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New OMNI/SERIES B 
Filters The Crowd 

The new OMNI/SERIES B makes today's bands 
seem less crowded. By offering a new i-f selection 
that provides up to 16 poles offiltering for s uperior 
selectivity. And a new Notch Filter to remove 
QRM. No other amateur transceiver we know of 
out-performs it. 

NEW 1-F RESPONSE SELECTION. OMNI comes 
equipped with an excellent 8-pole 2.4 kHz crystal 
ladder i-f niter which is highly satisfactory in normal 
conditions. But when the going ge ts rough. the new 
OMNI/SERIES B. with optional fi lters installed. pro
vides two additional special purpose i-f responses. 

The 1.8 kHz crystal ladder filter transforms an 
unreadable SSB signal in heavy QRM into one that 
gets the message through. The 0.5 kHz 8-pole niter 
provides extremely steep and deep skirts to the CW 
passband window which effectively blocks o ut even 
the very strong adjacent signals. 

Both of these filters can be front-panel switched in 
series with the standard filter to provide up to 16 poles 
of fi ltering for near-ultimate selectivity. !n addition. the 
standard CW active audio filters have three 
bandwidths (450. 300. and 150 Hz) to give even 
further attenuatio n to adjacen t signals. In effect. 
OMNI /SERIES B has six selectivity curves- three for 
SSB and three for CW. That's true state-of- the-art 
selectivity. 

NEW NOTCH FILTER. A variable frequency notch 
filter in OMNI/SERIES B is placed inside: the AGC 
loop to eliminate interfering carriers and CW signals 
without affecting received signals. Attenuation is more 
than 8 "S" units (over 50 db) for any frequency 
between 0.2 kHz and 3.5 kHz. 

OMNI/SERIES B RETAINS ALL THE 
FEATURES THAT MADE IT FAMOUS. 
All solid-state; 160-10 meters plus convertible 10 
MHz and AUX band positions; Broadband design for 
band changing without tuneup , without danger; 
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Choice of readouts - OMNI-A for analog dial or 
OMNl-D for digital dial; Built-in VOX and PTT 
facili ties: Selectable Break-in , instant or delayed 
receiver muting: Dual-Range Receiver Offset Tun
ing, :!:5 k Hz o r :!:0.5 kHz; Wide Overload 
Capabilities, dynamic range typically exceeds 90 dB 
and a PIN diode switched 18 dB attenuator is also 
included: Phone Patch Interface Jacks; Adjustable 
ALC; Adjustable Sidetone; Exceptional Sensitivity; 
200 Watts input to final with full warranty on final 
transistors for first year, pro-rata for 5 years; 100% 
Duty Cycle for RTTY, SSTV or sustained hard usage; 
12 VDC Circuitry for mobile use, external supplies 
for 117 / 220 VAC operation; Front Panel Micro
phone and Key Jacks; Built-in 25 kHz Calibrator in 
analog dial model; Zero-Beat Switch ; "S"/SWR 
Meter; Dual Speakers; Plug-In Circuit Boards; 
Funct ional Styling, black textured vinyl over 
aluminum "clamshell" case, complementary nonre
flective warm dark metal front panel: Complete 
Shielding; Easier-to-use size: 5:Y.."h x 14'!."w x 
14"d: Full Options: Model 645 Keyer $85; Model 
243 Remote VFO $139; Model 252MO matching AC 
power supply $ 139; Model 248 Noise Blanker $49; 
Model 2 17 500 Hz 8-pole Crystal Ladder CW Filter 
$55: Model 218 1.8 kHz 8-pole Crystal Ladder SSB 
Filter $55: 

OMNI owners note: Your OMNI can be converted to 
a SERIES B model at the factory for just $50 (plus $5 
for packing and shipping). The notch niter replaces 
your present squelch control and provision is made 
for the two additional optio nal niters; a partial panel 
with new nomenclature is provided. Contact us for 
details. 

Mo del 545 S eries B OMNI-A $949 
Model 546 Series B OMNl-D $1119 

Experience the uncrowded world of O MNI/ 
SERIES B. See your TEN-TEC dealer or write for full 
d etails. 
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HORIZONS 
Deck-Chair Mobile 
A cruise on an ocean liner can 
cover a lot of the globe, and if 
you take Amateur Radio with 
you you'll get a chance to try 
some interesting propagation 
paths. To make the game more 
exciting, try predicting where 
and when the best DX openings 
will be. Author W0YBF made the 
cruise, worked the stations, and 
then looked at the prediction 
charts - and found that hind
sight is always 20/20. But he en
joyed every bit of it, and you'll 
like the story, which begins on 
page 12. 

Hampden County Radio 
Association 
Here's another in the Horizons 
series of looks at radio clubs 
across the land . Hampden 
County is in the Pioneer Valley 
of western Massachusetts, 
where much industry got its 
start in the days of water power 
and growing mechanization. 
Many famous Radio Amateurs of 
the past were within reach of 
this area - and the club has a 
member who met some of them, 
and who remembers using a 
spark-gap transmitter. It's a re
freshing tale of combining old· 
timers ' knowledge with neo
phytes' eagerness to maintain a 
club that doesn' t sit still. 
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TVI Complaints 
There are a multitude of ways in 
which an Amateur station can in
terfere with TV sets or other en
tertainment devices, and it 
could be more than an individual 
can cope with in searching for a 
cure. The answer is to get help 
- the right kind of help, as ex
plained by a couple of Amateurs 
who have been through the sit
uation and lived to tell about it. 

The Handy Dip-Meter 
Second only to a volt-ohm-milli
ammeter, the dip meter is the 
most useful instrument in your 
radio shack or on your work
bench. It'll probe the mysteries 
of frequency, check the value of 
some components, serve as a 
signal source, help tune your an
tenna, and even work as an inter
communications device in a 
pinch. The dipper is a simple 
gadget, really, and W1SL tells 
what they are and how they do 
their thing, starting on page 34. 

Public Relations And 
Your Club 
Tired of explaining to the casual 
acquaintance that the rig in your 
car is two-meter fm, not CB, and 
that you really are not limited to 
40 channels and 5 watts with 
that impressive pile of equip
ment in your den? Take the di
rect approach - put the story of 
Amateur Radio before the public 
in every way you can. There are 
hundreds of publications and 
radio/TV stations who'll spread 
the word if you'll just take the 
initiative. Author Colvin shows 
you how, and it's not hard at all. 

Six-Meter Activities 
Have you ever thought about 
working six meters - or do you 
rate it a no-man's land, unfit for 
serious consideration? Six is 
something of a forgotten band, 
but it does have a lot going for it 
and should come up a winner as 

the current sunspot cyc le un
fo lds. Author W8FX has the 
facts on what is probably our 
most temperamental and un
usual Amateur band. 

The Cover 
Our feature story this month is 
about a ham enjoying his hobby 
while on a cru ise ship - talking 
with friends and checking propa
gation paths from various parts 
of the journey. Another famous 
ship is in the news these days, 
the Queen Mary, permanently 
docked at Long Beach, Califor
nia. One of the prime attract ions 
for visiting hams and non-hams 
is the working Amateur station 
in the rebuilt "Wireless Room." 
A radio club, the Associated 
Radio Amateurs of Long Beach, 
is responsible for operation of 
the Queen Mary's Amateur sta
tion under the cal l W6RO. Li
censed Amateurs can request 
permission to operate the sta
tion, and may wear the Rad io 
Officer's un i form. It's a great 
way to promote Amateur Rad io 
and t he city of Long Beach (pho
tographs by Bill Wade). 

HAM RADIO HORIZONS July 
1979, Volume 3, Number 7. Pub
lished mont h ly by Communica
tions Techno logy, Inc., Greenville, 
New Hampshire 03048. Te lephone 
(603) 878-1441. Second Class Post
age paid at Greenville, New Hamp
shire and at additional mailing of
fices. ISSN 0147-8818. 

Subscription price: Domestic, one 
year, $12.00; two years, $20.00; 
three years, $27.00. Canada and 
Worldw ide, one year, $12.00; two 
years, $22.00; three years, $30.00, 
payable in United States funds. 
Subscription inquiries and 
changes of address should be 
directed to Ham Radio Horizons, 
Greenville, New Hampshire 03048. 
Please include address label from 
most recent issue if possible. 



New MFJ 3 & 1.5 KW Versa Tuners 
Run up to 3 KW or 1.5 KW PEP and match everything from 1.8 thru 

30 MHz: coax, balanced line, random wire. Built-in balun. 
3 KW VERSA TUNER IV's 
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1 .5 KW VERSA TUNER Ill' s 
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NEW MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON 

These 6 new MFJ KW Versa Tuners let you run up to 3 KW or 1.5 KW 
PEP (depending on the model) and match any feedline continuously from 
1.8 to 30 MHz: coax, balanced line or random wire. Gives maximum 
power transfer. Harmonic attenuation reduces TVI. out of band emissions. 

All metal, low profile cabinet gives RFI protection. rigid construction. 
sleek styling. Black. Rich anodized aluminum front panel. 5x14x1 4 inches. 

3 KW VERSA TUNER /V's 
UJ MFJ-984 3 KW VERSA TUNER IV 
$ EXCLUSIVE RF AMMETER 

29995 insures maximum power to antenna at 
minimum SWR. Built-in dummy load. 

This is MFJ's best 3 KW Versa Tuner IV. The MFJ-984 Deluxe 3 KW 
Versa Tuner IV gives you a combination of quality. per1ormance. and 
features that others can·t touch at this price. 

An exclusive 10 amp RF ammeter insures maximum power to antenna 
at minimum SWR. A separate meter gives SWR. forward. reflected power 
in 2 ranges (2000 and 200 watts). 

Versatile antenna switch lets you select 2 coax lines thru tuner and 1 
thru or direct. or random wire, balanced line or dummy load. 

A 200 watt 50 ohm dummy load lets you tune your exciter off air lor 
peak performance. EHicient, encapsulated 4:1 ferrite balun. 

~ MFJ-981 3 KW VERSA TUNER IV 
$ 9995 Accurate meter gives SWR, forward 

1 and reflected power in 2 ranges: 2000 
and 200 watts. 4:1 ferrite balun. 

The MFJ·981 3 KW Versa Tuner IV is one of MFJ's most popular Versa 
Tuners. An accurate meter gives you SWR, forward and reflected power 
in 2 ranges: 2000 and 200 watts. Encapsulated 4:1 ferrite balun. 

@l MFJ-982 3 -KW VERSA TUNER IV 
$19995 Antenna switch Jets you select 1 coax 

thru tuner and 2 coax thru tun er or 
direct, or random wire and balanced line. 

The MFJ-982 3 KW Versa Tuner IV gives you a versatile 7 position an
tenna switch that lets you select 1 coax thru tuner and 2 coax thru tuner 
or direct, or random wire and balanced line. Encapsulated 4:1 balun. 

H you already have a SWR/wattmeter, the MFJ-982 is for you. 

Flip down stand tilts tuner for easy viewing. 
Efficient, encapsulated 4:1 ferrite balun. 250 pl. 6000 volt capacitors. 

18 position dual inductor. 17 amp. 3000 V ceramic rotary switch (3 KW 
version). 12 position inductor. ceramic rotary switch (1.5 KW version). 
2% meters. S0-239 coax connectors. ceramic feedthru for random wire 
and balanced line. One year limited warranty. Made in U.S.A. 

~ MFJ-980 3 KW VERSA TUNER IV $16995 Heavy duty encapsulated 4:1 ferrite 
balun for balanced lines. 

The MFJ-980 is MFJ's lowest priced 3 KW Versa Tuner IV but has the 
same matching capabi lities as the other 3 KW Versa Tuner IV's. 

Features an efficient, encapsulated 4:1 ferrite balun for balanced lines. 

1.5 KW VERSA TUNER Ill's 

@J MFJ-962 1.5 KW VERSA TUNER Ill 
$1699 5 SWR, dual range fo~~ard and reflec ted 

power meter, 6 pos1t1on antenna 
switch, encapsulated 4:1 ferri te balun. 

The MFJ-962 1.5 KW Versa Tuner II is an exceptional value. 
An accurate meter gives SWR, forward and reflected power in 2 ranges 

(2000 and 200 watts). -
A versatile six position antenna switch lets you select 2 coax lines thru 

tuner or direct. or random wire and balanced line. Encapsulated 4:1 balun. 
Black front panel has reverse lettering. 

~ MFJ-961 1.5 KW Versa Tuner Ill 
$ 99 6 position antenna switch lets you 

14 5 select 2 coax lin es thru tuner or direct, 
or random wire and balanced line. 

The MFJ-961 1.5 KW Versa Tuner Ill gives you a versatile six position 
antenna switch . It lets you select 2 coax lines thru tuner or direct, or 
random wire and balanced line. Encapsulated 4:1 ferrite balun. 

H you already have a SWR/wattmeter, the MFJ.961 is for you. 
Black front panel has reverse lettering. 

FOR YOUR NEAREST D~ALER OR FOR ORDERS 

CALL TOLL-FREE 800·64 7 · 1 800 
Why not visit your dealer today? Compare these 3 KW and 1.5 KW Versa Tuners to other tuners. You ' ll be convinced that its value, 
quality and features make It a truly outsta nding value. II no dealer Is available, order direct from MFJ and try it. II not delighted, 
return it within 30 days for a prompt refund (less shipping). Charge VISA, MC. Or mail check, money order plus $10 shipping/handling. 

For technical 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 / Vis.\ I !llJ 
MFJ ENTERPRISES, INC. :·,~5,:~~P~9:TATE, MISSIS= 39762 

More details? Ad Check page 78. 9 9 rr."TI 3 Au gust 1 7 ~ 



Punch through the pile-ups with an ATB-34. 
The only three band beam to give you real 
full size performance. Check ATB-34 element 
lengths. check the trap design and construc
tion. Check the spacing and the specially 
developed balun. All of these features add 
up to the no compromise performance that 
you expect from Cushcraft. 

SPECIFICATIONS 
Goin 7 5dBd 

24dB 
62° 

50ohm ATV-3 

Cushcraft vertical antennas are designed to 
meet the exacting demands of your amateur 
radio station. They give top performance in 
easy to use packages. They ca n be insta lled 
at ground level or roof top. 
Durability is guaranteed with double wall 
seamless a luminum base sections and fiber
glass high Q trap s. If you are interested in 
local contacts or long path DX communica
tions. a Cushcraft vertical antenna is your 
best choice. 

ATV-4 ATV·S 

FIB Ratio Avg 
3d8 Beam Width 
Nominal 
Impedance 
Powe r Handling 
Boom Length 
Longe st Element 
Turning Radius 
Wind Area 
Weight 

2000 Watts PEP 
18' 
32 '8" 

10·15-20 Meiers 
Height 13 .8 ' (4 .2rnlrs ) 

10·15·20·40 Meiers 
Height 19 4 ' [5.9mtrs ) 

10-15·20·40·80 Mete rs 
Height 24.4 · (7 4mtrs.) 

Moxomum Most 0 D 

UPS SHIPPABLE 

18'9" 
5.4 Fl 2 
42 lbs 
2 5 · 

All MODELS 
Power Handling 2000 Watts. Nominal Impedance 50 ohms. Maximum 
Masi Size 2 • 0 D Terminolton accep ts Pl.·259 

GDc• ••"r!9.,I 
THE ANTENNA COMPANY 

IN STOCK WITH DEALERS WORLDWIDE P.O . BOX 4680 •MANCHESTER. NH 03108 
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In the course of operating on the high-frequency amateur bands, you have probably formed your own 
idea of what it would be like to operate from a foreign country. You don't need many DX entries in 
your logbook before you begin to see some trends: power input, types of equipment that are preferred 
in various countries, and the antennas that are the most common. Have you ever wondered how those 
same DX operators visualize American radio amateurs? 

Writing in the March issue of Break-In , the official journal of The New Zealand Association of Radio 
Transmitters, Harry Bourne, ZL 101, provided some of the answers. While making contacts with more 
than 2500 amateurs in all call sign districts of the United States and Canada on 15 and 20 meters, 
Harry collected a good deal of interesting data on transmitter input power and antennas. He found, fo r 
example, that 13 per cent of the stations used less than 100 watts, 59 per cent used between 100 and 
500 watts, and 28 per cent of the operators used more than 500 watts; he also found that the average 
power input on the 14-MHz band is higher than on 21 MHz. 

In the antenna department, ZL101's survey showed that 48 per cent of the American amateurs use 
Yagi beams at heights of 30 to 80 feet , 21 per cent use verticals (either ground mounted or as elevated 
ground planes), 13 per cent run quads, often at rather low heights above ground, and 13 per cent 
depend on half-wave dipoles. The remaining 5 per cent use a variety of antenna types including Zepps, 
delta loops, vee beams, rhombics and indoor antennas. 

ZL 101's logbook reveals further interesting results; for one thing, signal reports confi rm that 
antennas have a far greater effect on signal strength than transmitter input power - and it is much 
more effective to improve the antenna than it is to increase power. This w ill come as no surprise to 
serious DXers, but it's reassuring to have it confirmed by a DX station. And the excellent propagation 
conditions we've been experiencing for the past few months have made it possible for amateurs to 
achieve good DX results with low input powers, especially if they have a good antenna system. One 
late March afternoon I hooked up with a G3 who was running 150 milliwatts input on CW; he reduced 
power to 35 mW and we easily exchanged signal reports on ssb. That's roughly 100,000 miles per watt! 
And just recently I worked 7X2BK on 28 MHz using 200 mW and a 3-element beam. 

When propagation conditions are good and the high-frequency bands are as hot as they have been 
so far this year, directional antennas are not so important for increasing signal strength as they are for 
reducing interference from directions other than that of the desired station. With a power input of 200 
watts, excellent DX results can be obtained with simple vertical or dipole antennas, or single quad or 
delta loops. If you' re unable or unwilling to install a larger or more sophisticated antenna system, you 
may not be able to crack that big DX pileup on your first call, but with good operating techniques and 
patience you'll be able to work any station in the world on CW. On phone it's more d ifficult, but only 
because the competition is tougher and the interference is horrendous! 

If you want to improve your station performance, the message is clear: spend your budget on your 
antenna system, not a linear amplifier, and remember that includes not only the antenna, but the 
ground system and the transmission line. If you're using inexpensive coaxial line, or coax that's 
several years old, you may be surprised to find that you can greatly increase your effective radiated 
power by simply installing RG-213/U or other high-quality cable. If your budget won 't allow a new 
antenna, try to increase the height of the one you already have; you may be able to double your signal 
strength by raising your antenna above nearby objects. And if your antenna is ground mounted, 
increase the number of radials; aluminum electric-fence wire is ideal and costs about a penny a foot. 
Unless you're already using a Yagi on a 100-foot tower, dollars invested in your antenna system will 
give you more bang for the buck than dollars spent in any other part of your ham station. Keep that in 
mind as you get your station ready for the coming DX season. The propagation forecasters all agree 
that band conditions this fall and winter will be better than they have been in twenty years - and 
conditions may not be as good for another twenty! 

6 ~ August1979 

Jim Fisk, W1HR 
editor-in-chief 
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Imagine All The Places You Can Tuck 
ICOM's Rem,otable IC-180.~ . <Think small.) 

· The IC-280 2 meter mobile comes as one radio 
to bemounted in the normal mariner: but, as an 
option, the diminutive front one third of the radio 
detaches and mounts by its optional bracket, 
while the main body tucks neatly away out of 
sight. Now you can mount your 2 meter radio in 
pint-sized places that seemed far too cramped 
before. .··· 

Measuring only 214"h x 7"w x 3%"d, the 
bantam-sized microprocessor control head fits 
easily into the dash, console or glove box of even 
the most compact vehicle. Or if those places are 
already taken by the rest of your "mobile shack," 
the IC-280 head squeezes into leftover nitches 
·under the dash, overhead, under the ~at or even 
on the steering column. 

But don't be misled by the petite size of this 
subdivided radio: the IC-280 is jam packed with 
the latest state of the art engineering and conveni
ence features. No scaled down technology here! 

. With the micropro.'.e;essor in the det~~h,able cc;mtrol 
head, your IC-280 can store three frequencies of 
your choice phis the dial, which allows you to 
select from four frequencies with the front panel 
switch without taking your eyes off the road. 
These frequencies are retained in the IC-280's 
memory for as lq_ng as power is applie.d to the 
radio, even whenpower is turned ,of(?t~ tpe front 

·panel switch. And, :if power is completely removed 
from the radio the ±600 KHz splits are still main
tained! 

The IC-280 works fre~uencies in excess of the 2 
meter band with ICOM s outstanding single-knob 
tuning, so you can listen around the entire band 
'Without fooling ·\0th · three tunii\'g 'krlobs. With 
_steps of 15 KC or.5 KC, the IC-280 puts rapid and 
easy frequency ·change at your single fingertip 
and instantly displays bright, easy to read LED's. 

