL Ect ronics 
Postbus 88 
NL·220C Cell ! 
Holland 

Ham Raa io l!aly 
STE. Via Man iago 15 
1.201 34 ~Mano 
ll• IY 

Ham Radio Sw112er1and 
Kaun Ueber 
Posllach 2454 
0-7850 Loerrach 
West Germany 

Ham Radio UK 
P.O Box 63, Hanow 
Midd lese x HAJ 6HS. 
England 

Holland Radio 
143Greenway 
Greensidf:, Johannesburg 
Republic ol South Africa 
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Fifty years ago in 
1928, Henry Ra
dio first offered to 
help amateur ra

~IEl[2~11~CIE 
Eventhenwehad 
an expert service 
department to 
assure that each 

piece of equipment operated the way it dio operators solve their communications 
problems. Today Amateurs, not only 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 our fiftieth anniversary of service to 
Amateur Radio . We believe it says some
thing important about Henry Radio and 
about the pioneering contributions we have 
made to our industry. 
From the begining, 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 
sales of Amateur equipment . We were 
among the first to trade for used equipment. 

~, ~Tiii . ... . "'9* 

should . We pioneered " satisfaction guaran
teed " and the ten day free trial policy. Then 
as now we recognized our obligation 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 ourselves, " Is 
this the way I would want to be served if I 
were a customer of Henry Radio?'' 
Looking back, 50 years seems 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 all over the 
world share the unique communication 
thrills that only amateur radio can provide. 

May we help you? 

.. ~~~~ !)~ f\~ 
/Jti,,,,u ~. ~ VI~ ~E rf W0ARA "' tJ.. UA ·-·-
//1 ·- r. ws\/w• W6WNE ~ S~ w~6r?-

MUM6Ell: l&OO\ 4Z\-lifi3\ ~sVE'< \) 
ii'tw 'TOLL fll~~!~i~~1oroi~ect oo ou1 iegu\ar oumbe1S. 
f or all states \ease call co 
Calit resideots P 40 W. Olympic Blvd., Los Angeles , Calif. 90064 213/477-6701 

931 N. Euclid, Anaheim , Calif. 92801 714/772-9200 
Butler, Missouri 64730 8161679-3127 HIDf!RllO 

More details? Ad Check page 78. March 1979 Im) 79 



IC-280 
Transceiver 
Special Introductory Offer 

usr$ss1 - 1379N 

VAESU 

.. 
f your 

YAESUFT227R Dial or 
1 2 Meter FM $385 discount. 

YAESU FT-901DM 
160 thru 10M $1459. 

Dial for your discount! 

I •• /'• - e • ·· · r:-l· __ ·:·: @ \ . . 
~- - - : . 2_ • .• . • 

• 
YAESU HF SSB 

FT·101E. 160 thru 10M $799. 
Dial for your discount! 

Super Signal 

- ...... '-.. ' "- ~-~ ·---., _-... 
~ -

- ;.,, -~ ... ~ - ... - . 
,.., \;.;.! ,. . 'f• . 
... - - ~- .. ~ - -- -

KENWOOD Transceiver TS·520S 

150 thru 10M ..,i.LA9N° 
List $799. .,. err ICOM IC 701$, 160thru 10M 

ust $1849 - 1/1-?BN 

Call or write for your monthly SUPER DISCOUNT BULLETIN! 

lce>lmfd3• 
.'Ji;t~~"*'"' 

DRAK E TR-7 / DR 7 $1295. 
p5.7 $195. 

Dial for your discount! 

KENWOOD Transceiver 
TS·820S 160 thru lOM 
List $1249. gf 

1/074---
KENWOOD R-820 fn'J9 _ 
List $1099. JS.. 

-~ 

·- . -• . -· ·:· -'"="' . :: . __ . 
YAESU Receiver • 

FRG·7 Broadcast to 30 Mhz $370. 
Dial for your discount! 

CQl lICOMI 

ICOM Transceiver 2M FM SSB 
IC 211 List $991 _, 

RX R4C $699 160 thru 10M 1779~ 
T I T Dial for your discount/ ROTORS ota ower 
lines available. Ham 111 
Call for info. 

Savings/ 
ROTORS ¢OADS' 
CD44 $154.95 . SALE t'vT;;c 
Ham X $349.95 · SALE J9!Ji!:' ~~~ 

KENWOOD 2M FM $ 4!J5 
TR -7600 List $375. 'j) -

l-~ --

; •• · . ..-. i!"''-
..._______:. ../ _,,/ 

"':' ~ -=- -: - -= _;;-
- A ---- / 

KENWOOD S' 
TL-922 List $1199. f/0)..1--

KENWOOD F M/SSB S/ ro!J.5' 
TS·700SP List $759. '()JJ,_ 

KENWOOD2M FM !'104~f 
TR-7400A List $449 . ..JOI 

Computer
Controller for 
701, 21 1, 245 

SSB 
List $220 

117'1-~ 



Kenwoods TS-8205 has everything the 
Amateur Operator could want in a quality rig. 