. Available Optlona: • Touch Tone pad/microphone combination, 
c . w .. hich fits the.mlc plu.g .o. n.th .. e .ra.dio face with 

absolutely no modlfic;ati0.111 ;;·· · · 

(Fits, all !COM 4-ptn .Jtiic p;,<li\l;S) 

• 15' unassembled cabh!'ki! forlong distance 
remote mounting of the detachable 

control_head 

IC-i80 
2 meter FM, 4+ MHz 
Mobile Transceiver 

If you are a newly licensed novice, send for !COM' s catalog and discount purc:hase coupon. Mail your name, call sign and date of ll<:'lnse to. your !COM 
distributor (see the bottom of this ad). 

All ICOM radios significantly 
exceed FCC regulations 
Umltlng spurious emissions. 

Specifications subject to 
change without notice. 

IC-280 Spectfkatlona: 0 Frequency Coverage: 143. 90-148.11 MH z D Ope.rating Conditions: Temperature: - 1oac tQ 60-C (14 °F to 140"f), 
Duty Factor: continuous D Frequency Su,btllty: :t: l.5 KHr: 0 Modulation Type: FM (F3} D Antenna Impedance: 50 ohms unba111nced D Power 
Requlrement: DC 13 .. 8V ±15% (ne~ttve ground) O :Current Drain: Transmitting: 2.5A Hl (lOW), l.2A Lo (tW), R~eM_ng: 0.630A at maK au~lo 
output, 0.4W at SQL ON with no slgnal O 51ze, 58mmlh) x 156mm(w) • 228mm(d) OWetght approK. 2.2 Kg 0 PowerQufJ><'t' !OW HI, IW Lo 
0 Modulation S ystem: Phase DMax. Frequency O~lat!Qn: :t.5 KHz DSpur1ous0UtpUt: mqfe than 60.dB below ~~·QM!ctophone 
lmpedance:'600 ohms·dynamk or electretcon~erysE?r-type, such as the SM-2 D Rei:elvi'ng System: Double superhetetpir)e.O lr;itermedii!lle 
Frequency: 1st: 10.695 MH z, 2nd: 455 KHz osenst,iivl_o/.1 UV _at S +NIN at30 dB-oibetter, No!SesupptcNJon S~n:sl~ty20 dB; 0:6 UV or less 
OSelectMty: less than ±7.5 KHz a t - 6 dB, less lhan ::t:15 KHz at - 60 dB OAudio OutpUt: More than l.SW O-Aud!o-Outputfmpedance: 8 ohms 

HF/VHF/UHF AMATEUR ANO MARINE COMMUNICATION EQUIPMENT DISTRIBUTED BY 

C.r •llICOMI 
ICOM WEST, INC. 
Suite3. , - . 
13256 NorihtupW ay 
Beltevti~, ,»'.<lsh . 98005 
(206) 747:.9020 

ICOM EAST, INC. 
Suite 307 
3331 Towerwood Drive 
oa11a~i iX~_xas 75234 
(214) ~~Rr4780 



FOCUS & COMMENT 

August - the time of summer doldrums, heat waves, thunderstorms, band concerts on 
the town green, and a drop in Amateur Radio activities. Or is it? 

It is also the time of radio-club outings, flea markets, swap-sessions, and, gasoline 
suppliers willing, vacation vi sits to places that may offer incentives and gadgets to 
whip up your enthusiasm for things to do in the autumn. There's nothing like gett ing a 
viewpoint from hams in a different part of the country to stir up the urge to try new 
bands, new rigs, or to check out the questions and answers in preparation for that 
higher-grade license. And, if I know hams, they're always ready to bend your ear abou t 
their projects, ambitions, and problems. You won' t be a stranger to them for more than 
a few minutes after they know you 're a ham. Most towns and cities of any notable size 
have an electronic-device store of some sort in them - or at least within reach of an 
inexpensive phone call. Almost any TV sales and repair guy will know of a few hams 
nearby, and you can follow his lead to eventually learn if there is a club meeting or 
other ham activity during your stay in the area. Take advantage of even a few hours visi t 
to make new friends; they' ll often turn into lasting on-the-air schedules once you return 
to your home territory. 

If you should be lucky enough to fall into a flea market or auction while on your 
travels, now's the time to think ahead. Is there a bargain rig that looks as though it just 
might work with a little polish and attention? If you grab it now, you'll have time to 
check it out before the fall and winter operating season is upon you. 

Are there some really neat metal boxes stacked up on the bargain tables - if only 
you knew what to do with them? Maybe you should snap 'em up. For instance, we 
occasional ly get letters about the beginner's transmitter and receiver articles recently 
published in Horizons. One of the most common questions is, " what kind of enclosure 
should I use?" The answer is, " whatever you would like, that they will fit inside." As an 
example of how this can work - I once built a digital clock (back in the early days of 
digital ICs, before clock kits were truly inexpensive and sub-compact). The only 
enclosure I could find locally, that didn ' t look like a painted brick, had a price tag that 
would ruin a $20 bill. I waited. Lo and behold, while visiting a flea market in Florida I 
spotted some beaut iful , modernistically styled cases for only 50 cents each. I grabbed 
four of them, and now three of my friends and I have blinking digital t imepieces that 
grace our operating desks. Sometimes haste truly does make waste! 

Then too, there is the "bargain" goodie that just seems too good to pass up, even 
though you haven' t the faintest idea what you ' ll do with it. I found one at a Georgia 
hamfest several years ago. It was a black box, not too large, of unknown purpose and 
military background, and just loaded with hundreds of the most common components 
imaginable - all for a quarter. Now, how could any true ham res ist a deal l ike that? 
Eventually, it paid off handsomely. I needed a resistor of a part icular value (late at night, 
naturally), and there it was; my 25-cent bargain saved me a trip to the store the next 
day, plus the aggravation that comes of having to stop work on a project. That black 
box is still paying off - I've decided to use it to show you how to salvage good 
components from surplus equipment. I'll have the story written soon, and you, too, can 
benefit from my irresistible buy. 

So, I guess what I'm trying to say is, summertime is a great time for relaxing and 
suntanning, traveling and visiting, but there's nothing in the rules that says you have to 
stop thinking ahead to the next season of operating and building in the true ham 
tradition. So, go ahead, take a vacation, and return with vim and vigor. The world of 
Amateur Radio is waiting. 
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Thomas McMullen, W1SL 
Managing Editor 
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NEWSL/N_F ________ _ 
AMATEUR RADIO PROVIDED EMERGENCY COMMUNICATIONS in wide areas of the country during 

the spring months. In Wichita Falls (Texas), a computer teamed up with Amateur (and 
other) communications networks to provide a fast and efficient means of assessing dam
age and answering welfare inquiries. 

St. Vincent's Volcano was still acting up as of mid June, following its Good Friday 
eruption, with Amateurs continuing to provide around-the-clock assistance at VP2SRC. 

Jacksonville, Florida got help from Amateur Radio mobile and repeater units when com
munications was needed for firefighters involved with a giant oil-tank fire in nearby 
Hilliard. 

A Rescue In The Caribbean was directed by Amateurs VP2VBK, KV4FZ, VE3AUN, and others. 
The sailboat l'Oiseau de Passage, with ON7AP and family aboard, started sinking near 
Saint Martin. Amateurs in the Pacific-Caribbean DX Net heard his call for help and 
alerted the Coast Guard. They stayed with the rescue effort to guide a helicopter to 
the sinking vessel, where Alfonso, his wife, and 2-year-old child were saved just before 
the sailboat disappeared, taking with it the FT-277 that saved their lives. 

The Tragic Crash of American Airlines flight 191 in Chicago disrupted local communi
cations, and emergency channels were soon completely overloaded. Amateur Repeater W9SRO/R 
on 147. 75/15 was put on emergency status, as was the CD station on 147.3 MHz in the down
town Civic Center. Many Amateurs with mobile and hand-held units provided site-to-hospi
tal, traffic, and crowd-control communications during the first few hours after the tragedy. 

OSCAR 8 IS NOW over seven minutes earlier than the figures in W6PAJ's orbit book~ 
it's also about 10 degrees farther west than shown. At the present rate, the predicted 
time will be off by almost half an hour at the year's end. 

RS-1 Has Been Heard (beacon only) over Europe, and the Russians are now saying they ex
pect to have it active again soon. 

SHIFT OF RFI RESPONSIBILITY from manufacturers of susceptible equipment back to users 
of t ransmitting equipment (specifically CB, but certainly including Amateurs) was the 
theme of a May 27 Washinfton Post article by Norm Eisenberg , contributer to the Post's 
Bookworld section. In h s piece he underscores "the danger that the responsibility for 
such interference may be placed on the equipment interfered with," thus causing the 
"victims" to be penalized. He fur t her follows the traditional manufac t urer's line that 
RFI preventati ve measures would degrade equipment performance and raise prices, urging 
readers to write their Congressmen opposing the RFI measures of the proposed rewrite of 
the Communications Act. 

FCC'S "ANNUAL REPORT On Major Matters " provides some interesting insights into the 
Commission's rule making, though in some areas~ particularly Amateur Radio~ a good 
deal of what it covers as "pending" has been disposed of in recent months . For a copy 
call the FCC's Office of Public Affair s , (202) 632-7260. 

FCC LICENSE-FEE REFUNDS are now available to licensees who paid more t han $20 for 
their l icenses, i nc luding Extra-Class Amateurs who paid the $25 fee for a special call
sign. Appli cations for the r efund requires a special form, which with its instruction 
fo rm resembles the infamous IRS Form 1040. Applications are available from any FCC Field 
Office or Federal Informa t ion Center, or can be requested by mail from FCC Fee Refund 
Program, P.O . Box 1788 , Hyattsville, Maryland 20788. 

Questions About The Program (only) will be fie lded during business hours on two toll
free numbers, (800) 638-0251 (outside Mary l and) and (800) 492-0501 (Maryland only). 

FCC'S WASHINGTON, D.C. Field Office has been moved from their downtown Washington 
offices to the Presidential Building, 6525 Belcrest Rd., Suite 901-B, Hyattsville, Mary
land 20788; their new telephone number is (301) 436-7590. 

AMATEUR RADIO WAS ATTACKED as "one of t he main non-ionizing radiation hazards in the 
United States" at an Apr i l 9-10 meeting of the Subcommittee on Public Health Aspects of 
Energy, in New York. The group is an arm of the New York Academy of Medicine ' s Committee 
on Public Health, reports K6YB, who has an art i cle on the effects of Amateur rf radiation 
on family and neighbors coming out i n Ham~ magazine later this year. 

AN INFORMAL NBVM "ROUNDTABLE" of Amateurs interested in the new voice mode will be meet
ing Tuesday evenings at OOOOZ at 3850 kHz , an hour before the weekly AMSAT net. 

THE INTERNATIONAL VHF-FM GUIDE, a j ust-out 1979 revision by G3UHK and G8AUU, is a must 
for FMers traveling outside the U.S. In addition to Europe, t he 84-page book include s 
FM and reciprocal licensing information for Chile, India, I srael, New Zealand and others. 
Postpaid price in Europe is $2.50 and it's $3.50 (air mail) to addresses ou ts ide Europe, 
from G3UHK, 41 Castle Dr., Maidenhead, Berks (Great Britain) SL6 6DB. 

August 1979 i::fill 11 



BY RICHARD SILBERSTEIN, WIYBF 

Many hams have operated 
maritime mobile from yachts 
and many more serve as 
shipboard commercial-radio 
operators. As a cruise 
enthusiast, I began to wonder a 
few years ago about whether a 
passenger could receive 
permission to operate a ham 
rig aboard a ship. Inquiries led 
to the information that a 
number of passengers have 
done this . Permission of the 
captain and of the cruise line is 
necessary, and, of course, 
operation must be legal. 

Various authorities led me to 
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the conclusion that it is almost 
impossible for anybody to 
operate a rig on a ship not of 
the registry of his own country. 
Sometimes this may be due to 
the fact that legal permission 
of a foreign country may be 
flatly refused or may take a 
long time to obtain. In the 
course of making inquiries I 
contacted various ship lines. 
The Cunard Line sent literature 
but ignored the question. The 
P&O, which operates Princess 
Cruises, said it would not be 
possible to obtain permission 
from the British Government. I 

regret that Norwegian-American 
and Royal Viking have not been 
heard from at this time with 
either literature or replies. 
Holland America Cruises said 
that Dutch law permitted only 
the ship's radio station aboard. 
Thanks at least in part to the 
Maritime Mobile Amateur Radio 
Club, the FCC no longer 
requires even a statement of 
plans for citizens to operate 
aboard a United States ship. 

A bright spot on the horizon 
was the advertisement in 
December, 1976, QST, by 
Prudential Lines* (United 



States Registry), announcing a 
ham cruise. Later there was an 
article by Dr. C. H. Albaugh, 
W6KOS, describing his 
operation on an earlier voyage1. 
With the removal of the 
Mariposa and the Monterey of 
Pacific Far East Lines from 
service, the Prudential Line's 
four identical Santa ships 
became essentially the last 
U.S. ships to carry more than 
12 passengers. The Santa ships 
carry up to 100 passengers plus 
about 3000 tons of cargo. 

The ham-shack question 

Albaugh aboard the Santa 
Maria had use of a converted 
projection room for a ham 
shack. When I contacted 
Prudential's San Francisco 
office I was told that they 
would be happy to convert the 
projection room on the Santa 
Magdalena. This was not 
something I felt I needed, for 
reasons I'll explain shortly. 
However, a telephone call from 
John Clark, W6FDG, informed 
me that he was going to fly to 
Rio and join the same voyage I 
was considering, and that he 
would bring an Atlas 210X. So 
we got the projection room 
converted. John picked up a 
12AVQ antenna and stowed it 
aboard the ship. I did not 
actually use the shack and that 
antenna until past the middle 
of the trip; I had different ideas. 

My reason for not being 
greatly interested in having a 
shack available was that I 
wanted to prove that it would 
be possible to operate QRP 
(low power) from a deck chair 
using battery-powered 
equipment, and this I 
accomplished. 

I feel I ought to mention 
some of the interesting and 
challenging experiences in 
hamming as a cruise passenger 
before plunging into technical 
details. First came the matter 
of getting extra luggage on the 
flight with us to the port of 
departure. I used a small foot 

•Prudential Lines cruise ships now 
belong to Delta Steamship Lines, a 
subsidiary of Holiday Inns. 

locker for tools, antenna parts, 
and the junk a ham must 
always have with him. 
Fortunately the loaded foot 
locker weighed just under 70 
pounds. Continental Air Lines 
allowed three large bags per 
person, so there was no extra 
charge. I had the miniature 
station carefully packed in an 
under-the-seat bag, so passing 
security became the next 
mental hurdle. I say mental , 
because what the x-ray showed 
caused the lady inspector to 
ask for a look. However a 
simple explanation was all that 
was needed, and my wife and I 
were on our way. 

Schedules 
On the matter of schedules, 

since the ship is moving and 
one's friends are generally 
fixed, it is natural to set up 
schedules at fixed times. 
Dinner and entertainment 
aboard ship occur at fixed local 
times, however, so conflicts are 
bound to occur in the course of 
a voyage. Several times my 
wife or the dining-room steward 
had to bring dinner to my 

cabin, where I could eat it after 
a radio schedule. 

Then there was a problem of 
adjusting an antenna when 
there was a shuffle-board game 
going on six inches away. Our 
fellow passengers were very 
obliging about this. Folks were 
all very nice. Some asked if I 
could find out about the floods 
in Orange County, California, 
and about many other subjects, 
including the State of the 
Union. And, as on most any 
cruise, there were questions 
from the genial octogenarian 
who had been a ham as a boy 
and had gotten out of touch. 

Friendly cooperation with the 
radio officers was essential. 
With antennas so close, there 
were times when we were 
asked not to operate. 

Making repairs on tiny circuit 
boards down in the cabin with 
the ship rolling took the better 
part of one day and made this 
landlubber just a bit dizzy, 
much to the amusement of 
First Assistant Radio Operator 
Harry Shaw, N6CG, a 40-year 
veteran who does such things 
routinely. 

WIRE 

ROD EVERY 

T WO FEET - --·· 

- FIBfRGLASS 

FISHING ROD 

11'3" 

Fig. 1. A whip antenna 
was fastened to the 
deck rail by means of 
a PVC pipe "holster" 
to allow it to be re
moved when not in 
use. The loading coil 
allowed the whip to 
work on two bands, 
but salt-air corrosion 
made it difficu It to 
keep the connections 
solid. 
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The antenna 

Originally, I'd had visions of 
strapping a loaded whip to a 
deck chair, but one of the 
disadvantages of this method 
of operating was the need to 
sit in the sun so as to be clear 
of metal objects. I finally found 
the ideal spot for sitting, under 
a canopy at the rear of the sun 
deck. Just beyond, toward the 
stern, well-elevated and well in 
the clear, was a deck rail. A 15-
meter vertical was strapped to 
this by means of galvanized 
pipe strap. For 20 meters the 
antenna was fed through an air
core base-loading coil (8 turns 
of no. 20 tinned, 1-1/4 inches 
(32 mm) in diameter and 1-1/2 
inches long). Fig. 1 shows the 
arrangement. 

Some problems with 
shipboard antennas worth 
considering are as follows: 

1. Proximity to other antennas 
and to metal objects like 
masts, smokestacks, and 
superstructure can cause SWR 
changes and power losses 
(power gains in some 
directions) and can lead to 
mutual interference in the case 
of other antennas. 

2. The height of the antenna 
above the sea can produce a 
serrated lobe pattern which 
might have minimum signal 
strength for some relatively 
short-distance propagation 
paths. 

3. Noise pickup from electrical 
machinery can occur. 
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Fig. 2. The transceiver, dubbed the Minicruiser is shown here in 
block-diagram form. The transmitter provided two'. to three-watts out· 
put, and the receiver had two crystal filters and an audio filter for 
good CW performance. Modular construction was used. 

4. Corrosion in salt air is 
incredible to people who have 
never seen it. After a few days, 
galvanized pipe strap develops 
a hard gray coating through 
which de contact cannot be 
established, even when 
pressure is used on the test 
probes. Copper and tin plating 
start to turn green in a matter 
of hours. Obviously, any 
unsoldered rt connections 
become bad very quickly. 
Losses due to corrosion at 
joints can give you an 
apparently good SWR reading, 
and a stranded wire with only 

one strand intact can show de 
continuity but be useless at rf. 
Silicone grease should be used 
in cable connectors and may 
be effective where temporary 
connections must be tightened 
but not soldered. 

5. Antennas take a continuous 
beating in severe winds. It was 
not unexpected on the Santa 
Magdalena when one of the 
ship's regular wire antennas 
fell after an insulator broke. A 
holster had to be used so that 
the deckrail whip could be 
taken down at night. The 

The Minicruiser transceiver o n a dresser in W0YBF's cabi n aboard the S.S. 
Santa Magdalena. 



original collapsible hollow 
fiberglass fishing pole had 
been cut into twice as many 
sections as it originally had, so 
as to fit into the foot locker. 
The sections had to be joined 
by means of dowels fitted tight 
by the use of masking tape. I 
found that these dowels should 
have been long enough to go 
into the mast sections several 
diameters, because continuous 
whipping in the wind eventually 
tears the sections at the ends. 
Pinning the dowel at each 
upper section is also 
necessary. Temporary repairs 
to weakened section joints can 
be made by means of small 
hose clamps. 

The QRP equipment 

The equipment used for 
deck-chair operating, which I 
refer to as " Mini-Cruiser," was 
developed over a period of 
about three years. It consists of 
a QRP CW transmitter 
delivering about three watts 
into 50 ohms on 20 meters and 
two watts on 15. The receiver 
covers a little more than the 
first 100 kHz of each CW band. 
(The rig is shown in the 
photograph.) 

The equipment was designed 
in modular style on separate 
small circuit boards. Each 
functioning unit was developed 
and tested separately, and 
gradually all units were stacked 
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Fig. 3. Some of the great-circle paths 
used in predicting propagation condi
tions from Belem, Brazil. 
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so as to fit , by means of 
screws and separators, into 
four small aluminum chassis 
boxes. The four boxes were 
then strapped together and 
space was allowed for a hand 
key. The modular method was a 
good idea for designing each 
separate function , but with the 
need for interconnections to 
units and panel instruments, a 
large number of individual 
miniature cables was required . 
Besides, I had succumbed to 
the temptation to make the 
units small , so that testing and 
servicing of the completed 
system became difficult and 
time consuming. Ideally, after 
development of all modules, a 
completed system ought to be 
centered around one large 
circuit board with space 
allowed for adequate shielding 
of sections requiring isolation. 

Fig. 2 is a block diagram of 
the Mini-Cruiser transmitting 
and receiving systems. Each 
block is a unit or printed-circuit 
board. The receiving local 
oscillator and BFO are powered 
from a 9-volt transistor battery. 
The transmitting VFO is 
powered from a separate 9-volt 
battery. In this way the need for 
regulator circuits is avoided. 
High-qual ity batteries are 
essential. The rest of the power 
for the receiver and transmitter 
come from a 12-volt nickel
cadmium pack contained in 

one of the four boxes, with an 
external jack for charging. 

In the receiver design, 
shielding of oscillators was not 
possible because of space 
limitations. Also, spacing 
between some PC boards is 
less than 1.5 mm (1/16 inch) at 
some points, so that receiver 
dynamic range is probably less 
than best. There is just enough 
AGC to prevent overloading on 
all but the strongest signals. 
Additional rf gain control is 
provided by means of a 500-
ohm potentiometer across the 
input circuit, and there is also 
an audio potentiometer. 

Intermediate-frequency 
filtering takes place at the 
output of the first mixer, which 
is a high-impedance, single
balanced, differential type 
similar to one I've used before2, 
but with signal- and local
oscillator terminals 
interchanged. A half-lattice 
filter is used here, followed by 
another between the two i-f 
stages. The filter crystals are 
Channel 4 and Channel 5 CB 
crystals3. 

The receiver BFO uses an 
adjustable LC circuit, because I 
did not have a crystal which 
could be tuned to the proper 
frequency. The oscillators al I 
use powdered-iron core coils, 
in spite of sensible 
admonitions to the contrary4. 
Space did not permit the use of 
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high-Q air-core coils. However, I 
noted that, in average outdoor 
use, frequency changes caused 
by outside temperature 
changes did not take place 
rapidly enough to produce 
problems. Frequency changes 
at sunset on deck in the tropics 
could be accommodated easily; 
what might happen on a high 
mountain is another matter. 

The receiving local oscillator 
and the transmitting VFO are of 
two separate, novel designs. 
The receiving LO runs in the 
23-MHz region to convert 20-
meter signals to 9 MHz; it 
operates in the 12-MHz region 
for converting 15-meter signals. 
The transmitting VFO runs in 
the 7-MHz region for 14 MHz 
and near 10.5 MHz for 21 MHz. 
The VFO is keyed directly; 
unfortunately, key-click filtering 
in a keyed oscillator involves a 
compromise between key click 
and chirp. 

The active audio filter came 
along as an afterthought, and 
was used outboard to the main 
unit, since the simple crystal 
filter was not sharp enough to 
eliminate the higher audio 
frequencies. A standard MFJ 
Type CWF-2 was used; an 
additional audio stage to 
compensate for the filter 
attenuation would be an 
advantage. 

The transmitter VFO is 
followed by a buffer-doubler 
and predriver. The output stage 
of the predriver is fixed-tuned. 
A low-impedance cable 
connects it to a final circuit 
board containing a broadband 

Fig. 5. Predictions for required 
power on 15 meters and for 
OWF over the Maui to Belem 
path in March, 1978. 
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balanced driver employing 
2N2222As. These, in turn, drive 
the loaded bases of a balanced 
pair of output transistors, 
which may be 2N3948s or 
MRF207s. Their output goes to 
a balanced-to-unbalanced 
transformer driving the pi-L 
network which is on top of the 
final cabinet. 

The entire assembly with 
batteries, exclusive of the 
audio filter, weighs a little over 
5-1/2 pounds (2.5 kg). It is 
carried in a water-resistant 
backpack. A charger, Realistic 
Model 21-516 (Radio Shack), is 
used to charge the batteries 
overnight. 

Results 

The route of the ship was 
down the West Coast and over 
to Manzanillo, Mexico, through 
the Panama Canal, and then 
around South America. We left 
the ship at Callao (Lima) Peru. 

A schedule had been set up 
with Steve, KH6SB, on Maui, 
Hawaii, and with Fred, W7LBH, 
in Albany, Oregon, near 21075 
kHz starting at 2030 GMT, with 
available Boulder, Colorado, 
operators coming in. There was 
also a second schedule near 
14075 or 21075 kHz beginning 
at 0030 GMT for W7LBH and for 
Boulder operators coming 
home after 5 PM. Jack, W0FFV, 
was asked to coordinate the 
Boulder effort . 

My original objective had 
been to work a small group of 
friends, including the Boulder 
Amateur Radio Club gang, 
rather than to try for stations in 
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Fig. 6. Optimum working frequency be· 
tween Newington, Connect ic ut , an d 
Belem, and between Boulder, Colorado, 
and Belem. 

various parts of the United 
States and the world . Things 
came out almost the opposite, 
partly because of my less-than
optimum choice of operating 
schedules, and partly because 
none of the Boulder people 
who were continuously active 
in the project were blessed 
with beam antennas. The 
relatively poor scheduling was 
caused by the fact that the 
propagation predictions which 
follow were made by me after, 
rather than before, the voyage. 
But some great DX contacts 
were made. 

We sailed from Los Angeles 
the evening of February 26, and 
the first contact was made on 
March 1 at 2100 GMT with 
W61EU at Ontario, California on 
14050 kHz. We were about 1000 
miles (1600 km) south of Los 
Angeles. A day later I had my 
first contact with W7LBH on 15 
meters at 2053, followed by one 
on 20 meters at 0100 (GMT). 
Fred was using several hundred 
watts and a three-element quad 
at about 80 feet (24 meters) on 
a hilltop. Much of the time I 
was close to his noise level. 

No Boulder station came in 
until March 4, when the ship 
was 500 miles (800 km) south 
of Acapulco. At 0100Z, 
WA0WNX, Bob, using only a 
trap antenna but a receiver with 
a sharp filter, said I was AST 
449. He was on 21075 kHz and 
worked me again on the later 
schedule on the same 
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Fig. 7. A graph showing the required an· 
tenna input power on 20 meters for a 5· 
microvolt signal. The paths are from 
Boulder and Newington to Belem. Anten
nas considered are a three-element Yagi 
for transmitt ing and a quarter-wave verti
cal for receiving. 

frequency. On March 5 when 
we were along the coast of 
Panama, there was another 
contact with him on that 
frequency (at 0040Z) with 
signals getting very weak. 
While contacts with both 
Boulder, Colorado, and Albany, 
Oregon, were marginal, there 
were much better contacts with 
the East Coast, where the 
stations were farther into 
darkness. The first real DX 
came, however, when the ship 
was almost at Balboa. DJ41T, 
Charles, in Koln, gave my 20-
meter signal a 569 report at 
2223Z on March 5. This time of 
day put the path well into 
darkness. Much more 
spectacular contacts were to 
be achieved later in the trip. 

Interpretation of results 

To obtain some 
understanding of what was 
observed, I decided to generate 
some prediction charts. A 
reception point was chosen on 
the Equator at the mouth of the 
Amazon near Belem, Brazil, 
since a number of interesting 
results were noted along the 
northern coast of South 
America. Various great-circle 
paths to Belem are plotted in 
Fig. 3. Points marked A, B, etc., 
are control points used in the 
prediction method. 

The first transmission point 
chosen was Boulder, Colorado, 

my home location, 7100 km 
(4400 miles) from Belem. On 
the same great-circle path, 1500 
km beyond, is Albany, Oregon, 
the QTH of W7LBH , who had 
been worked almost to the 
Equator. Then Newington, 
Connecticut, at a distance of 
5000 km (3600 miles) was 
chosen. Since W1AW was 
heard just about everywhere, it 
seemed logical to use the path 
from that station to illustrate 
the prevalence of East Coast 
stations heard and contacted 
during much of the voyage. 
Next, the path from Maui, 
Hawaii, to Belem, 11750 km 
(7000 miles), was chosen 
because of a schedule with 
KH6SB which was obviously 
not optimum from the 
propagation viewpoint. Finally, 
the path from Paris, France, 
7300 km (4400 miles) was 
chosen to illustrate why many 
Europeans could be heard well 
from the region near Belem. 

The first set of predictions 
was of the familiar maximum 
usable frequency (skip 
frequency) for each hour. Such 
predictions for chosen paths 
are published monthly in 
several ham journals, and at 
one time were of great 
importance to the military. They 
still must be used, of course, 
for the planning of international 
broadcast schedules. For long
distance transmission, 
reflection from the F2 layer was 
assumed. 

Jack Clark, W6DFG, with his rig in the 
modified projection booth. Jack is hold· 
ing his complimentary membership cer· 
t ificate for the Maritime Mobile Amateur 
Radio Club (MMARC). The equipment 
was strapped to the table to keep it in 
place in rough weather. 

W0YBF operating the Mlnicrui ser gear 
from a deck chair under a canopy at the 
rear of the bridge deck. 

The value of maximum 
usable frequency chosen for 
this study is the value 
exceeded on 90 per cent of the 
undisturbed days, sometimes 
called the Optimum Working 
Frequency (OWF). From these 
curves one can find the 
expected times when the signal 
will skip and recover. In 
general, the skip will start a 
little later and recover a little 
earlier on 90 per cent of the 
days. The OWF curves were 
manually computed following 
prediction charts published by 
the National Bureau of 
Standards in 1959 and 1960.5 

Actually, the conventional 
OWF curves alone tell only part 
of the story, since a large part 
of the time when the signal is 
not in the skip zone it may be 
too weak to compete with 
noise and interference. In long
distance transmission the 
signal is reflected largely from 
the F2 layer, but some of the 
power is absorbed as the wave 
penetrates the lower D and E 
layers. This absorption of 
power depends directly upon 
the angle at which the sun hits 
the penetration points; this fact 
is the basis for determining 
variation of absorption of 
power with time of day. 
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Fig. 8. Required antenna input power on 
15 meters for a 5·microvolt signal over 
the Boulder and Newington to Belem 
paths. Antennas considered are the 
same as in Fig. 7. 

For the lower frequencies, 
knowledge of how much 
atmospheric noise power there 
is for the signal to override is 
important. Noise was not an 
issue most of the time on 20 
and 15 meters during the 
voyage, so the prediction 
method involving absorption 
was simplified to answer the 
question "How many watts of 
transmitter power are needed 
each hour of the day to 
produce an SS signal (5 
microvolts) at the front end of 
the receiver?" 

The transmitting antenna 
assumed was a 3-element Yagi 
with 7 dB gain, mounted a half 
wavelength above a foreground 
of "good" soi I. The receiver 
was assumed to be matched to 
a quarter-wave vertical with a 
sea-water foreground . A vertical 
angle-of-take-off of eight 
degrees was arbitrarily 
used, along with 3-hop prop
agation. Actually, a variety 
of modes with elevation angles 
up to about twelve degrees 
may exist. These assumptions 
are valid in reverse, i.e., for 
transmission from the vertical 
on the sea and reception using 
the Yagi on land, if noise and 
interference are neglected. 

The required-power curves 
have to be drawn for each 
operating frequency, since the 
absorption increases as the 
frequency goes down. In hours 
of darkness over the total path, 
no absorption is allowed for, 
so that required power is 
calculated on the basis of an 
"inverse-distance field ", that is, 
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roughly the same as in short
distance vhf transmission. 

The required-power curves 
were computed by means of a 
relatively simple method 
published by the National 
Bureau of Standards in 1948.6 
Some information was used 
from a U.S. Army report on field 
intensity7, and from another 
Army report on antenna 
radiation patterns.a 

Predictions of required 
power can never yield exact 
results, even with the most 
elaborate computerized 
methods, because of the 
complexity of the ionosphere. 
Nevertheless, a relatively 
simple prediction method is a 
tool for understanding what to 
expect when planning DX 
contacts in the high-frequency 
bands. 

Fig. 4 gives predictions of 
OWF and required power for 
transmissions from Maui to 
Belem, plotted against GMT. 
The lower curve is the 
conventional OWF. From this 
curve it can be seen that the 
skip period for 15 meters is 
0515 to 15502, and for 20 
meters from 0730 to 14452, 
frequency being read on the 
left-hand scale. 

The other curve is of a type 
which does not appear in 
amateur predictions. The tall 
curve " 20-meter power" shows 
the power required for an SS 
signal on 20 meters. Required 
power into the antenna is read 
on the right-hand side as 
"watts" and " dB above 1 watt." 
Fig. 5 repeats the OWF curve 
and shows required power on 
15 meters. 

The first thing you 'll note is 
that, in general, power 
requirements are least in the 
hours of darkness over the 
path. However, during much of 
this time, but fortunately not 
all, the signal is skipping so 
that you don't hear it anyway. 
Power requirements are 
greatest a few hours before 
maximum OWF, 400 kilowatts 
on 20 meters (Fig. 4) and 3 
kilowatts on 15 (Fig. 5). This is 
indeed a long path! But 

suppose you want to transmit 
just before skip time on 20, 
beginning about 05002. The 
power requirement is only 9 
watts. And around 0500Z on 15 
meters, when the lower 
ionosphere is not absorbing 
power, the required power is 20 
watts (more on 15 meters 
because the receiving 
antenna's "capture area" is 
smaller). This condition lasts 
until skip sets in. 

Let's see what happens 
when the skip lets up in the 
morning. On 20 meters the 
required power at 1445Z is 
already 5 kw. Propagation on 15 
meters begins at 1550Z and the 
required power is about 1 kw at 
that moment. For both bands 
the requirement increases 
rapidly from that point. As 
darkness advances over the 
path the absorption falls and 
the power requirement 
decreases, but the OWF falls 
more slowly, creating a period 
of good propagation just before 
skip. The phenomenon is 
caused by the fact that 
absorption, taking place in the 
dense lower ionosphere, is 
directly dependent upon the 
sun's position, whereas up in 
the F2 layer the atmosphere is 
so thin and the free electrons 
(produced by ionizing radiation 
from the sun) are spread out so 
far that they take a while to 
recombine after sunset. 

Theory tested 

Looking at the real-life 
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Fig. 9. Predicted OWF between Albany, 
Oregon, and Belem, and between Paris, 
France, and Belem in March, 1978. 



situation of the schedules 
between KH6SB on Maui and 
W0YBF aboard the Santa 
Magdalena, the hour beginning 
at 2030Z was a poor choice. 
The 15-meter power 
requirement for S5 at that time, 
according to Fig. 5 would 
have been about 2 kW. 
However, at 0500Z the 
requirement would have been 
approximately 20 watts for S5, 
but only 0.2 watt for an S1 
signal (20 dB lower). A 15-meter 
contact with KH6SB a week 
earlier, when I was 2000 km 
(1200 miles) closer, at 2040Z 
produced only an S3 report 
from Steve. At 2100Z the same 
day, Del, W8BDR, gave me a 
569 report from Michigan. He 
was much farther east and 
nearer to skip time. 

Fig. 6 shows OWF curves for 
Boulder, Colorado, and 
Newington, Connecticut, to 
Belem. Fig. 7 shows required
power curves for these 
locations for 20 meters and Fig. 
8 for 15 meters. These curves 

show at a glance why East 
Coast stations were heard so 
prevalently along the northern 
coast of South America. Signal 
strength would average about 
10 dB more from Connecticut 
during a large part of the day. A 
prediction for Florida would 
have shown a much greater 
advantage for that state. 

The curves show that the 
Boulder schedule at 2030Z 
was bad on 20 meters, several 
hundred watts being required, 
and not the best on 15 meters 
(about 50 watts required). The 
0030-01302 schedule looks 
good on 20, about 3 watts 
being required for an S5 signal. 
However, this was a time of 
severe East Coast interference 
in Boulder, the situation being 
made worse for the lack of 
beam antennas for reception. 
Beams would not have helped 
in the case of ORM from 
Florida, The same schedule on 
15, before skip at 0110Z, 
probably would have been a 
little better. 

The Minicrui ser rig getting some sunshine on a deck chair wh ile the author takes time 
off from operating and checking propagation. 
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Fig. 10. Predictions o f required transmit· 
ter output on 20 meters for an S5 signal 
over the paths from Albany, Oregon, and 
Paris to Belem. 

Actually, by the time the ship 
was near Belem, Boulder was 
not being heard at all, the last 
Boulder QSO having been on 
15 meters, March 11 at 0030Z 
with Bren, W0BY. Signals were 
very weak. By contrast, on 
March 12 at 2115Z on 15 meters 
there was a 579 report from 
Oscar, W2CGW, fol lowed by 
another a few hours later, 
March 13 at 01 OOZ, from Brian, 
K3KO, on 20 meters. These 
further confirmed the 
superiority of the shorter path 
and later hours of darkness in 
transmitting to the East Coast 
even though the stations were 
a bit inland. 

Fig. 9 shows the OWF from 
W?LBH , Albany, Oregon, and 
from Paris, France, to Belem. 
At Belem the distance is much 
shorter to Paris. In fact, along 
the northern coast of Brazil the 
best overseas signals are 
frequently European. Figs. 10 
and 11 show the propagation 
conditions to Paris. A 20-meter 
signal in the evening (GMT) 
could be four S-units higher 
from Paris than from Albany. 
The advantage on 15 meters 
could be two S-units. 

W7LBH had been worked on 
15 meters at 2045Z on March 15 
when the ship was near Belem, 
at a time when Fig. 11 showed 
about 100 watts for S5, or 2 
watts for S2, and my signals 
were very weak. At 2004Z, I 
worked F6EYM on 15 meters. 
The Paris prediction indicates a 
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Fig. 11. 15-meter transmitter output 
power predictions for an S5 signal from 
Albany, Oregon, and Paris to Belem. 

little over 10 watts for S5. My 2 
watts seems about right for 
Guy's S2 report from St. Lo, 
France. 

There was one opportunity to 
see how a morning schedule to 
Boulder would be when Jack, 
W0DW, was heard working Lew, 
W4BX in Punta Gorda, Florida, 
on 20 meters at 1430Z on 
March 15. Jack was putting 
about 500 watts into a 3· 
element beam, and Lew was 
using about the same power 
into a trap vertical. Jack was 
barely readable above noise 
(not interference) and Lew was 
much stronger, being closer on 
the same great-circle path. 
From Fig. 7, you can see that 
Jack should have delivered 
about an S4 signal. A schedule 
an hour and a half earlier, just 
after skip came in, would have 
been much better. 

I should mention that 
contacts from ships along the 
northern coast of Brazil with 
San Francisco are said to be 
difficult on any commercial 
maritime-mobile frequency. At 
one t ime there was a two-day 
backlog of traffic for this 
reason. Conditions are said 
always to improve, for some 
unknown reason, when a 
southbound ship gets near the 
easternmost t ip of Brazil. 
With the port schedules and 
the increasing distance, I was 
out of touch with my friends 
until the ship passed 
Valparaiso, except for the fact 
that when the ship was in the 
La Plata estuary below Buenos 
Aires on March 28, I heard 
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Yardley, W0JF, calling me on 
15 meters at 0030Z. He was 
using a beam but did not hear 
me. During the period after we 
left Brazil, however, two very
long-distance contacts were 
made. I wonder what it would 
have been like if I had really 
been going after DX? 

The first of these DX QSOs 
was at 0050Z on March 24 
when we were off Uruguay, 
when JR2VTW, Sumi, gave me 
a 449 report on 15 meters. Then 
on March 29 at 2100Z on 14090 
kHz, UA0ZZ at Petropavlovsk
Kamchatka gave me a 559. We 
were off southern Argentina. 
For such long distances it is 
believed that focusing and 
ducting between layers as well 
as "long-route" propagation 
could account for much 
stronger signals than would 
conventional propagation 
modes. 

In the Strait of Magellan I 
worked some nearby South 
Americans. On April 1 (still in 
the strait) I was called at about 
2000Z by UA6FQ, but 
regrettably was unable to take 
the time to reply. On April 6, 

after a stop in Valparaiso, I 
worked several friends again, 
including ssb voice contacts 
with KH6SB and W7LBH. This 
time, however, I was using the 
Atlas 210X kindly loaned by 
W6FDG while he was off on a 
land tour. The 12AVQ antenna 
gave good results, but I still 
think it was mounted much too 
close to the smokestack. Some 
final trials on a long wire 
appeared to give better results. 

By April 6 my own gear had 
been dismantled in preparation 
for leaving the Santa 
Magdalena at Callao (Lima) 
after a most pleasant and 
unusual voyage. 
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Hampden 
County 

Radio 
Association 

How would you like to receive 
over 16,000 foreign QSL cards 
every month? The Hampden 
County Radio Association 
does! The HCRA is the number 
one call area's incoming DX 
QSL bureau. The club is located 
in the scenic Pioneer Valley of 
western Massachusetts. 
Originally there were three 
radio clubs in the Springfield 
area; they merged to become 
the Hampden County Radio 
Club in 1947. Their name 
became the Hampden County 
Radio Association when they 
incorporated in 1958. The club 
has been in existence for over 
35 years, with time out for 
World War II. It is a general
interest group, with the 
investigation of the technical 

aspects of radio one of its 
------~~~--- main reasons for exis-

tence. To take a 
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slogan from 
Jimmy Carter, 

the club 
motto could 

be, "Why not 
the best?" 

BY JEFFREY DUQUETTE, K1BE 

Good programs and helping 
hands for newcomers 

keep the spirit lively 



This pursuit of excellence is 
exemplified by the 
membership. Club members 
have contributed to Amateur 
Radio's technical progress 
from its earliest days. Almost 
every issue of The Radio 
Amateur's Handbook features 
something from an HCRA 
member. The call sign W1 HDQ 
will be recognized as that of Ed 
Tilton, long-time vhf editor for 
QST. Dick Stevens, W1QWJ, 
has been a pioneer in vhf/uhf 
and has his six-meter linear 
amplifier in the 1978 handbook. 
The technical abilities of the 
members are best exemplified 
by Art Zavarella, W1 KK, whose 
career encompasses the entire 
history of our hobby. As a boy, 
Art met Hiram Percy Maxim! 