Time proven over thousands of hours of operating time, 

the Kenwood TS-820S has become the preferred rig for 

those individuals interested in high reliability. And, the 

TS-820S has every feature any Amateur could want for 

operating enjoyment, on any band, from 160 through all of 

10 meters . . . plus an RF speech processor in the transmitter, 

IF shift and sharp filters in the receiver. All combine to give 

optimum performance under all conditions. 

You can always tell who's running a TS-820S. Its superb quality 

stands out from all the other rigs on the band ... and when the 

QRM gets heavy the TS·820S's adjustable RF speech processor, 

utilizing a 455-kHz circuit to provide quick-time-constant com· 

pression, will get the message through. RF negative feedback 

is applied from the final 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 bette r than 0.25 µ V 

for 10 dB S/N. 

The TS-820S from Kenwood! See it today at your nearest 

Authorized Kenwood Dealer. 

~~,S!\l~t!O· 
TRIO-KENWOOD COMMUNICATIONS INC. 
1111 W EST WALN UT / COMPTON. CA 90220 
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The SB-201 uses a pair of 572BJT-160-L tubes 
a full 1200 watts PEP input on phone and l kW 
CW. It has a multi-function front panel meter 
SWR, grid cunent, plate cunent, relative po 
and plate voltage, and easy to operate contml& 
The SB-201 is mail order priced at just SCa.95. 
Both kits feature open chassis layout for easy 
assembly, rugged metal cabinets for long life 
and year after year dependability. So pick the 
power and the features you're looking for. Either 
one will be a hard-working, top performing unit 
and a fine addition to your station. Read 
about them in the new FREE Heathkit 
Send for your copy todayl 
Heathkit Amateur Radio 
displapl(1 ~ 

There's More far the Ham at Heath! 
For a FREE Heathkit Catalog, mail postcard found e lsewhere in this magazine, or write: 

Heath Company. Dept. 348-510, Benton Harbor, Michigan 49022. 
AM-386 

SB-221 SPECIFICATIONS SB-201 SPECIFICATIONS 
BCIDd coYerage: 80, 40, 20 1k IS me ters. DriYlng power: 100 W. Max. power BCIDd COYerage: 80, 40, 20 lk IS meters. Maximum pow• baputi 1200 watts 
Input: SSB. 2000 W. PEP: CW. 1000 W. : RTTY. 1000 W. Duty cycle : SSB. P.E.P. SSB. 1000 watts CW. DrlYlllg pows Nq1llNcl. 100 watta. Duty eyde: 
Continuous voice modulation. CW. Continuous (maximum key-down 10 SSB. continuous voice moclulatioo: CW. 50% (by clown lime not toe:a:eeci S 
mbaut•l. RTTY. 50% (maxlmwn transmit time 10 mbautH). Third order mill). Thlrd order cllstartlon: - 30 db or better at 1000 watts P.E.P. Outpat 
dllttoltloD: - 30dB or better. illpllt lmpeckmm: 52 ohm unbalanced. Outpat lmpd rrc:e: 50 to 75 obm unbalanced; Ymiable pl-output ~t. SWR not 
Impedance: 50 ohm Wlbalcmced; SWR 2:1 or i.... Fn111t paul -trob: to nceed 2:1. &aput Imped-52 ohm unbalaDcec:I: broad-band pnttuned 
Tllne, Load. Band. Sensltl•ity Meter Switch, Power, CWl'nme - SSB. Input clmait J9qUilM DO tuning . ..... fancllcla8: 0-100 DICl grid cunent. 0-
Plate meter, Multi-meter (Grid mA, RelatlYe Power and Hlgh Voltage) 1000 ma Dlatecummt, 0-lOOONIGtiYe power.1:1 to3:1 SWR. 1500 to 3000volts 
Rem panel: Line cord. cln:ult lnakera (two 10 A). AntenDa Relay (phono). high voltage, Frat pcmel -1n1111 Load; 'llme: Band; RelatlYe Power 
ALC (pbonol. RF lDput (80439). Ground post. RF Output (80439). 1Wlees Ssmlti'flty: ._ Sw1tc1i. ~ ~· aad Poww SwHcb. 
'l'tro Elmac 3.scJIE. Poww ~ 120 VAC, Slt'IO Ha at 20 amp. max. OD/off. ..._ ciamplemmtJ 1Wo 572Bl'l'·l80-L (ID pmallel). Poww ftllpllr9-
240 YAC. Slt'IO lfz at l0 _p. _ . _..l209altaACP-s--(;mcm.),Hho1taJ1Ce a-.--(;mcm.>-

"'-are..UoldwE0.1....._..._.,,~-. ...... _..,,,111ca11w ....... 1o ....... w1t1aaat..uee. 