The story that best illustrates 
Art 's varied experiences goes 
back to when he was 17. He 
used to operate 1AIG, a spark
gap transmitter. Due to the 
interference he caused in 
nearby crystal radios, he kept 
all the shack lights turned off. 
However, the neighbors would 
discover his hiding place and 
throw rocks at the door. 
Numerous complaints finally 
brought in the Department of 
Commerce. (The FCC is now 
the agency that complaints are 
sent to.) The government 
inspector didn't find any 
violations, but a change in 
operating hours was 
suggested! 

The association has 
continued to build on the 
achievements of its members. 
They meet once a month; the 
programs are varied, with 
technical topics being a 
favorite. Outside experts come 
in to talk about subjects like 
antenna design or radio 
telescopes. The season always 
includes an auction, banquets, 
and a flea market. President 
Jeffrey J. Duquette, K1 BE (ex
WA1SNJ), organized a " This is 
Amateur Radio" spaghetti 
supper to get our message 
before the general public. "The 
response was overwhelming," 
commented Jeff , " and we filled 
the hall to capac ity. Programs 

Many of the Hampden County Club's functions were attended by people from nearby 
ARAL headquarters, and you' ll see some of them enjoying this annual banquet in 
1953. The name was changed to Hampden County Radio Association in 1958 when 
the club was incorporated. 

on building your own 
equipment, OSCAR satellites, 
ARES, NTS, and traffic handling 
were presented to show the 
diversity of Amateur Radio. " 

Activities 

All aspects of ham radio are 
pursued by the members. " We 

participate as a club in 
operating events," said Bruce 
Felper, WA1PUX. " The vhf 
sweepstakes, field day, SET, 
and our own 10-meter net keep 
interest high. Almost every 
contest listed in OST has at 
least one club member's call. 
Our flea market is in May, and 

Bill Hall, W1JP, goes in for portable operation and enjoys teaching code and theory 
courses tor newcomers. Looks like he's all set to turn in a field-day score from 
his van. 
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The Section Emergency Coordinator for western Massachusetts is Bob Phoenix, 
WA1 DNB. He practices for emergencies often, particularly in field day and SET 
(Si mulated Emergency Test) operations. His leadership keeps HCRA wel l represented 
in the Amateur Radio Emergency Service. 

we end the season in June with 
a banquet. Everyone has a 
chance to socialize and learn 
something." When the 
Barnstable Radio Club on Cape 
Cod sponsored the Marconi 
Memorial Station, KM1CC, a 
large contingent of HCRA 
people went down there to help 
operate it. Jean Peacor, K1 IJV 
said, " We had a ball! The 
snowstorm left us stranded, 

years and people like Jean 
Peacor, K1 IJV, Bob Gordon, 
W1 KUL, Eunice Gordon, 
W1 UKR, Tom Barrett, W1 KUE, 
and Leo Brodeur, W1VNE, have 
been with it since the club took 
it over. There is a waiting list 
for the letter groups, so it can't 
all be hard work. We handle 
about 160,000 cards a year, and 
have very few complaints." A 
booth is set up every year at 
the ARAL New England Division 

convention to make it easier to 
file envelopes. 

HCRA is an ARAL-affiliated 
club and a strong supporter of 
their programs. Novice and 
General courses are taught by 
members; as many as f ive 
different sessions have been 
going on at the same time! Bill 
Hall, W1JP, a contributor to 
QST, is teaching a General
class course in the Palmer area 
and loves it. William Rensier, 
N1 BA, taught Novice and 
General courses in Wilbraham 
for two years. "They come in as 
CBers, learn how easy and how 
much fun hamming is, and 
they' re hooked," Bill said. 
" Some of our best new 
members came out of these 
courses." Larry Seltz, WB1CJH, 
commented, "I thought at first I 
could never learn the code. 
Now I'm a General-class 
licensee and the club 
secretary. " The association 
helps spread the word about 
the excitement of ham radio by 
distributing brochures and 
putting up displays in public 
places. 

A club station 

The HCRA club call is W1NY. 
Art, W1 KK, is the station 
trustee, and we'll let him tell 
you about it: " One of our but we all enjoyed helping to 

re-create history. That sound of 
the A2 spark gap was a thrill to 
send or hear! " 

A student in the General-class course needs help with a theory problem - K1 BE 
(standing) responds (photo by WB1BPL). 

Hams in the New England 
states receive their DX QSL 
cards via the bureau, which is 
the HCRA. For the past five 
years the manager has been 
Eleanore Gray. She explains 
bureau operations: " Every 
month I pick up the incoming 
DX cards at the post office, 
usually about 16,000 of them. 
We sort them according to the 
first letter of the suffix. For 
example, W1CJK goes into the 
"C" pile, as would WB1CJH. 
Individual club members handle 
individual letters. Hams send in 
self-addressed envelopes with 
28 cents in postage, and, when 
they receive enough cards, we 
mai I them out. We have 
operated the bureau for ten 
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association's most active 
founding members was Hank 
Baier, W1 NY, who became a 
silent key shortly after his 
retirement. As a youngster, 
Hank worked in the Pioneer 
Radio factory, which made the 
famous Murdock earphones. 
He later worked tor the United 
Fruit Lines as a shipboard 
radioman, where he acquired 
that inimitable banana-boat 
swing to his cherished CW fist. 
Hank had a lifelong interest in 
the HCRA and inspired many 
present-day members to first 
delve into radio. In 1967 the 
club honored him with a 
testimonial and plaque for 50 
years of ham radio in the public 
interest. Through the efforts of 
Ted Lockwood, WA1GZO, we 
were able to acquire the call, 
W1 NY, tor our club station. 
Field Day and contests are 
more fun when you're able to 
use the call sign of a good 
friend and recall the traditions 
he first started." 

Flea-market bargains on everything from coaxial cable to boat anchors are always pop
ular with local amateurs (photo by WB1 BPL). 

The members are also in
volved in Zero Beat, the club's 
newsletter. Its editors are Bob 
McCormick, WA1QHR, and Jeff 
Duquette, K1 BE. Zero Beat 
features technical articles, 

quizzes, ham news, and news 
of what individuals have been 
doing. Bob said, "The members 
enjoy reading the newsletter 
and are quick to complain 
when the Post Office loses an 
issue. Articles are varied 
because they reflect what the 
members are interested in. One 
of our popular items is the zany 

Barbara Murnane, WB1 EHS, Jeff Duquette, K1BE, and Gary Potts, WA 1 ECR, look over 
some photographs from the Marconi Memorial Station operation (KM1CC). Many 
HCRA members manned the operating positions during that memorable week. Were 
you lucky enough to hear that lovely A2 note answering your call? (photo by WB1 BPL. ) 

contests with books tor prizes. 
The crossword puzzles have 
been the favorites so far." 

Mixers and helpers 

This high level of 
involvement is due to the 
interest and hard work of so 
many members. Former CBers, 
now licensed Novices, mix with 
older, experienced hams. This 
organization has a feeling of 
fellowship permeating it. The 
members have made a 
commitment to Amateur Radio. 
People who run into difficulties 
have only to mention it at a 
meeting, and they can be sure 
someone can help. This 
association has members from 
all areas of hamming. Ed White, 
W1 N PL, has operated and 
repaired RTTY for years. If you 
wanted to know about 
contesting, the person to speak 
to would be Frank Potts, 
WA 1 RWU. Frank says, 
"Contesting requires a sharp 
operator with good equipment 
and the best antennas 
available. I believe that winning 
scores have as much to do with 
the amount of preparation as 
the time you spend actually 
operating." Frandy Johnson, 
N 1 FJ , went from nothing to 
Amateur Extra in one long day 
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at the FCC. He says, " I love to 
operate ORPp (low, low power), 
and have stacks of DX OSL 
cards to prove it. My other 
interest is in designing 
antennas for low-power 
operation. Someday I hope to 
load up into a wet string and 
make a contact! " Gerry Griffin, 
WA1PGT, likes to work with 
home computers, and has 
designed special terminals to 
help people with impaired 
abilities to communicate 
normally. "Once you 
understand how these special 
people think differently, the 
design becomes easy. A 
standard typewriter keyboard 
does not always suit the 
particular person. So I design a 
keyboard that fits into the 
individual's thought processes 
that makes sense to him," 
Gerry said. Advice is freely 
given, and usually you 'll find 
the answer-man knows what 
he's talking about. 

Public service is one of 
Amateur Radio's main reasons 
for existence. Bob Phoenix, 
WA1DNB, epitomizes HCRA's 
commitment to helping out. 
Bob commented, " I serve as 
the Section Emergency 
Coordinator (SEC) for western 
Massachusetts training nets, 
and participation in drills and 
parades prepare members of 
the Amateur Radio Emergency 
Service (ARES) for real life-and
death work." Bob Julian, 
W1 DVW, and Percy Noble, 
W1 BVR, are representative of 
the high quality of operator 
necessary in the National 
Traffic System (NTS). The ARES 
membership in our section 
reads like the club roster. Bill 
Werenski , W1CJK, and Don 
Johnson, W1 UPH, are just two 
participants in this active 
group. 

A strong relationship 
between the HCRA and local 
repeater c lubs enables western 
Massachusetts to respond to 
emergencies. Sunday 
mornings, on 80 meters, the 
Western Massachusetts 
Emergency Phone Net comes 
on at 3937 kHz. Liaison with 
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most of the local repeaters is 
made possible by stations 
going to two meters for check
ins. New people are greeted 
warmly and made to feel 
welcome. Training covers 
procedures and traffic 
handl ing, so that they are ready 
when an emergency strikes. 

What can go wrong? 

The Hampden County Radio 
Association is a dynamic, 
growing organization. But what 
causes a radio club to stagnate 
and die? Lazy club officers are 
one of the biggest reasons. 
When no one is willing to share 
the work load, including the 
officers, it is a foregone 
conclusion that the club 
doesn't accomplish much. A 
good officer is able to inspire 
many people to take on club 
tasks. What are some of them? 
Finding a meeting place and 

arranging for its use. If the 
meetings are held in different 
locations and everyone has to 
search for the place, 
attendance drops off. Another 
good way to guarantee small 
groups is to always start late. A 
dull speaker and tedious 
business meetings will make 
the most enthusiastic Novice 
stay home to watch the " boob 
tube." 

A second major reason for a 
club's decline is formation of 
cliques. The high-frequency or 
vhf groupings that can see no 
good in the other bands keep 
everyone at each others' 
throats. Slogans such as 
"repeaters are nothing but CB 
on ham radio" and 
"technicians are glorified 
novices" will keep the groups 
apart. There are still old timers 
who won 't accept single 
sideband, and continue to use 

An up-to-date phone station of the 1950s. Bill, W1CJK, is still an active c lub member 
(photo by W1CJK). 



The president 's gavel goes to George 
Hughes, W1ALL, in 1968. George, and 
other club members, are active in the 
MARS (Military Affiliate Radio System) 
network in New England. 

a-m. The time when we could 
afford in-fighting is past. All 
groups and clubs should work 
together to build on the best in 
Amateur Radio. The perpetual 
complainers and trouble
makers will always be with us. 
Just don't let them set the tone 
of your club! 

A lack of imagination is what 
most administrations suffer 
from. Try spicing things up 
with raffles, auctions, 
banquets, and contests. A 
small door prize at every 
meeting gets people 
interested! Operating events 
like field day take on increased 
excitement with inter-club 
rivalry. Create interest by 
throwing down the gauntlet to 
a nearby club. Awarding the 
winner a plaque that can be 
used in future rivalries is a 
good idea. Hams attend 
meetings to be entertained 
with a good program and to 
socialize. Encourage this with a 
coffee break, serving soda and 
doughnuts, too. 

The Hampden County Radio 
Association meets on the first 
Friday of every month (except 
in summer) at the Feeding Hills 
Congregational Church Uust a 
few minutes west of 
Springfield). We'd be glad to 
have you stop by for a visit. 
Local repeaters will help you 
locate us. We welcome your 
comments and suggestions. 

HRH 

• New! Broadband antenna matching. 
• Convenient switch selection of impedance taps. 
• For verticals and mobile whip antennas. 
• Taps at 8, 12.5, 16, 22, 32 and 50 ohms. 
• Full 500 watt capability. No time limit. 

Here is the answer to the matching problem for vertical antennas and 
mobi le whips. A broadband transformer that reall y works. Plenty of 
taps to match your 50 ohm transmitter to any short vertical. 

And with no tun ing or other adjustment . The 500 Watt RF Transformer 
is completely broadbanded 1-30 MHz (1-10 MHz below 20 ohms). So 
when you change frequency within a band you need only retune the 
antenna loading coil to resonance; not fiddle w ith a matching network. 

A lso, more power goes into your antenna. The 500 Watt AF 
Transformer is more efficient that a matching network or tuner - less 
than .1 db loss. 

As always, when you buy Palomar Engineers you get the best; large 
ferrite toroid core, teflon insulated w ire, rugged ceramic switch, heavy 
die cast aluminum case, full 500 watt CW capability . 

Free descriptive brochure on request . 
Improve your mobile operation. Simpl ify your tuneup. Get better 
results with the new Palomar Engineers 500 Watt RF Transformer. 

Order yours now! Price $35.00 plus $2 shlpplngfhandllng U.S. & 
Canada. Calif. residents add sales tax. 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 
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BY JOHN CARLSON, DAHM, AND BILL PARDUE, DA1KV 

How many times have you 
received TVl/AFI complaints 
from your neighbors and had 
no one around who could help 
you resolve the problem? That 
can be a very uncomfortable 
position to find yourself in, 
especially if you're new in 
Amateur Radio. Even for an old 
hand it can be a very difficult, 
and sometimes impossible, 
task to tackle by himself. The 
usual approach on the part of 
the complainant is not normally 
made in a friendly manner. It 
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usually starts out something 
like, " We didn 't have any 
problems until you put up your 
antenna. Since then our TV has 
lines in it, my wife's hair dryer 
won't heat, and the kid's 
electric train runs slower." 
Even though complaints like 
that might be a little far-fetched 
you can rest assured that if you 
have close neighbors, you're 
going to have some complaints 
as soon as you get your anten
na up. Remember though, that 
just because your neighbor has 

interference doesn't necessar
ily mean that your rig is the 
cause of that interference. 

Here is where you encounter 
your f irst problem: how can you 
operate your rig and check out 
what type of interference your 
neighbor is experiencing at the 
same time? If your neighbor is 
sharp, and can explain in detail 
exactly what the interference 
is, you're all set. However, if 
he's like 95 per cent of the 
people, lines are lines and all 
he's concerned about is the 
fact that they're on his TV. 
You'll never be able to con
vince him, or yourself, for that 
matter, that your rig is not at 
fault unless a competent and 
qualified person can operate 
your rig and observe the 
interference. 

Getting Help 

This brings me to the main 
reason why I'm writing this 
article. TVI can be cured, and, 
in most cases, relatively easily. 
However, many Amateurs 
simply resign themselves to 
the fact that nothing can be 
done, and consequently 
operate their rigs according to 
the TV schedule. The real 
answer is a TVl/AFI lnvestiga· 
tion Committee from your local 
ham club. If you don't be long 
to a club, get together with 
some local hams and start your 
own committee. 

The purpose of a TVllRFI 
committee is threefold: it 
investigates the complaint and 
corrects the problem; it acts as 
a disinterested party and a 
buffer between the two parties; 
it can be beneficial to the 
Amateur because many t imes 
members can spot deficiencies 
in the Amateur station itself. 
This, of course, is where the 
investigation starts. There's no 
use in investigating further if 
the Amateur's station does not 
meet good operating standards 
(proper station ground, appro
priate filters, and so forth). I'm 
getting ahead of my story 
though. 

When your club members, or 
some local hams, decide to 
start a TVI committee, you'll 



need plenty of information in 
the form of letters and 
pamphlets with which to 
educate yourselves and the 
complainants. You'll need all 
the ammunition you can get 
when you enter the TVl/RFI 
battlefield. Many of these 
pamphlets can be obtained free 
of charge by writing to the 
ARAL Communications Dept., 
Newington, Connecticut 06111, 
and asking for their TVl/RFI 
information packet. Other infor
mation can be obtained by writ
ing to Consumer Information, 
Pueblo, Colorado 81009, or by 
researching the interference 
section of the Radio Amateur's 
Handbook. A very useful letter 
we have used with success is 
one describing the filters and 
protection devices used in the 
station. For example, our letter 
reads: 

INTERFERENCE AND SAFETY 
PROTECTION DEVICES 

This Amateur Radio station is 
equipped with the following 
devices to eliminate unwanted 
and undesirable emissions and 
to increase the safety of per
sonnel and equipment. 

A. Blitz Bugs. Safety devices 
installed in the tran smission 
lines to direct outside voltages 
made up of static electricity and 
lightning to earth ground. 

B. Match Box. Device to 
equalize the inductances of the 
transmitter and the antenna, 
thereby reducing reflec ted 
power and ensuring a c lean, 
precise s ignal and maximum 
efficiency. 

C. SWR Meter. Reflect ed 
power indicator u se d in 
conjunction with the match box 
to provide a constant visual 
indication o f overall system 
performance. 

D. Lowpass Filter. Filters out 
all frequencies above 30 MHz, 
thereby eliminating those 
unwanted emiss ions at fre
quencie s on or near the 
television transmitting/receiving 
channels. 

E. In-Line Power Filter. Filters 
out all radio-frequency energy 
that could possibly enter the 
house electrical power lines 
through the transmitter power 
cable. 

F. Al l components making up 
this Amateur Radio station are 
grounded directly to a common 
earth ground. 

The items listed here were pur
chased at my own expense, at a 
total cost of approximately 
$165.00 and represent my ef
forts to hel p eliminate radio 
frequency interference. These 
items represent the total 
capability I have to eliminate 
possible interference from my 
Amateur station . 

While you're collecting these 
items, you can begin organizing 
your committee and building or 
borrowing the test equipment 
you'll need. Much test equip
ment can be constructed at 
very little cost, based on circuit 
diagrams contained in the 
Radio Amateur's Handbook. 
Constructing the test gear 
yourself is not only an 
inexpensive method of getting 
this equipment, but it is also 
good experience for Amateurs, 
new and old, who have not 
done any building before. 

Some of the test equipment 
that should be contained in 

your TVl/RFI kit is: A set of 
headphones to check for inter
ference when the speakers are 
disconnected from a stereo 
system; if the interference is 
not present with the speakers 
disconnected, it is a good bet 
the interference is the result of 
the speaker wires being too 
long. An audio-input test box, 
used to filter out any rt picked 
up by phono cartridges or tape 
heads. A brute-force line filter, 
used to determine if the inter
ference is entering through the 
power lines. Double-shielded 
audio-patch test cables are 
used if the interference is 
suspected of entering through 
poorly shielded audio cables. A 
multimeter, used to test TV 
lead-in cable for opens, shorts, 
or grounds. 

The test TV antenna is, of 
course, used to eliminate the 
complainant's TV antenna as 
the source of entry of the 
interfering signal. A tape 
recorder is optional, but has 
proven very helpful in recording 
test progress and results. It 
also adds an air of profession-

An interference-investigator's kit should include whatever tools are necessary to help 
find the cause of the problem, such as earphones to substitute for speakers, shielded 
audio patch cords, an ac·line filter, high-pass filter for the TV or fm set, and a test an· 
tenna. As you or your committee gain experience, other useful items can be added to 
the package. The quality of the tools, and the Amateur's familiarity with their use, will 
do much to create an air of confidence when you visit a complainant's house. 
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alism to the entire operation. 
All of these items have proven 
very effective for our investiga
tions, and for that reason are 
recommended for every kit. 
These are only a few of the 
items that could be included in 
the kit. Additional test equip
ment can be included to meet 
individual requirements. 

Next, you' ll need a chairman 
and co-chairman for the com
mittee. These two individuals 
should be the most knowledge
able and experienced Amateurs 
you can find. When selecting 
them, take into consideration 
that these people will be the 
spokesmen for the committee, 
and should have the ability to 
deal very diplomatically with 
people in a sometimes hostile 
environment. A good first 
impression cannot be over
emphasized; it can make the 
atmosphere very easy and 
friendly, or difficult and hostile. 
To give you an idea how impor
tant a friendly and professional 
approach is, and what a TVl/RFI 
investigation can and should 
do, I'll take you through a 
recent investigation we 
conducted. 

A Case History 

The Amateur operator 
involved was a newly licensed 
Amateur who lived in a twenty
four-family, four-story apart
ment building. Being new to 
Amateur Radio, he was totally 
unprepared for what was in 
store for him. He had received 
several unfavorable comments 
while he was putting up his 
antenna, like, "Not another 
CBer," and, "Well, there goes 
my TV." He hadn't yet made his 
first transmission, but the 
minds of his neighbors were 
already made up. When he 
finally did make .his first 
contact, the results were 
frightening. Irate neighbors 
shouted several unprintable 
comments and offered other 
abusive suggestions. At this 
point, the Amateur had no 
other choice but to shut down 
his operation until he could get 
some help. With his limited 
experience and knowledge, he 
could not start any investiga-
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tion on his own. He contacted 
a veteran Amateur and ex
plained the situation. The 
veteran operator, having just 
established an investigation 
committee, concluded that this 
case would be a good test to 
see how the committee would 
work, and how it would be 
accepted by the complainants. 

The investigation started 
with an inspection of the 
Amateur's station, which 
included checking his license, 
his equipment for proper 
installation (grounds, filters, 
coax, etc.) and his operating 
procedures. This particular 
station was found to be 
properly configured with a 
match box, SWR bridge, brute
force line filter, lowpass filter, 
and station ground. It was 
discovered, however, that the 
station ground was, by 
necessity, very long and was 
radiating rf energy. This 
condition was corrected by 
replacing the existing ground 
wire with RG-58/U coax shorted 
with two capacitors. Once the 
inspection of the station was 
completed and the "stamp of 
approval" was put on it, we 
started " Phase II " of the 

investigation. We decided that 
a test would be conducted 
consisting of transmissions 
involving all frequencies, 
modes of emission, and anten
nas. Once a date and time for 
the test was decided on, a 
letter was drafted explaining 
what the test would consist of , 
date and time of the test, a 
little background on the opera
tor (class of license, call sign, 
what knowledge is required to 
pass the exam for that class 
license, and so on), and an 
invitation to visit the station to 
view the license and ask 
questions about the test and 
Amateur Radio. It was also 
requested in the letter that an 
attached complaint form be 
completed during the test, and 
we stated that any complaint 
could be lodged following the 
test. If no complaints were 
lodged, it would be assumed 
that no interference was 
experienced. 

The test was to consist of a 
transmission on each band (10, 
15, 20, 40, and 80 meters) using 
ssb and CW, and two antennas 
(vertical and beam). Each 
transmission was for a three
minute duration on each band, 

Your credentials, and the purpose of the visit, should be carefully explained to each 
complainant when the investigation starts. A calm and courteous attitude is essential. 



fact: 
our guality a~urance is your 
performance msurance. 

Original ly designed for battlefield ruggedness, the microphone elements 
in Shure mobile and communications microphones otter unequaled 
reliability. Our quality control engineers anticipate the worst possible field 
conditions . These microphones have been subjected to the most rigorous 
tests in the industry, including six-foot drops onto hard floors; violent 
vibration tests; temperature variat ion tests ranging from a bitter -54°F. to 
a searing 185°F.; and 100% humidity tests. We've even dragged them 
behind automobiles on open roads and subjected them to a battery of 
corrosion tests. And yes, they really work after all that! 

Exclusive Three-Way Flex Tester 
Shure knows that the single most common cause of microphone 
malfunction is failure of the cord. An exclusive Shure-designed 
story-and-a-half tall microphone cord tester dishes out more abuse than 
the average microphone gets in a lifetime. 
Stretch, rock, and twist: first, the cord tester stretches the mic rophom·: t<J 
the fu ll length of the cord. Then it simultaneously rocks the microphone 
270° at the end of the cord while it gives the microphone a violent 90° 
twist in two directions. And this goes on day after day' 

3-D Shake Tester 
A microphone that fails spells 
disaster for a mobile com
munications system. Every Shure 
microphone is designed to 
withstand hours in our brutal 30 
Shake Tester - simulating years 
of driving over rough , bumpy 
roads. 

Million-Cycle Switch 
Tester 
Another abused microphone 
component is the switch . 
Shure-designed long-life leaf 
switches operate with a wiping 
act ion that resists the buildup of 
corrosion and dirt. And Shure's 
ongoing tests show that they 
continue to make contact reliably 
and positively after one million 
switching operations. 

mobile communications microphones 

D SHURE 
® 

Shure Brothers Inc. 222 Hartrey Ave., Evanston, IL 60204 In Canada A. C. Simmonds & Sons Limited 
Manufacturers of high fidelity components. microphones, sound systems and related circuitry. 
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The test TV antenna can be used to determine if the neighbor's antenna is defective or 
improperly installed. 

antenna, and mode of emis
sion. This letter was made in 
twenty-three copies (one for 
each family in the apartment 
building) and included attach
ments consisting of FCC bulle
tin 25, a complaint form, and a 
list of the protection devices 
installed in the Amateur sta
tion. The complaint form re
quested the following informa
tion: Type of entertainment 
device affected (make and 
model) and type of interference 
(voice, static, slashed picture). 

Once the letter and attach
ments were complete and 
ready for distribution, the 
committee sat down to discuss 
how the complaints would be 
handled. One week prior to the 
test, the letter was distributed 
to each family and each was 
asked to sign for them. Signing 
for the letter served two 
purposes: It ensured that each 
family received a letter, and it 
would eliminate complaints 
being lodged later because " I 
didn't know about the test." 
The letters were distributed 
one week prior to the test to 

The day of the test, a 
cassette tape was played 
through a portable PA system 
stating that the test was about 
to begin - another way to 
ensure that the test was not 
forgotten or ignored. The actual 
test was accomplished in about 
one hour, after which a com· 
plaint station was set up in the 
basement to receive the com· 
plaints. As we were setting up 
the complaint station, our ears 
were tuned toward the stairs, 
awaiting the thunder of feet 
making their way down. Within 

f ive or ten minutes, we heard 
voices, and footsteps on the 
stairs, but were greatly relieved 
when there were only three 
com plainants. The three were 
interviewed and the complaint 
forms were reviewed to be sure 
that we understood what was 
written. After the forms had 
been reviewed, an appointment 
was made with each resident to 
conduct the actual invest iga
tion. When all complaints had 
been lodged and the people 
had departed, the committee 
again reviewed each form, com· 
pared it with the transmission 
log to determine which band, 
mode of emission, and antenna 
was causing the interference. 

I cannot overemphasize that 
when going to the complain
ant's house to conduct the 
investigation, an atmosphere of 
friendly cooperation is impera
tive. A professional , yet not 
stuffy, attitude is also very 
important. When meet ing the 
complainant and introducing 
yourself, give him or her a brief 
summary of your purpose and 
qualifications. This first 
meeting is a very delicate and 
important moment, and a bad 
approach can jeopardize the 
entire investigation. 

When the time for our first 
investigation appointment 
arrived, we introduced our
selves to the people once 
again , showed them our qualifi
cations (class of Amateur 
license, letter of appointment 

al low several days for visits to 
the station. It turned out that 
no one visited the station, but 
at least the invitation was 
made. 

A satisfied neighbor is the only acceptable conclusion to the investiga· 
tion of a TVl/RFI complaint. 
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to the investigation committee), 
and proceeded with the investi
gation. While one committee 
member remained at the com
plainant's house, another went 
to the Amateur station to 
observe the operation during 
the retest. This was not done 
to degrade the Amateur; rather, 
it was done to show the com
plainant that we were trying to 
conduct an unbiased investiga
tion. Test transmissions were 
again conducted according to 
the information obtained from 
the complaint form, while a 
committee member monitored 
the entertainment device. A 
description of the interference 
experienced, and subsequent 
corrective actions, was 
recorded on a cassette tape for 
future reference. In all cases 
we had concerning TVI, the 
cause of the interference was 
found to be in the TV antenna 
system (shorted or deteriorated 
lead-in wire, loose or corroded 
connections, etc.). The case 
involving stereo interference 
was found to be electrical 
interference through the power 
line, and we recommended that 
the owner obtain a brute-force 
line filter at his option. When 
all complaints had been investi
gated and corrective measures 
taken, the investigation was 
considered complete. 

In closing, let me re-empha
size that TVl/RFI can be 
corrected, but not by one per· 
son. If your club or town does 
not have a TVl/RFI Investigation 
Committee, you should start 
one as soon as possible. 
TVllRFI has been around for 
many years, and will remain to 
haunt us until strict regulations 
are placed on home-entertain
ment equipment manufactur
ers, but this doesn 't appear 
likely to happen in the near 
future. Until then, you have a 
choice to accept interference 
problems, and restrict your 
operations, or to do as we did 
and cure them with a TVl/RFI 
Investigation Committee. It 
really works, and we should 
know - DA 1TM is the newly 
licensed Amateur, and DA1KV 
is the helpful veteran! 

HRH 

COMPACT ANTENNA HEADQUARTERS 
Below are l isted only some of our produc ts. We have chosen fo r the most part to concentrate 
on high-efficiency compact antennas designed for limi ted-space locatio ns. real izing that lack 
of space for ful l-sized · farms .. is a major problem fo r many of today·s amat eurs . A ll traps. coil s. 
baluns. and center connectors used in our systems are ful ly assemb led , adjusted. and weather
proofed here at our plant. and are rated for ful l legal power input. Our wire antennas are 
complete wi th Z-1 ba lun (A-1 center connector with 160 meter models }. #14 solid insulated 
copper wire. dielectric insulato rs. and 100 feet o f nylon support rope. We inc lude what we 
believe are the most comprehensive instructi ons in the industry with each model. making 
install ation and accurate tuning relati vely easy. 

APARTMENT -PORTABLE-TRAILER 
AV-1 ALLTENNA 
Low·p,ofile no-radial anlenna your neigh · 
bors and landlord can live with ' Ideal for 
Apartments. Condos. Campsites, Mobile 
Homes or RV's. Boats . Field Days. and 
Emergencies. 80· 10 meters by quick. no
tool IJand cha119e -lakes full legal power 
- full quarter wave on 10. 15. and 20-
16' maximum height - mounts anywhere 
a ground can be established - a balcony 
rail. pa tio. yard . or out a window. Mounting 
post included. Breaks down to 5' package 
for easy storage and transport. reassemble 
in seconds without tools -broad-banded 

no ad1ustment across 10, 15. 20. or 
40 200 kHz on 80 without adjustment. 
full 80 coverage with several settings -
adjusls to a virtual 1:1 VSWR in seconds. 
No tuner needed -extend coverage to 
all of 160 with the optional A0-160 
add-On coil section. 

Model 
AV·1 
A0·160 

Bands Height 
80·10 16' 
160 21' 

Price 
S89.95 
528.95 

COMPACT TRAPPED DIPOLES 
Shorter lhan usual trapped antennas. tMy 
pro~de effective multiband operation with 
a single set ol elements and a single 
coax feedline. provkling a practical method 
or compressing a multiband an1enna onto 
a smaller city lot. Orn 160 meler models 
use the only commercially-available traps 
that will permit full power on 80 meters 
at this p1ice and overall length. 
Model Bands Lglh. Price 
T0· 1684 160.80175. 40 110' $74 95 
T0-16080 160. 80/75 160 ' 559.95 
TD-8040 80/75. 40 78' $54 95 
T0-4020 40. 20 40' $49.95 

COMPACT SHORTENED DIPOLES 
These are standalll dipoles shonened 10 
half-size by using loading coils Good for 
small lots. anics. and constructing sklpers. 
The SP-40 works very well on 15 meters 
as well as 40 
Model Bands Length 
SP·160 160 130' 
SP·80 80175 63' 
SP·40 40. 15 33' 

Price 
$42.95 
$41.95 
53995 

Call or write for complete catalog describing all 24 antennas we make, with prices. 

ANTENNA SUPERMARKET 
P.O. Box 563 • Palatine, IL 60067 • (312) 359-7092 

Phone orders welcome - 9:30 to 5:00, Monday thru Friday 
Include Interbank acct. number and expiration date on credit card orders. 
Prompt shipment • 30-day guarantee• Components available separately 

MULTIBANO SHORT DIPOLES 
These provide absolule maximum per· 
formance possible in a minimum space 
location by combining shortened elements 
with full-size elements connected to a 
single coax feedline at the balun 
Model Bands Length Price 
MSP-8010 80/15. 40 /'4' $69.95 

20. 15. 10 
MSP·1 80115 '14 ' $59.95 

40. 15 
MULTIBANO FULL SIZE DIPOLES 
These antennas provide uncompromised 
multiband operation by connecting separate 
half wave elements to a single coax 
feedline at the balun 
Model Bands Loth. Price 
PD8010 80-10 130' $54.95 
PD-8040 80. 40. 15 130' S49.95 
P0-4020 40. 20. 15 66' $39.95 
P0-4010 40-10 66' 544.95 

Illinois residents add 5% sales tax. 
COD's to U.S.A. only. 

~i~g~~g a_nd handling ( U.~.S Su~~c~d 
Verticals . 3.00 
Add to above tor. 
Parcel Posl . . . . . . . . . . • . . 2.00 
APO and FPO . 3.00 
Canada and Mexico . . 4.00 
coo·s i.oo 

HamGearMart Has A 
Perfect Match For You 
If you're in the market to buy or sell equipment , you're in the market for 
HamGearMart . We match individual buyers and sellers - economically, 
efficiently, effectively. 

At least once each week, HamGearMart matches buyers' requirements against 
available equipment. Buyers are advised of the equipment that meets their 
needs . Then, they contact the sellers directly; all negotiations are stric tly 
between buyer and seller. 

Using HamGearMart is easy and econo mical. Send one registration form 
(below) and $3. 73 for each piece of equipment. Your entries remain a c tive for 17 
unique matches or for one year. SELLERS: Provide price, type, brand, and 
model of equipment. The optional monitoring information is sent to buy ers for 
RF inquiries. BUYERS: Specify gear either by brand and model, or by type and 
price range. 

Register now with HamGearMart - a great s e rvice for Hams. 

I 
(HamGearMart is not an equipment dealer, and it c anno t warrant or guarantee 
equipment or data associated with this servic e.) 

P .O . Box 6b. 1879 Po~t HcL. So u thport. C T 06490 r YEs,";;g:7°e;"";e-:ithH~G;'a;M'a;;:'" - - - - - - - - - - - , 

I (For each '5.ddili.onal item. u$e a n exlra page or fac simile cop y of ro ..-m .) I 
I PRICE I GEAR YEAR GEAR TYPE:XCVR,TEST,etc PRICE RANGES : I 

~ For Type and Price 0ption
8 E Day of Week 

BRAND:MANUFACTURER !Circle Onel 
L Monitoring 

A. 40-99 F.525-699 ~ L data for Hour IUTCJ B 100-199 G. 700 - 899 
E buyers• RF GEAR MODEL NUMBER C.200-299 H. 900-1099 E 
R inquiries Freq.: Novice D.300-399 1.1100-1399 R 

(ootionalJ. E.400·524 J 1400&UP 

I NAME CALL CLASS I 
,'""' ~ ADDRESS TELEPHONE I 

I C } )'--L._: • I 
I 

--·\ J j \. CITY STATE ZIP 

u •r,· ··, · 
L ~' ( k~~ ' P.O. Box 66, 1879 Post Rd ., Southport. CT 06490 HRHag I 
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There's a test instrument 
sitting on the shelf over my 
workbench, an instrument that 
has solved more mysteries for 
me than Sherlock Holmes ever 
told Watson about. It has 
probed the workings of trans
mitters, both during their 
design and after they had been 
constructed. It has been inval
uable in perking up a tired 
receiver when my regular signal 
generator was suffering from 
acute power supply breakdown. 
It has also helped my investiga
ti on of antenna elements and 
the effects of fastening them 
to a support boom in different 
ways. 

When I acquired this instru
ment, it was called a grid-dip 
meter. Its modern cousins no 
longer have grids, but some
times the name follows it, just 
as many soft drinks are called 
"Coke," whether they are made 
by Coca Cola Company or not. 
The grid-dip meter, or GOO in 
the vernacular, is a simple 
gadget, really: a small tube, a 
tuned circuit, a handful of 
small capacitors and resistors, 
and a source of filament and 
plate voltage - plus, of 
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course, a meter to tell you 
what's happening inside the 
circuit. 

What makes a dip meter dip? 
It's a very simple principle that 
allows one tuned circuit to 
absorb power from another 
one. If you monitor the power 
in the c ircuit that is oscillating, 
you will notice a change when 
some nearby circuit is borrow
ing some of that energy, see 
Fig. 1. The circuit is osci llating 
at a frequency determined by 
L 1 and C1 . L 1 is surrounded by 
an electromagneti c field, and 

Fig. 1. A grid-d ip meter works by coup· 
ling some o f the osci llator's energy into 
an external, unknown ci rcu it. In th is 
case, the coupling is by means of mag
netic l ines o f force. When the external 
circuit is resonant at the same frequency 
as the oscil lator, some of the energy is 
"borrowed," and this decrease is indi
cated by a change in grid current of the 
oscil lator tube. 

some of the lines of that field 
cut across the coil in the near
by c ircuit of L2/C2. If thi s 
secondary ci rcuit is resonant at 
a frequency other than the one 
produced by L 1/C1 , then it is 
"borrowing" very little energy 
from the oscillator. However, 
when the value of Land C are 
just right, so that the circuit is 
resonant at the same frequency 
as the oscillator, then the 
energy induced in L2 is circu
lated back and forth between 
L2 and C2 in what has been 
called the "flywheel effect." 
This cyclic charging and dis
charging of the capacitor 
through the coil requires 
energy, and the only place to 
get it is from the osc illator tube 
in the dip meter. 

A vacuum tube that is driven 
hard will act as a rectifier on 
half of the cycle applied to its 
grid, allowing current to flow 
on the positive half of the sine 
wave. An oscillating circuit 
does drive the tube hard 
enough to cause grid current to 
flow, and the meter, M1 in 
Fig. 2, indicates the amount of 
current. When the circuit is 
osc illating without any outside 



interference, the meter indi
cates the amount of energy 
flowing in the grid circuit. 
When a tuned circuit, L2/C2, 
borrows some of that energy, 
the meter reads less, telling 
you that something is sharing 
the wealth. This, then, leads to 
the action and the name of the 
instrument; as you tune the 
dipper through its range, the 
oscillator frequency matches 
that of the external circuit at 
one point. This causes the 
meter to " dip" to a lower 
reading as the external circuit 
takes some of the energy from 
the dipper, and you then read 
the frequency from the cali
brated dial. You can plug in 
one of several coils to cover a 
wide range of the spectrum. 

An interesting property of 
this combination is that the 
amount of energy borrowed is 
directly proportional to the 
number of lines of magnetic 
force that the external circuit 
intercepts. If the circuits are 
close together, a lot of energy 
is transferred; the greater the 
separation between the two, 
the less energy is transferred 
and the less the disturbance 
indicated on the grid-current 

meter. Also, the amount of 
energy absorbed is directly 
related to the quality of the 
tuned circuit (this is the same 
thing that is called Qin many 
discussions of tuned circuits, 
and is a measure of the losses 
or inefficiency in a circuit). A 
circuit that has very little 
internal resistance (loss) will 
circulate a lot of energy, and 
show a very sharp, deep dip in 
the meter reading of the oscil
lator. A circuit with a poor LIC 
ratio, lossy components, or 
with external resistance or 
loads connected to it will indi
cate those losses by exhibiting 
a broad, shallow dip in the 
meter. It will also require that 
the two circuits be closer 
together in order to notice a 
change in the meter reading. 

Dipper types 

Early dippers were, of 
course, built using vacuum 
tubes to sustain oscillation in 
the circuit. Naturally enough, 
when transistors appeared on 
the scene, there was a rush to 
adapt these new power-saving 
devices to the dipper, but not 
al I attempts were successful. 
The transistor, being a low-

Grip-d ip meters come in a variety of sizes, prices, and styles. Here are three of several 
you may find if you shop around. The Heathkit unit, lower left , is available. new, a~~ is 
battery powered. The Eico at t he lower right is ac powered, and shows up in class1 f1ed 
advert isements and f lea markets from t ime to time. The larger unit, at the top, is a 
Measurements Corporation " Megacyc le Meter," no longer made but somet imes found 
at flea markets and used-equipment sales. It has a separate tuning head (the round 
object at the far left) , and a very sensitive meter housed in the power-supply portion. It 
was made for industrial use, and therefore is more rugged and sometimes more 
accurate - an excellent buy if you find one, but be sure all the coils are with it. 

RI 

GRID CURRENT 

l 
.,. 

PLA TE 
VOLTAGE 

Fig. 2. Grid current flow can be meas
ured by placing a low-range meter (milli
ammeter or mi croammeter} in the grid
return c ircuit. The resistor is the one nor
mally used for operating bias on the 
tube. 

voltage, low-current device, just 
didn't set up a large field of 
lines of force around the coil , 
and this made it difficult to 
couple to an external circuit. 
Also, some transistors oscil
lated so weakly that the current 
flow was very small , making it 
very difficult to read on a 
meter. Sometimes the change 
in current was almost micro
scopic, since the transistor 
tried to make up for the energy 
loss by changing its internal 
impedance. To try to overcome 
this trait, some manufacturers 
and experimenters tried con
necting a diode to the tuned 
circuit, letting it rectify the rf 
energy and thus drive a meter 
to obtain a reading. In theory, 
this would be fine; if any 
external circuit borrowed some 
energy, there would be less to 
drive the meter, thereby show
ing a dip when the external 
circuit was tuned to the 
oscillator's frequency. In 
practice, this didn't always 
work out - the amount of 
energy was sometimes so low 
that it couldn't overcome the 
diode's internal resistance, 
therefore "dead spots" would 
show up as you tuned the 
oscillator across the spectrum. 

The development of the junc
tion field-effect transistor 
(JFET, or FET) saved the day 
here. The gate of the FET 
seems to behave just about the 
same as a grid in a tube, and 
allows somewhat conventional 
metering circuits to be applied. 
Still, because the current is 
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"""In Fig. 3. Solid·state oscillators, working at 
lower voltages and greatly reduced 
power levels, produce a very small 
amount of current flow in the gate or 
base circuit. In such cases, a diode must 
be used to detect the amount of rf 
energy in the tuned circuit. Sometimes 
an amplifier transistor (meter driver) 
must be added to obtain enough meter 
swing to be useful. 

very low, it is measured in 
microamperes, rather than milli
amperes as in tube circuits (1 
microampere = 0.000001 
ampere; 1 milliampere = 0.001 
ampere). See Fig. 3. 

Another device that showed 
great promise was the tunnel 
diode. (Don't ask me to explain 
that one - I still think it's 
something right out of science 
fiction. Electrons tunneling 
from one place to another? 
Shades of space warps and ion 
drives!). Anyway, the tunnel 
diode worked well enough as 
an oscillator that several 
experimenters made successful 
dip meters usi ng them, and one 
company marketed a "Tunnel 
Dipper" that was popular for a 
while. 

Uses for your dipper 

Enough of this theoreti cal 
stuff about how the dippers 
work - let's look at some 
ways to use a dipper. 

The original, and most 
obvious, use is to determine 
the resonant frequency of a 
tuned circuit. It is especially 
useful when the ci rcuit is wired 
in place in a transmitter or 
receiver where it has all the 
normal stray capacitance and 
inductance of tubes, sockets, 
bypass capacitors, and wiring 
connected to it. The higher the 
intended frequency, the more 
these stray items effect the 
true frequency of the c ircuit. 

The ideal way to "couple" 
the dip meter coil to the 
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unknown circuit is by allowing 
the lines of force to cut across 
the coil, which is called 
inductive coupling, shown in 
Fig. 4A. There are times when 
you cannot get proper coupling 
in this manner, so you can try 
capacitive coupling, Fig. 48. 
This doesn't mean that you 
physically connect a capacitor 
between the two coils, but 
rather place the dip-meter coil 
in such a position that there is 
a natural capacitance formed 
by the two circuits being very 
close together. Caution: Don't 
try this with vacuum tube cir· 
cuits with the power on! The 
voltage can injure or kill you, 
as well as zapping the dip 
meter. 

This feature of either induc· 
tive coupling or capacitive 
coupling can work against you, 
too. Your dipper may be induc
tively coupled to a coil, and at 
the same time capacitively 
coupled to another nearby 
circuit. You must be sure you 
are reading the dip for the 
correct circuit, and one way to 
do this is to tune the unknown 
circuit to a different frequency 
and see if the dip meter follows 

COIL 

~ 
x_' DIPPER 

~\_ 

Li 
CAPACITIVE 
COUPLI NG 

• 
Fig. 4. The best method of using a dipper 
is to let the field lines couple from one 
coil to the other, as shown at A. Capaci· 
tive coupling can be used, as in B. This is 
not a capacitor that you wire into the cir· 
cuit , but rather is a natural capacitance 
formed between two conductors close 
to each other. The connect ing lugs on 
the side of the plug·in coil are usually 
good, sensitive spots to couple to. 

it . If it doesn't , try touching 
nearby parts with a pencil or 
small screwdriver to see what it 
is that the meter has found. 

You can f ind stray reso
nances in this manner, and 
el iminate the problems they 
cause. I once built an oscillator 

The grid·dipper coil and the coil under test can be coupled end·to·end, or side-by-side 
as shown here. The important thing is that the magnetic lines from one coil are inter· 
cepted by the other. This usually happens when the wires in the two coi ls are roughly 
parallel. 



Vhf and uhf dipper coi ls have one turn or 
less, and require rather c lose coupling to 
the unknown c ircuit. Note that the half· 
turn " loop" and t he two-turn coil are 
somewhat parallel for best coupling. Be 
sure that the dipper coil does not make 
contact wi th the coil or any other part o f 
the rig, thus causing a false read ing. 

that was supposed to work on 
19 MHz. It did, but there was an 
unusually strong signal at the 
third harmonic, 57 MHz, right in 
TV channel 2. Snooping with 
the dip meter found a bypass 
capacitor with leads long 
enough to be self -resonant at 
57 MHz, which gave the har
monic an unwanted boost. A 
different style of capacitor 
cured the problem. If you would 
like a lesson in effective 
bypassing, take a few common· 
value capacitors and short the 
leads together. Measure their 
frequency of resonance with 
the dip meter - you'll be sur
prised how poor some types 
are for the 6- or 2-meter range. 
(If they're resonant above the 
frequency at which you want 
to use them, they will not do 
thei r job.) 

Antennas and feedlines 
Want to know where your 

antenna is resonant? Couple a 
dipper to it. Again, you can do 
this either by inductive or 
capacitive coupling, as in Fig. 
5. One problem is that you 
must have the antenna as far 

away from ground as possible 
to get the correct reading, so 
you may need some tal I lad
ders. Any piece of wire has 
multiple resonances, so you' ll 
get some sort of dip at each 
harmonic. A good trick is to 
check at one half and one third 
of any indicated frequency to 
see if there is a " bigger" 
resonance there. 

You can prune twinlead or 
coaxial cable to exact half or 
quarter wavelengths by using 
the dipper, as shown in Fig. 6. 
Again , either type of coupling 
will work, but the inductive 
type using a simple hairpin 
loop seems to work best. 

If you want extreme accuracy 
in cutting your antenna or feed
line, use the very minimum 
coupling that you can and still 
get an indication, and l isten to 
the dipper's signal on your 
receiver (tune in the beat note 
in the CW position). The added 
capac itance from your hands or 
body will change the reading , 
so always stand in the same 
spot when you take a reading. 

(XX) 

ANTENNA_/ 

I 

' 
DIPPER 

-

I 
I 

_l_ 

6)_ , _ TURN LOOP ax> 

\_ f.NO-Ff.0 
ANTENNA 

T'-~~:;~,~~PACITA NCE 

0 
Fig. 5. To check the resonance of a 
center-fed antenna, connect a 1-tu rn 
loop across the insulator and couple the 
dipper to it, as at A. Keep the loop small 
to avoid a fal se indication (the more wire 
you add, the lower the apparent frequen
cy of the antenna). An end-fed antenna 
can be checked by capacitively coup· 
l ing the dipper to the end of it, B. In 
either case, you' ll see dips at several 
resonant points - the main one at the 
half-wave frequency, and others at each 
harmonic the antenna can work at. 

HA IRPIN 

LOOP 

//~~ ---~·1 
~~--c-oAx __ __,I 

@] .. ~ .. 
Fig. 6. A length of coaxial cable can be 
checked for its resonant frequency by 
connecting a short loop of- wire to one 
end. If you short the other end too, it will 
be a resonant half-wave. 

Detecting rf energy 
A secondary use of a dipper 

that is almost as important as 
its intended purpose is that of 
an rf detector, or absorption 
wavemeter. When used in this 
manner, the device is simply a 
tuned c ircuit with a detector 
(diode) connected to it, and the 
meter reads current through 
the diode just as it did when 
the circuit was oscillating; it's 
detecting the presence of rf. 
The diode in this case is either 
the grid of the tube (with the 
plate voltage supply turned off) 
or the base or gate of a transis
tor (with the power supply 
turned off). 

As before, the coil can be 
inductively coupled or placed 
close to the circuit for capaci
tive coupling. Be very, very 
careful about this - in order 
for a circuit to be generating rf, 
it must be alive, and the volt
ages can be fatal in tube-type 
equipment. Even with transis
torized equipment, you can get 
a nasty burn from the energy, 
and these burns are deep and 
take considerable time to heal. 
If the power involved in any 
c ircui t is more than a watt, 
treat it with extreme respect. 
When used as an absorption 
wavemeter, your dipper will 
indicate the relat ive f ield 
around an antenna, allowing 
you to adjust your transmitter 
or matching circuit for maxi
mum output. 

Many dippers have a phone 
jack in series with the meter, 
and you can plug in a pair of 
earphones to listen to the 
transmitted energy. It's not 
much good for monitoring, SSB, 
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When checking the resonance of a half
wave antenna element, capacitive coup
ling can be used. In the case shown here, 
the nearness of the tip of the element to 
the metal lug on the coil form provides a 
tiny amount of capacitance, and this is 
enough to obtain a dip in the meter read
ing . On some dippers, one lug may show 
more of an effect than the other. 

CW, or fm, but it will detect 
hum and noise on any carrier. 
You can also use the dipper to 
check for rt on the outside of a 
coaxial cable between your 
transmitter and the antenna, 
and to check the ac cord or 
speaker leads of a TV or hi-fi 
set to see if rt is floating 
around there, looking for 
trouble. Bear in mind that it is 
not a really sensitive detector 
- it takes a relatively strong 
signal to make the meter read 
- so don't expect to monitor 
the rf from a transmitter down 
the block. 

Signal generator 

In a pinch, you can use a dip 
meter as a signal generator for 
receiver trouble-shooting. It is 
generating a signal, naturally 
enough, and even the sickest 
receiver should show some 
response when you couple this 
signal into the i-f or rt amplifier 
circuitry. You won't need a 
direct connection - just hav
ing the dipper on the same 
workbench with the receiver is 
sufficient for most tests. In 
fact, you may have trouble 
getting the signal weak enough 
if the receiver is sensitive but 
needs only frequency adjust
ment. Placing the dipper in 
another room is a help, but this 
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gets to be a pain when you 
have to run back and forth to 
change the frequency. Remem
ber, however, that the absolute 
accuracy of any dipper is not 
good, so don't rely on it to tell 
you where the Amateur band 
edges are. 

An intercom? 

Oh, yes, I did say that, didn't 
I. Well, I did use a dipper for an 
intercom once, but it's not a 
system that I would permanent
ly install. Here's how it worked. 
I had a home-made dipper, and 
it was very microphonic, as 
most dippers are. By tapping 
the case of the dipper you 
could make the tube and circuit 
elements vibrate, which would 
be interpreted by a receiver as 
various thumps and bongs. If 
you were to talk very close to 
the case, your voice would 
modulate the oscillator to a 
small degree. I simply tuned 
the dipper to the frequency of 
the fm broadcast station my 
wife was listening to down
stairs and asked if the coffee 
was ready. It worked - the 
coffee arrived in a minute or 
two, along with some very 
curious glances and searching 
questions! The modulation was 
very poor, however, and could 
be understood only if the signal 
was very strong at the fm 
receiver. 

The unknown components 

You say you have a bunch of 
capacitors you picked up at a 
flea market, but they are not 
marked in any language you 
ever studied? Again, use your 
dipper. 

If you use an inductor of a 
known value and connect a 
capacitor across it, you'll find 
the frequency of the combina
tion with the dip meter. You 
can then solve an equation to 
find the value of the capacitor. 
That's great, but solving an 
equation for each capacitor 
sounds like work - even if you 
have a pocket calculator. Why 
not plan ahead and make life 
easier. Make a graph, using 
several capacitors of known 
value across a "standard" 

inductor, and plot the results 
on graph paper with capaci
tance values along the bottom 
and frequency up one side. 
Keep this standard coil with 
the graph, and always use it to 
check capacitors. Now, you can 
take your handful of unknowns 
and run through them in short 
order. For best accuracy, use 
only very good capacitors when 
you make your graph - the 
red, hard-coated, silver mica 
types are usually most accurate 
for their price, and are usually 
rated at 1 or 2 per cent accura
cy. Fig. 7 is a sample graph you 
can follow - don't use my 
values because these are only 
examples and may not be the 
same for coils you can find . 

You can do the same test by 
choosing a couple of standard
value capacitors and placing an 
unknown inductor across it. 
Make up another graph to show 
inductance, and you can then 
buy bargain rf chokes and coils 
and sort them out easily, or 
even wind your own. 

Where are the dippers? 

There was a time when the 
Amateur publications were full 
of grid dippers, when the 

A small loop at the end of a piece of 
coaxial cable allows you to find the reso
nant frequency for that length. If the 
cable is shorted at both ends, you' ll get 
an indication of its half-wavelength fre
quency. If you short one end only, you'll 
see the quarter-wave frequency. I keep a 
loop soldered to a coaxial connector like 
this as a handy test-gadget, so I don't 
have to make up a new loop every time I 
want to check a piece of cable. Caution: 
a loop that is too long will give a false 
reading at vhf. At 400 MHz and above, 
even this one Is too large. 



devices were new. Again, when 
the sol id-state era was dawn
ing, there was a spate of 
advertising. Of late, however, 
the supply has dwindled. 
They're still there, but just not 
being advertised as much. 

My all-time favorite, the 
Measurements Corporation 
Model 59, shown in the photo
graph earlier, is no longer made 
but still shows up in sales of 
equipment from laboratories 
that shut down, in surplus 
catalogs, and at flea markets. 
It's such a good instrument 
that when one appears, it never 
has to beg for buyers. There's 
also a military version of it, 
with the power supply and 
coils and rf head in one of 
those rugged, waterproof stor
age cases. I don't know the 
military designation, but you 
can recognize it by the dial and 
the coils - they're almost 
identical to those in the civilian 
version. These, too, are hot 
sellers; I found one at a flea 
market, and lost out on it only 
because I fumbled in my wallet 
and dropped a bill on the 
ground. As I bent over to 
retrieve it, someone else 
handed over the money and got 
the prize! Oh, well, you can't 
win 'em all. 

The Heath dipper is available 
in kit form, from your nearby 
Heath store or by mai I order. 
It's portability and battery 

Toroids are notoriously hard to couple a 
dipper to. A one-turn link wi ll usually do 
the trick. The tuning range of a combina
tion can be checked before wiring it in 
the c ircuit, as shown here. The tube or 
transistor you connect the toroid and 
capacitor to will add some capacitance, 
thus lowering the frequency a bit. Be 
sure to make allowance for this when 
testing - it's easier to add or subtract a 
turn or two before the coil is buried 
among other parts. 
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Fig. 7. You can use a dipper to find the value of unknown capacitors or inductors, if 
they are reasonably small and work at radio frequencies. (You cannot check power
supply components this way, for example.) Simply pick a couple of capacitors and in
ductors of known value, and keep them as "standard" units. Make up a graph similar to 
this one by substituting different values and checking the frequency of resonance with 
your dipper. Check the exact frequency by listening to the dipper on a receiver at a few 
calibration points. Don't use this graph for exact values - this is merely a sample to 
show how it's done. Also, don't rely on disk ceramic capac itors for standards -
they' re usually rated at - 20, + 80 per cent of marked value! Use the maroon-colored, 
dipped-mica types; you can find them with tolerances as close as 1 per cent. 

power make it a very desirable 
unit, and the same can be said 
for any of the transistorized 
units for sale today. 

You may find a dipper made 
by James Millen, and their 
older tube-type unit looks just 
about the same as the new 
solid-state one, except for the 
absence of an ac cord. Either 
one is a good buy, although the 
solid-state one seemed not to 
be as sensitive as the tube job. 
Eico, of course, is still with us, 
and you'll find their dippers in 
catalogs and at flea markets 
too. There are some imported 
dippers on the market from 
time to time, and most of these 
are okay. One that comes to 
mind is by Leader Instruments, 
and they have a companion 
impedance meter for antenna 
measurements. You'll see 
others advertised in various 
magazines, especially in the 
classified section. 

There are a couple of things 
to watch for when you buy a 
used dipper. Check to see if all 
the coils are there, of course. 
You can make substitutes, but 
I'll almost guarantee that you 
cannot duplicate the winding of 
the original, therefore your dial 
markings will be way out of 
line. If you're willing to put in 
the time making up a new dial 
and calibrating it to your home
made coils, then a really inex
pensive dipper might be a 
bargain. 

And, of course, you can build 
your own. There have been 
several designs published in 
various magazines and hand
books, and we have one on the 
drawing board here at Ham 
Radio Horizons. Keep watching 
for it - we're trying to make it 
low cost, using parts that are 
easy to get and a circuit that's 
easy to assemble. You'll see 
it soon. HRH 
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PUBLIC RELATIONS 

BY MICHAEL COLVIN, WDIAKB 

One evening recently, while 
my wife and I made final 
preparations for dinner, I took 
some time to give our guests, 
a business associate and his 
spouse, a tour of our old 
Midwest farmhouse. When we 
passed the smal I room my ham 
gear shares with my wife's 
sewing machine, my friend 
inevitably remarked, " My, that 
sure is a fancy CB you have 
there." Hastening to explain 
the difference between 
Amateur Radio and Citizen's 
Band, I was suddenly aware of 
how little the public really 
knows about Amateur Radio or 
the services it performs. It 
seems strange that a hobby as 
old, well-organized, and service
oriented as ham radio should 
suffer from such a low public 
profile. 

Aside from the chance 
publicity we receive because of 
our work in disasters, or the 
untoward remarks of nationally 
syndicated columnists, much 
of the news coverage we get is 
limited to newspaper announce
ments or calendar entries: the 
date, time, and place of the 
next club meeting or ham 
class. As important as such 
coverage is, there is so much 
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more that could be done, not 
only with newspapers and 
magazines, but with radio and 
television as well. Both public 
and commercial radio and tele
vision are still under-used, in 
spite of the new ARRL radio 
spot announcements. 

The ARRL has recently begun 
efforts to give Amateur Radio 
greater mass-media exposure. 
The recently established news 
service and brand new radio 
series, "The Wide World of 
Amateur Radio," have given 
many Americans their f i rst 
close-up look at ham radio in 
action. The recent film, 
" Moving Up to Amateur Radio," 
is an excellent attempt to reach 
CBers who have become dis
enchanted with the QRM and 
lack of courtesy often en
countered on 11 meters. 

But the real work of public 
relations belongs to local 
Amateurs and clubs. That's 
where Amateur Radio is 
happening; during emergen
cies, in ham classes, at Boy 
Scout meetings, in contests 
and field days. There's plenty 
of news. The first problem is 
to get the word to the news
papers, radio, television, and 
local service and social clubs. 

The second problem is to get 
them to use what we provide. 

Contrary to much public 
feeling , public relations is not 
a vaudeville act performed only 
by political campaign managers 
and Madison Avenue execu
tives. It is a necessary skill 
for anyone or any organization 
that needs to create a wel !
informed public. It demands a 
level of expertise that few of us 
in Amateur Radio have 
bothered to acquire. Fortunate
ly, public relations skills are 
easy to learn. Without them, 
however, we cannot hope to 
communicate effectively with 
the public. 

This guide is written 
primarily for those of you who 
are on the publicity firing line: 
club presidents, secretaries, 
newsletter editors, and anyone 
else whose job it is to get the 
word out. Since all of us have 
other things to keep us busy 
(jobs, families, DXing, etc.), 
the suggestions and ideas pre· 
sented here are designed for 
the part-time publicist. In most 
cases, doing an effective job of 
public relations will take no 
more than a few hours a 
month. But the time invested 
will eventually pay off in 



several ways: a greater public 
awareness and acceptance of 
ham radio, an increased club 
membership, and a stronger 
organization from top to 
bottom. 

The news release 

The news release to local 
newspapers, radio, and tele
vision stations is the bread and 
butter of public relations. A 
news release can be used to 
announce the purchase of a 
new vhf transceiver for the 
city's emergency communica
tions van, to invite the press 
and public to attend the club's 
field day or hamfest, to issue a 
statement on a proposed hike 
in fees for special automobile 
license plates, or to announce 
any other newsworthy event. 
These examples illustrate the 
three basic purposes of a press 
release: to provide background 
information, to announce 
events for news coverage, and 
to issue statements. 

Form: Neatness is the first 
mark of your organization's 
credibility. The news release 
should show the editor that 
your club has respect, prestige, 
and public importance. A re
lease with typos (typographical 
errors) misspellings, and 
crossed-out words will end its 
career in the editor's wastebas· 
ket. Those that are chosen will 
probably look professional. A 
nice looking letterhead logo for 
your news release forms can 
be easily made using rub-on 
lettering, available at your local 
art or drafting supply store. 

Content - The Who, What, 
Where, When, Why: The first, 
or "lead," paragraph is the 
most important part of the 
release. Though short (no more 
than four lines), it should an
swer at least three of the five 
Ws. The second paragraph 
should answer the rest. 

Make the lead as interesting 
and informative as possible. If 
the editor isn't hooked by the 
lead, he won't read the rest of 
it. A quotable first paragraph 
has a big advantage over the 
"cut-and-dried" approach. 

Everything following the lead 

should flow naturally from it, 
in order of diminishing imper· 
tance. Paragraphs should be 
short (one or two sentences). 
Fill in the important facts and 
give background information 
where necessary. All names, 
dates, places, and quotations 
should be double-checked be· 
fore you send out the release. 

Always give the title of the 
person you are writing about 
(John Jones, president of the 
Midtown Amateur Radio Club 
... ). Call letters, however, 
should be used only in ham 
publications, since this kind of 
fraternal identification means 
nothing to the public. Names 
and addresses of local resi
dents mentioned in the release 
should be included. 

Use a brief, standard closing 
paragraph about the aims and 
purposes of your group: "The 
Midtown Amateur Radio Club 
is an association of 80 local 
ham radio operators dedicated 
to serving the community and 
promoting the activities of 
Amateur Radio in Midtown 
County." Be careful, however, 
not to editorialize or oversell 
your club in the closing state
ment. Simple is best. 

Reaching the media 

Mailing lists: Compile a list of 
the addresses of local news
papers, wire services, and radio 
and television stations on car
bon copy labels or photocopy 
labels. Have several copies of 
the list on hand so that you 

In this example of a press release for local newspaper or radio-station use, the facts 
are presented in a clear manner. Note that the relationship of Amateur Radio to the 
town and its communications system is spelled out, and that there are no Amateur 
terms used which would be meaningless to the general public. 

NEWS RELEASE 

MIDTOWN AMATEUR RADIO CLUB 
Box 100 , Midtown , Nebras ka 06401 

June 18 , 1979 
FOR IMMEDIATE RELEASE 
CONTACT: Rob e rt J. Ready 

On Saturday , June 2 3 , 1979 , a t 1 : 00 p . m. , Mi dtown' s mayor, 

J. De l bert Cree l e y , will un ve il t h e c i ty ' s new eme r gency com-

mun ications s ys t e m at t he Ce n t r a l Count y Civil De f e nse He ad-

q uarter s . 

Ne w e qu i pme n t , purc has ed and i n s tall e d by membe r s of the 

Midt own Ama teur Radio Cl ub (MARC), wi l l provi de two-wa y loca l 

c ommun ica t i o n o n the 2-me t e r VHF ( ver y h igh fr e que ncy) Ama t e ur 

Radio band. In case of a powe r o ut age durin g a f l oo d, tornado , 

o r o ther natura l di s aster, t h e communic ations cent e r will au t o -

ma ti cal l y swit c h t o a n emergenc y gen e ra t or for powe r. 

Dur i ng t h e u nvei ling cer emo nies , Mayo r Cr e eley wil l turn o n 

t he new trans mi t t e r / r e c e ive r combinat i o n a nd, a ss i s t e d by Mr. 

Carson Kitber g, presi d e n t o f MARC , wi ll make t he f irs t radio 

contac t. 

The Midto wn Amate ur Radio Club, with some 80 membe r s , was 

es t a bl is hed i n 1923 t o pro mo te t he ho bby o f Amate u r Radio, a nd 

t o provid e a p ub l i c servi c e t o t he ci t izens o f Mid town a nd 

Ce ntral Co unty. 

- 30-
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won't get caught short in a 
pinch. 

Where possible, address your 
releases to a specific person, 
rather than to a title. Some 
cities have a media guide that 
contains the names you will 
want. Check with your local 
press or public relations as
sociation to see whether your 
area has one. If there isn't one 
try the local chamber of com
merce or the PR department of 
a large business in your area. 
Though more time consuming, 
you could also call the various 
newspaper offices and TV/radio 
stations; explain who you are, 
and find out who should get 
your releases. 

Cultivate personal contacts 
with sympathetic reporters. 
They appreciate being kept 
informed, and they may get you 
news coverage when they can 't 
handle your story themselves. 

Never send a release to more 
than one person at the same 
newspaper. Imagine how 
irritated two editors can get 
when they discover they've 
been working on the same 
story for two different sections 
of the paper. 

Finally, if you have tried 
everything else and still don't 
have the names you need, ad
dress your releases to: 

City Desk - daily news
papers 
Editor - weeklies 
News Assignment Desk -
radio and TV 
Local News Desk - wire 
services 
Photo Desk - (for picture 
stories only) 
newspapers, wire service, 
periodicals 

The budget: In the larger cities 
the wire services often main· 
tain a daily teletype list of up
coming events called a 
"budget" or daybook. All the 
media receive and use these 
listings. Though it is preferable 
to mail them a news release, 
you can often telephone the 
wire services with your story. 
Even if you don't send a news 
release to anyone else, at least 
be sure your story is put on the 
budget. 
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Timing: Too early is no better 
than too late! If your news 
release arrives two weeks early, 
it is going to be lost in the 
constant flurry of mail every 
editor receives. Mail your 
releases so that they arrive 
three to five days ahead of the 
event. 

If you are too late to mail a 
release, phone it in. 

Weekly newspapers will have 
earlier deadlines than dailies; 
so find out from each news
paper, radio, and TV station 
when their deadlines are. 

Telephone follow-up: If you 
want to be dead certain that 
the media know what is going 
on, follow your news release 
with phone calls. Your personal 
media contacts should be 
called about the time news 
releases are mailed. They may 
need some lead time in order 
to be free to cover your story 
personally. 

When you call, be clear. Give 
the reporter any last-minute 
details not covered in the 
release. Without being pushy, 
you should mention personali· 
ties, photo possibilities, and 
any special information that 
will give the reporter a hook. 

When you should make a 
follow-up phone call depends 
on when your event is 
scheduled. If it's between 10 
AM and noon, call between 
noon and 4:30 PM the previous 
day. From noon to 2 PM, call 
between 8 and 9 AM the same 
day, or 3:30-5:30 the previous 
day. Between 3 and 5 PM, call 
from 8-10 AM the same day. 

Using photos 
Generally speaking, Amateur 

Radio publications carry some 
of the worst examples of photo 
journalism. No one really 
seems to mind, however, 
because the photos serve the 
same purpose as snapshots in 
a family photo album. But, as 
far as the newspapers are con
cerned, it's often the photo that 
attracts the reader to a story. 
Nothing is more uninteresting 
to both editors and readers 
than pictures of ham gear or 
portrait shots of several people 

lined up staring at the camera. 
The best publicity pictures 

show interesting people doing 
interesting things (raising a 
tower, participating in a ground 
search for a missing airplane, 
working a transmitter during 
field day). Each photo ought to 
be a story in itself. A picture is 
"worth a thousand words" only 
if it has something to say in 
the first place. If you want a 
photo to accompany a feature 
article about Joe Hamm being 
named Midtown Citizen of the 
Year, catch Joe doing some
thing worthy of the award. 

Photos sent to editors who 
don't ask for them usually end 
up in the trash can. On the 
other hand, if you think the 
editor will use it, don't hesitate 
to send a photo with your story 
or news release. A good photo 

This is an example of what not to send to 
a newspaper or TV station for a story 
about Amateur Radio activities. The per· 
son is staring at the camera, and stand
ing by an old tire that either bears no 
relat ionship to Amateur Radio, or re
quires a lengthy explanation. The anten
na supported by the tire probably would 
not show up well in the newspaper. 
There is no activitiy to make a reader 
curious (pho to by Syndi Delaney). 



will capture an audience for 
your article. 

Use 5 x 7 or 8 x 10 glossy 
prints without writing on the 
front or back. Avoid high 
contrast or improper exposure. 
Captions should be typed 
separately and attached to the 
bottom edge of the print. 
Identify people in the photo 
from left to right, and be sure 
to include a name and number 
for further information on the 
caption release. 

Weeklies are usually your 
best bet for pictures, since 
they often have only one 
photographer. But, wherever 
you send photos, remember: 
photo deadlines are different 
from copy deadlines, so be 
sure to check. 

Avoid sending the same 
photo to several places. If you 
do, let the editors know that 
the photo is not an exclusive. 
If an editor knows that the 
photo he has is one-of-a-kind, 
he'll be more likely to use it, 
especially if it's good. 

Talking with the media 

Most Amateur Radio PR 
falls under the category of 
publicity. We are rarely involved 
in controversy. Nevertheless, 
it pays to be prepared to deal 
with sensitive issues. Any 
issue from CBers to TVI and RFI 
has the potential to develop 
into a controversy. Negative 
issues can often be turned into 
positive public relations by 
knowing how to deal effectively 
with the news media. 

The first principle to 
remember is this: the news 
media are not the enemy. Talk
ing with reporters requires 
scrupulous honesty and a 
measure of common sense. 
People and organizations get 
into trouble with the media by 
being dishonest or evasive. 

Reporters wi 11 often call to 
verify a fact, or get an opinion. 
Be sure a phone number is on 
every news release, and is 
offered when you call. 

Be well-informed on the 
issue and accurate with your 
answers, even if it sometimes 
puts you in a negative light. If 
you don't know an answer, say 

A good photograph shows people involved in something interesting, as these two ob
viously are. WD0AKB, left, and WB0ZEC, right, caught in a candid shot at a local club 
exhibit in Waterloo, Iowa. The out-of-focus background keeps a reader's attention cen
tered on the subjects I.photo by Syndi Delaney). 

so and offer to call back with 
one or refer the reporter to 
someone who can give an 
answer. If you promise to call 
back, do it. If you don't want to 
answer a question, be honest, 
not evasive. Say, "I can't 
answer that right now," or "We 
haven't decided on that yet." 
It's always best to be above 
board, so avoid making "off
the-record" statements. 

The feature story 

A good feature article for 
your local newspaper will bring 
the public right into the ham 
shack and show them some of 
the human interest and excite
ment of Amateur Radio. The 
easiest way to place a feature 
story is to work with a 
particular reporter - someone 
who has worked with you 
before and is sympathetic to 
ham radio. Every newspaper 
has a certain number of 
columns to fill in every issue, 
so reporters are constantly 
looking for good feature 
material , especially when most 
of the work is done for them. 
Even so, you will need good 
material and a persuasive 
approach. 

The first step might be to 
write to the reporter you have 

in mind, explaining your idea 
and giving reasons why it 
would make a good feature. 
You could also enclose addi
tional material (background 
information, brochures), but 
don't overwhelm the reporter 
with more than he can use. 
Close your letter by saying that 
you will follow up in a few 
days with a phone call. 

When you call, point out the 
highlights of your story and 
explore various angles that 
could be developed. Be helpful , 
not pushy. You might suggest 
that the story could be tied 
into a specific later issue or 
event. Be sure to thank the 
reporter for reading your letter 
and taking time to consider 
your idea. 

The second way of getting a 
feature article published is to 
write one and then place it with 
a newspaper. If that's the way 
you choose to go, the writ ing 
must be professional. Editors 
usually won't take the time to 
do a total rewrite of your story 
unless it is exceptionally 
interesting and compelling. 
Use the best journalistic skills 
you can muster. Make sure 
you check all facts, dates, 
names, and statistics. 

Someone in your club who is 
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a local public figure might be 
the best person to write your 
feature story. A well-known 
byl ine enhances both reader 
and editor interest. 

Different publications have 
different styles, so study the 
one you're interested in and 
aim your writing style toward it. 

Scheduling an event 

Many newsworthy Amateur 
Radio events, like hamfests, 
regional conventions, exhibits, 
and field days, often get good 
media coverage. But, if your 
club needs to make an 
important statement, take a 
stand on an issue, or make a 
special presentation to the 
mayor, you may want to call a 
news conference. 

Issuing a short news release 
is the first step. The release 
should go out 24 to 48 hours in 
advance. Provide only enough 
information to get an editor 
interested in learning more. 
For instance, the second 
sentence of a release an
nouncing a news conference 
might say this: "Mr. Joe Hamm, 
president of the association, 
will make an important state· 
ment concerning plans now 
before the state legislature to 
raise the fee for special vehicle 
license plates." Do not go into 
further detail. 

As with other releases, pro
vide the name and telephone 
number of a contact person 
who is also the coordinator of 
the event. However, the 
coordinator should not be the 
spokesman. 

If you want an event to get 
maximum public exposure in 
the media, schedule it for 10 
AM. The afternoon, and next 
morning's newspapers will be 
able to cover it , and TV stations 
will have time to film it for 
both the 6 and 11 PM news. 

By 6 PM your event will still 
make the 11 o'clock news, but, 
unless it's good feature 
material , it will be old news the 
next day. Some television news 
teams now use portable video
tape equipment instead of film. 
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If stations in your area are so 
equipped, it would still be 
possible to get your story on 
the air within two hours of 
news time. 

The weekends are often an 
excellent time to schedule a 
news event. They are generally 
slack times for news, and the 
media are on the alert for 
interesting stories. 

The event coordinator should 
have some press kits ready 
with copies of ARAL brochures, 
pictures of club activities, a 
copy of the statement to be 
made, and any other informa
tion relating to the event. Have 
planty of these available to 
give extra copies if requested. 

The coordinator's main 
function is to provide informa
tion and technical assistance 
to the media. Greet the press, 
and get their names and affilia
tions. Know where electrical 
outlets and fuses are. Have 
someone on stand-by to get 
tape, make a phone call , pass 
out coffee, etc. Help crews 
and photographers identify 
whoever is on camera. Above 
all, know the difference 
between good coordination of 
the event and ordering the 
media around. 

If the event is a news 
conference, choose a symbolic 
location which is easily 
accessible to the media. For 
example, if your club is going 
to announce the installation of 
a new 2-meter repeater for 
emergency communications, 
hold the news conference at 
Civil Defense headquarters, 
and let the mayor be the first 
one to make a contact on the 
new equipment. Pick a room to 
match the crowd you expect. 
Better too small than too big. 

A news conference is best 
staged as a panel. Lead into 
the main or " name" speaker 
with one or two minor 
speakers. Once the major state
ment has been made, open it 
up for questions from the 
media. Provide the media with 
a list of persons who would 
be willing to make further 

comment on the subject of the 
conference. 

Start on time. A reputation 
for promptness adds to your 
club's credibility. On the other 
hand, a reputation for being 
late will decrease the media's 
attendance at future events. 

Radio and television can be 
valuable public relat ions tools 
that go far beyond the 
occasional news coverage 
given to Amateur Radio. Ham 
rad io can be good material for 
public service announcements 
(PSAs) or late night or early 
morning talk shows. Gaining 
access to the electronic media 
demands a different approach 
than that used for the print 
media. Radio and television 
news and public affairs people 
may react negatively to infor· 
mation or material sent to them 
which was clearly intended 
for the local newspapers. It 
is preferable, for example, to 
use the neutral term "news" 
rather than " press" in referr ing 
to conferences and releases. 
Some sensitivity to these 
differences between the media 
may result in better acceptance 
of your message. 

Television PSAs 
It is becoming increasing ly 

difficult to place public service 
announcements on television, 
which is constantly swamped 
with requests for time from 
charitable organizations and ed
ucat ional institutions. Stations 
have only a limited amount of 
time to give, so, to be success
ful , there are some tricks to the 
trade you should know. 

Most Amateur Radio organi
zations do not have television 
spot announcements on hand, 
so you should talk first with 
stations to see if they will 
assist you in filming or produc
ing one. You should also check 
with local advertising or public
relations firms for help. A 
te levision spot need not be 
elaborate. Often an interesting 
sl ide or two and some copy for 
an announcer can be used, but 
much will depend on what your 



A spot announcement on a local radio 
station is a good way to attract attentio n 
to Amateu r Radio, and there are several 
available as public-servi ce annou nce
ment s (PSAs), recorded by such well
known personalities as Dick Van Dyke, 
Bob Hope, Joe Rudi (WA6PVA), Lorne 
Greene, and Captain and Tenni le. Have 
your club president or other official get 
in touch with the radio-station program 
manager to make him aware of the tape 
recordings. The announcements can be 
obtained through the American Radio 
Relay League, (ARAL) Inc. , 225 Main 
Street, Newington, Connecticut 061 11 
(,photos courtesy ARAL). 

local station requ ires or is 
willing to do for you. 

Approach television stations 
personally, not by mail. PSAs 
which are mailed in will be 
passed to the f ilm director or 
t raffic department and filed in 
the wastebasket. Call the 
station f irst and find out who is 
in charge of PSAs, then call 
and make an appointment. 

If you can 't get an appoint
ment, you may be able to drop 
by the station and ask the 
receptionist to let you see the 
person in charge of PSAs. But 
do not leave the spots with the 
receptionist. If you cannot see 
the right person, take the spots 
with you and try again later. 

When you do final ly get a 
play date, make note of it. On 
the day before the date, cal I 
the person you have talked to 
and ask for the specific air 
times scheduled for your spot. 
If someone else is in charge 
of the scheduling, diplomat
ically ask who that is -
probably someone in the traffic 
department. Thank the person 
who first gave you a commit
ment to run the announcement 
and then call the person who 
does the scheduling to find 
out when your spot is entered 
in the log. Always express your 
appreciation for the service the 
station is providing, and bui ld 
some personal rapport with the 
person in charge of public 
service announcements. The 
next time you need help, it 
will be that much easier. 

Radio PSAs 

Putting your PSA on radio is 
a lot simpler than it is for tele
vision. The ARRL has helped us 
all out by making available a 
series of radio spots recorded 
by entertainment personalities 
like Bob Hope and Dick Van 
Dyke. They are an excel lent 
way to introduce the public to 
ham radio. But, if you want to 
announce the latest series of 
ham classes, or an exhibit at 
the county fair, you 'll need 
something more specific. 

The principal skill to develop 
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in writing a PSA for radio (or 
television, for that matter) is 
brevity. All five Ws (who, where, 
what , when, and why) should 
be answered in the first 
paragraph. Your release should 
be no longer than one page and 
should include a telephone 
contact. 

When you phone the public 
service director, find out 
whether the station would 
prefer to receive a taped PSA 
or copy. Also, find out what 
length PSA the station will air. 
It is best to have prepared 
several PSAs with a complete 
range of times - 60, 30, 20, 
and 10 seconds. The 
designated times must be 
accurate. 

If you produce your own PSA 
tapes, use the best reel-to-reel 
recorder you can find , and 
follow the best production tech
niques. A better alternative 
would be to get a local radio 
station, advertising firm, or 
sound studio to do the produc
tion for you. 

As with television, find out 
when your spots are scheduled, 
and let the person in charge 
know that you heard them and 
appreciated their service. Many 
stations will provide you with 
an affidavit of performance 
listing when spots were run on 
your behalf. If the station 
doesn't have such an account
ing, the public service director 
will usually give you a rough 
idea of when your announce
ment was run, but you will 
have to ask. 

Radio stations like to receive 
feedback, especially if it's 
positive. If you are pleased with 
the service, write to the general 
manager or station staff and 
thank them. 

News Featurettes 

Some radio stations use a 
news featurette format. 
Several times during the broad
cast day segments of a longer 
interview will be broadcast. 
This kind of format is more 
flexible than PSAs and 
results in more listener 
interest. If your local station 
uses featurettes, find out who 
is in charge of producing them. 
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Local clubs of all types are always look· 
ing for program ideas and this is an ex
cel lent opportun i ty to present Amateur 
Radi o to an audience t hat knows litt le 
about it. A f ilm, perhaps accompanied by 
a brief demonstration of Amateur-Radio 
equipment at work, is a great chance to 
educate your neighbors. Here are some 
sample frame s from o ne of several 
movies available from ARRL, showing 
average hams doing i nteresting things 
(frames from "Moving Up To Amateur 
Radio," cop yright by ARRL, reproduced 
with permission). 

It may be the public service 
director or the news depart
ment. Explain your idea, and 
suggest an attractive angle that 
wi II arouse their interest. Often, 
the interview will be conducted 
over the telephone and re-

corded later for broadcast, or a 
reporter may be sent to talk 
with you . Either is good 
publicity with a minimum of 
effort on your part. 

Radio and TV talk shows 

Placing someone on a TV or 
radio show often requires a bit 
of luck and a great deal of 
ingenuity. Public curiosity, 
interest in personal communi
cations, and your club's 
credibility are probably your 
greatest assets. If you've been 
getting good coverage, the 
producers of the show will 
probably know who you are. 

Call the station and find out 
who screens prospective 
guests. Write the show host a 
short letter of introduction pro
viding some background infor
mation and news clippings. 
Address your letter to the 
attention of the assistant who 
screens the guests. You might 
suggest a good news angle 
for the show, Ii ke an on-the-air 
demonstration of ham radio. 
Follow with a telephone call to 
the assistant and establish a 
good rapport. Listen carefully 
during your conversation for 
information that will help you 
find a focus for the interview 
and will strengthen its news
worthiness. 

Making arrangements for a 
guest appearance will take 
time, so be patient. If time 
seems to be dragging on and 
you haven't heard from the 
show, make an inquiry to see 
what the problem is. Perhaps a 
new angle should be 
developed. Make your case 
strongly without arguing. You 
will always lose an argument. 

Radio talk shows with a tele
phone call-in format are 
especially valuable public 
relations tools for Amateur 
Radio. They offer you an oppor
tunity to deal first hand with 
questions from the public, and 
to clear up misconceptions 
about everything from the 
nature of ham radio to the 
cause and cure of TVI. 

More ideas 

The press book: The press 
book is a big scrapbook 



containing all the pictures, 
news clips and feature stories 
that have been done about your 
club and about Amateur Radio 
in your area. The press book is 
a good way to keep the history 
of the club straight and is an 
excellent tool for refreshing 
your memory when you prepare 
other public relations pieces. 

Speakers Bureau: Every city 
and town has social and 
service organizations ranging 
from the Women's Club to 
Kiwanis. All of them need 
programs from time to time. 
Get a list of c lubs in your area 
from the Chamber of 
Commerce. Send them each a 
letter explaining that you have 
a group of persons available to 
speak to their club about 
Amateur Radio. Make a list of 
people from your membership 
who are willing to speak to 
groups in your area. Find out 
who in your club has equip
ment that could be set up for 
a demonstration. Any of the 
lightweight solid-state trans
ceivers and an antrenna 
designed for apartment use 
could provide the basics for a 
fascinating demonstration. A 
2-meter handheld unit and the 
local repeater would also be 
interesting, especially if an 
autopatch is available. 

The speakers bureau talk 
could be centered around the 
demonstration, but doesn't 
have to be limited by that. The 
film " Moving Up To Amateur 
Radio" (available from ARRL, 
225 Main Street, Newington, 
Connecticut 06111) is a great 
program in itself. Or, you could 
develop a speaker's kit with 
information on the various 
aspects of ham radio in general 
and the activities of local hams 
in particular. Include a basic 
speech, but let each speaker 
pattern it to his own style. 
Obtain copies of some of the 
available ARRL brochures to 
hand out to your audience, and 
be sure to mention when the 
local ham class meets in 
your area. 

Another excellent presenta
tion can be made with slides. 
Slide shows are relatively 

inexpensive to produce for the 
mileage you can get out of 
them. The show could be 
narrated by the speaker from a 
prepared script or recorded on 
cassette tape by someone 
whose voice has a professional 
sound. The advantage of a 
recorded narration is that club 
members who aren 't comfort
able speaking in public can st ill 
present the show. But, be sure 
you have a copy of the script 
available in case either tape or 
recorder fai I. 

Spend a lot of time getting 
good slides that tell a story. 
Your slide show should be as 
interesting to outsiders and 
non-hams as it is to your own 
club members. As a negative 
example, think about the last 
time you were invited to a 
friend's house and were treated 
to a family slide show. 

Club Brochure: No public 
relations effort aimed at 
increasing local interest in ham 
radio can be complete without 
a local club brochure. If your 
club has sponsored several 
exhibits, or had a public-infor
mation table at field day, then 
you've no doubt handed out a 
lot of the colorful brochures 
contained in the ARRL exhibit 
kit. Why not add a brochure to 
that collection which high
lights the activities of 
local hams? 

The brochure should contain 
good basic information about 
meeting times and places, ham 
classes in your area, local 
repeater channels, and any 
other information about your 
club's activities. 

The brochure doesn't have 
to be expensive, but it should 
be printed on good quality 
paper on an offset press. You 
might also want to include a 
few pictures or cartoon draw
ings if you have an artist in 
the club. 

There are plenty of avenues 
you can use to put your story 
before the public, and explor
ing them is both interesting 
and educational. The rewards, 
to your club and to Amateur 
Radio, wil I be far greater than 
you can imagine. HRH 

SLEP 
ELECTRONICS 

ISNOW 
SHIPPING ... 

TEN-TEC 
OMNI-A ANALOG TRANSCEIVER WITH FREE 
252MO PIS . . . .... . .... ...... $899.00 
OMNl-D DIGITAL TRANSCEIVER WITH FREE 
252MO PI S .. .. ...... . .... . $1.069 00 
540 ANALOG TRANSCEIVER WITH FREE 
262M PIS WITH VOX . . . . $699.00 
544 DIGITAL TRANSCEIVER WITH FREE 
252M PIS WITH VOX . . .. ..... .. $869.00 
509 ARGONAU T TRANSCEIVER WITH FREE 
210 PIS ... .. . . ....... . . .... $369.00 
570 CENTURY 21 ANALOG CW TRANSCEIVER 
WITH FREE 670 CODE KEVER ..... $299 .00 
574 CENTURY 21 DIGITAL CW TRANSCEIVER 
WITH FREE 670 CODE KEVER .. . . . $399.00 

TEN-TEC ACCESSORIES 
215 MICROPHONE WITH PLUG ..... $29.50 
240 ONE-SIXTY CONVERTER 5401 
544 ... . . . .. .. $110.00 
241 CRYSTAL OSCILLATOR 5401544 . $35.00 
242 REMOTE VFO 5401544 ..... .. $179.00 
243 REMOTE VFO 5451546 .. .. ... $139.00 
244 DIGITA L READ -OUT COUNTE R 
540 .. . ..... . . .. ... ... ..... $197.00 
245 CW FILTER 5401544 ... • .... . $25. 00 
247 ANTENNA TUNER . . .... $69.00 
248 NOISE BLANKER 5451546 . . . . . $49.00 
249 NOISE BLANKER 5401544 . .... $29.00 
276 CRYSTAL CALIBRATOR 570 .... $29.00 
277 ANTENNA TUNERI SWR BRIDGE FOR 
5701574 . .......... . ....... . . $85.00 
645 UL TRAMATIC KEVER 5451546 .. $85 .00 
KR-20A SINGLE PADDLE KEVER 117 VACl6-
14 voe. . ... ..... ... .. $69 .50 
KR -50 ULTRAMATIC KEVER DUAL PADDLE 
11 7 VACl6- 14 voe ... . .. . .. .. . $110.00 

WE PAY SHIPPING VIA U.P.S. TO 50 STATES. 
EXPO RT ORDERS FOB PARCEL POST. PHONE 
BILL SLEP (704) 524-7519. MAIL YOUR 
CHECK. VISA OR MIC TO: 

&LEP ELEC::TRONIC::S r,µ::J C::O. 

L.~ 
P.O. BOX 100, HIGHWAY 441 , DEPT. HH-8 

ono, NORTH CAROLINA 28763 

HOTEL TROPICANA 
LAS VEGAS, NEVADA 

JANUARY 10-13, 1980 
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Further Your Frequency Counting 10 Ways ... with OSI 
0 Accuracy f) Reliability Whatever your needs in frequency measurement and readout. 

you're sure to achieve optimum results with OSI precision 
digital instruments. Their portability and rugged construction
coupled with the judicious use of the latest technologies in 
solid-state design - have culminated in equipment that 
provides the best performance/ price trade-offs available. 

f) Performance 0 Sensitivity 
0 Compactness 0 Readability 

0 Ruggedness () Portability 
0 10Hz-to-1.3GHz a!) Cost-Effective Pricing 

GENERAL-PURPOSE MODELS 

OSI 3100 Mlllll lroqorl<! Clolhr ; 

~w . . 

FULL 1-YEAR LIMITED WARRANTY 

COMMUNICATIONS MODELS 

DSJ ,. lilac f~ r.... 

~-. ' 

FULL 5-Y EAR LI MITED WARRANTY 

HAND-HELD POCKET-SIZE MODELS 

FULL 1-YEAR LIMITED WARRANTY 

Featuring automatic decimal points and zero blanking. and including built-in antennas and battery 
trickle chargers. these ruggedly housed portable instruments - that can be taken wherever you need to 
go - are ideal for use by service and testing technicians. communications people and sophisticated 
amateur /professional radio operators. 

PARAMETER MODEL NUMBERS 
J IUU JDUUA 3550W" 

Frequency Range 50Hz-to-700MHz 50Hz-to·600MHz 50Hz-to-550M Hz 
Accuracy Over Temperature 0.2PPM-O to 40°C 0.5P PM-17 to 37 °C 1.0PPM- 65 to 85°F 

!Proportional Oven) !Oven] !No Oven) 
Sensitivity: at 146MHz lOmV l OmV 25mV 
!Typical) at 220MHz l OmV lOmV 25mV 

at 450MHz 25mV 25mV 50mV 
Number of Digits 8 (Automatic Decimal Point & Zero Blanking) 

Olgil Height 0.5 inch 
Power Requirements 11 5VAC or 8.2-to-14.5Vdc 
Dimensions 3"H x B"W x 6"D 2.2s·H x a·w x 5·0 
Prices (in Single-Unit Qly.) $269.95 $199.95 $149.95 
• Model 3550K Ou1k-K1t (95% Assembled and 100% Tested by OSI) . . . Priced at JUSt $99.95 
20-Hour Rechargeable Battery Pack Option-03: 539.95 (in Single-Unit Qty.) 

These instruments offer a host of premier features like: t ight accuracies over wide temp. and frequency 
ranges: 25dB pre-ampli11, • ·c·n with adjustable 60d8 attenuation: 0.001Hz resolution-10Hz-10KHz: 
selectable 0.1. 1.0 and 1G ~ec. time-base: and 50 ohms or 1.0 megohm input impedance. They're hand
somely packaged in rugged cabinets whose portability and dependable long-term performance will 
prove a boon for the most exacting field or test-bench requirements. 

PARAMETER MODEL N IMBERS 
C700 CtOOO 

Frequency Range 50Hz-to-700MHz I OHz-to- 1.0GHz• 
Accuracy Over Temperature 

!Proportional Oven) 
0.2PPM- O to 40°C O.IPPM- 0 to 40°C .. 

Sensitivity: at 50Hz-75MHz 50mV 20mV 
(Typical] at 75Hz·500MHz lOmV 5.0mV 

at 500MHz· 1 GHz NA > 50mV 
Number of Digits 8 (Auto Decimal Pointl 9 !Auto Decimal Point) 
Digit Height 0.5 inch 
Power Requirements 1I5VAC or 8.2-to-I 4.5Vdc 
Dimensions J"H x a·w x 5·0 4"H x l O"W x 7.5"D 
Prices (in Single-Unit Qty.) $369.95 $499.95 

Optional (-01) 1.JGHz Version Available. 
20-Hour Rechargeable Battery Pack Option-03: 539.95 (in Sing le-Unit Oty .) 

No bigger than a small calculator and utilizing the latest in LSI technology. they are a major advancement 
that obsoletes competitive makes. As small as they are. they do not sacrifice anything in accuracy and 
readout size. They feature resolutions of 1.0Hz- direct in just 1.0 sec.-or 10Hz in 0.1 sec.: and 1.0PPM 
TCXO: and have BNC direct inputs ol 1.0 megohm (50 ohms prescaled). Ali this. and their cost-conscious 
pricing make them a most effective buy where pocket-size convenience is a key consideration. 

MODEL NUMBERS 
PARAMETER 5DOHH I IOOHH 

Frequency Range 50Hz-to-500MHz I 50Hz-to-I OOMHz 
Accuracy Over Temperature 1.0PPM TCXO Time-Base (17 ID 40°C) 
Sensitivity: at 100Hz-50MHz 30mV 

I 
30mV 

!Typical) at 50MHz-250MHz 30mV NA 
at 250MHz-450MHz 50mV NA 

Number of Digits 8 (Auto Decimal Point & Zero Blanking) 
Oigit Height 0.4 inch 
Power Requirements 8.2-to-14.5VAC • or 115VAC !using External AC Adapter! 
Dimensions 3.5"W x 1.25"D x 5.75"H !Case] 
Prices (in Single-Unit Qty.) S169.95 I $119.95 

• Built-in Rechargeable Battery Pack Included as Std. 

For information on representatives and /or distributors in you r area. 

IN THE 
WEST 

as well as technical data/ pric ing details. contact your nearest DSI Regional Sales office: 

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

CA Exchanges Call Collect (714) 565-8402 
7914 Ronson Road. San Diego. CA 9211 1 

IN THE 
EAST 

OSI COMMUNICATIONS, INC. 
Call To ll-Free (800) 241-4545 

GA Exchanges Call Collect (404) 977-2225 
53 Old Stone Mill Road. Atlanta, GA 30067 



MODEL SOO HH · 
5.0:Hz--,,;:.500 MHz 
-Witho_1:1t)3at!~ry ·capability 

SAY·E· $s·00. 
, :~ith Bafrery C~pabili ty 

NiooEi:i:soo HH · .. $:1s9.95 
Mqoi;L} 90 f;IH . .. $119.95 

. . . 

The 100 HH an~d 500 HH hand held frequency count~rs 
represenr a significant new advancement, utilizing 
the latest LSL design . .. and becau.se it's a OSI inno
vation, you know it obsoletes any competitive makes, 
both in price ·and performance. No longer do you have 
to sacrifice ac_c_uracy, ultra small readouts and poor 
resol~tion -to get a ~alculator size instrument. Botb 
the 100 HH and 500 HH have eight .4 inch LED digits 
- 1 'Hz resolution - direct in only 1 sec. or 10 Hz ir;i . 
. 1 sec,...:__ 1 PPM TCXO t ime base. These counters are 

• · p~tfe.crto/ aJrapplications be it mobile, hilltop, rriiri fi~ 
· 0r;.:: benc b Wor k.J'! .. · -~ · , , · · ·1 · J •1~ (800 :·:: 

, , . · _,_BSJ'.'?Q4~J [ ,_::::;; .;:; _ (aoo- s42:.s2s3) . :~ ·,:{fF1:--t~~ 
. ~-t·:.. ... · -. ~; ---:'. ·r~ · }~~fu:.--L~:_;; ·-"· ... .. . 1 ,~; ~ ••• ~ ~ -· 

,~ .. ~ 

FREQUENCY C'c)UNTER CONSUMER DATA COMPARISON CHART ..... . -0: - .. 
SUG'STD. FREQUENCY · TYPE OF ACCURACY OVER SENSITIVITY DIGITS PRE-SCALE INPUT 

MANUFACTURER MODEL LIST 'RANGE TIME BASE TEMPERATURE RESOLUTION_ 

PRICE 17° - 40°C _o•. 40•c 
100 H£• 50MHz 250 MHz - No. SIZE IN 

.1 ·sEc 1 SEC~ .. - 25 MHz 250MHz 450 MH; INCHES -
OSI INSTRUMENTS 100HH $ 99.95 50Hz-100MHz TCXO 1 PPM 2pPM 25MV NA NA 8 .4 100 Hz 10 Hz 

OSI INSTRUMENTS 500 HH $149.95 50Hz0 550MHz· TCXO 1 PPM 2'PPM 2!;MV 20MV 30 MV ·a .4 100 Hz 10 Hz 

CSC:j: MAX·SSO $149.95 1 kHz-550MHz Non-Compensated 3PPM @25°C 8 -PPM 500 MV• 250 MV 250MV 6 .1 NA 1 kHz 

. OPTOELECTRONICS OPT-7000 $139 .. 95 10H~-600MHz TCXO 1.8PPM 3.2 PPM NS NS NS 7 .4 1 kHz IOO·Hz · 
. -

• l KHz • 50 MHz t Continental Spec1at11es Corp. 
~ 

The specificadons and prtces Included fn the' above chart are as- pUblished· In. manufacturer's literature .end advertisemen1s· appearing in early l.979. OSI iNSTRUMENTS only assumes responsibility for their own specifications. - . . . - - -- -- ,~_ -~·-- -- - - - . -

100 HH .... S 99.9!! W /Batte ry Pa(:k . . . $1-19.95 
500 HH . .. $149.95 W/Battery i:>ad( , ._$169,95 
Prices and/or SRecilications These prices include ·1actory 
subject to ·change without installed rechargeabJ~ NiCad 
n_oilce ·or_o.bligati?n· battery packs, · ~ · · 

••z DSI INSTRUMENTS, INC. 
7~24 Ronson Road, Depi. G 

·San Diego, ~al i fornia 921:11 

T-500 Ant. ................... $ 7.95. 
A~..:g Battery Eliminator ... ... . $ 7.95 ~"'." 
TERMS: MC - VISA· AE - Check - M.O. - COO in U.S. Funds.·:_,.. ' -
f11ease add 10% to a maximum of $10.00 for shipping. haochin·g=:. 
ancl insurance. Orders outside of USA & Canada, please' aifci·-"_ 

· ·-:s20.oo addition to cover air shiµment. California residents add~ ·. 
-::¢j SaJes iax.. · -~-- ·- ~:~?'-> -.-



Surveyfi 
50 51 52 

CW SSB AM NETS FM REPEATERS 

A borderline band - with a 
personality that's part HF, part VHF, and some 

unusual modes thrown in for fun 
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BY KARL THURBER, JR., W8FX 

Six meters has, indeed, had its 
ups and downs, and the band's 
popularity over the years since 
it was traded for the old five
meter ham band (now allocated 
to TV) has fluctuated almost 
directly in step with the eleven
year sunspot cycle. Although 
the band is noted for its strong 
shifts in performance - much 
more pronounced even than on 
ten meters - interest in six 
has been fairly high since the 
FCC first opened the band to 
Technician-class operators 
in 1955. 

Along with two meters, six is 
a very logical choice for begin
ners, especially Technicians, 
who can now operate across 
the entire 4 MHz. Perhaps it is 
an even more logical choice 
than two meters, since its 
strategic location in the radio 
spectrum allows it to provide 
really amazing worldwide 
contacts at different seasons 
and at different points in the 
sunspot cycle. Six is unique in 
that it behaves both like a vhf 
band, which is normally limited 
to line-of-sight communica
tions, and like a high-frequency 
band, such as ten meters, and 
as such is easily capable of 
earth-circling DX. 

Although six is today a 
somewhat forgotten band, it's 
poised to rebound in 1979 as 
Sunspot Cycle 21 peaks; we'll 
certainly be hearing more and 
more about six over the next 
few years. With these facts in 
mind, let's survey six meters, 

The Kenwood TS-600 transceiver is one 
of the new breed of multimode rigs de
signed for six meter, all-mode operation. 
Simi lar to its two-meter cousin, it 
operates on ssb, fm, a-m, o r CW. It 
covers 50 to 54 MHz with a power out put 
of 10 watts (photo courtesy Trio· 
Kenwood Communications, Inc.). 

F2 L AYER 

I I 1I 1I 1 I1I 1I 11 
AURORA L IONIZATION 

ox<J00-1200 lllLESJ 
480 - 1900tm 

I I' I' I ' I' I '' 

Fig. 1. Here is a quick 
reference guide to the 
major modes of six
meter propagation 
and the distances in· 
volved. Some scatter 
modes will also pro· 
vide medium-distance 
con tacts, and a spe· 
cial type of F·layer 
propagation causes 
transequatorial DX 
over a north-south 
path. 

4~~E_'z~°if'o ;~ I . eoo "" I~ 
(300 - 1500 MILES/ ltsoo MIL ES)-, 

OOUBLE -HOP c: 2 400 · 4000tm (1500·2,00 MfLESJ 

--- FZ LAYER SKIP: 16,000 tm {10,000 MIL ES} ( WORLO· WIOEJ---.-l 

taking a look, first, at its very 
nature, then going on to dis
cuss 50-MHz equipment, 
antennas, and some special 
problems involved in operating 
on the band. 

The nature of the band 
Six meters is very likely our 

most variable and unpredict
able band, and, like the weather 
in some parts of the country, 
you only have to wait for a few 
minutes before it changes. 
Although it normally acts 
much like the other vhf bands, 
such as two meters, it is very 
sensitive to the sunspot cycle. 
In fact, in the peak sunspot 
years of the late 1940s, 50s and 
60s, the maximum usable fre
quency (MUF) often hit or even 
exceeded 50 MHz, so that F
layer DX was almost as 
common on six as on the lower 
frequencies. 

The fact that six meters lies 
in that In-between "borderline" 
region between vhf and high 
frequency makes it just about 
the most interesting ham band 
we have. Almost anything and 
everything happens on six: 
regular F2-layer DX, sporadic E 
"short skip," auroral and 
meteor-trail ionization, iono
spheric and tropospheric 
scatter, trans-equatorial skip, 
and air-mass refraction. You 
name it and you've got it 
on six! 

While DX on six is not as 
routine as on the lower bands, 

it does become active enough 
in the spring and summer of 
each year. Most of the time, 
of course, s ix is much like two 
meters, where communications 
is primarily local or "extended 
local" in nature, and the line-of
sight characteristic normally 
makes communications clean 
and interference-free. The 
added spice six offers over two 
overcomes one of the big 
objections to vhf work - the 
normally limited range. Under 
good to excellent propagation 
conditions (band openings), 
the usual 80 to 160 km (50 to 
100 mile) contact range of the 
typical six-meter station can 
be increased tenfold or more -
and under certain circum
stances can be global, with 
contact periods lasting up to 
many hours. 

Six-meter "short skip," or 
sporadic-E communications, is 
probably the best-known propa
gation that affects the band. 
Sporadic-E causes the band to 
change suddenly from local to 
DX; signals seem to zoom out 
of nowhere, and they often 
become extremely strong, 
sometimes for just a few 
minutes but at other times for 
hours at a stretch. Signals from 
about 480 to 2400 km (300 to 
1500 miles) can be heard and 
worked easily, even with low 
power and modest antennas. 
Multiple-hop reflections from 
the ionized E-layer can extend 
this range out t o 4000 km (2500 
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miles) or so, allowing one to 
work all of the forty-eight adja
cent states, Canada and 
Mexico. 

Sporadic-E, or " E-skip," 
propagation is probably caused 
by increased radiation of ultra
violet and soft X-rays from the 
sun, creating small but highly 
ionized patches or clouds in 
the ionosphere at about the 
same height as the normal E
layer: around 100 km (65 miles). 
Usually, none of the normal 
ionospheric layers are ionized 
strongly enough to reflect six
meter signals, but the sporadic
E layer is sufficiently ionized 
so that it can reflect signals 
up to 150 MHz or higher, often 
causing pandemonium among 
fringe-area TV viewers and 
adding spice to two-meter 
operations. 

Most sporadic-E openings 
on six occur between May and 
September, though they can 
occur in any month. Sharp 
operators maintain a special 
watch for it in the mornings 
and evenings, starting in late 
April and carrying through the 
fall. A propagation-wise six
meter buff can easily pick up 
ten or twenty states during an 
E-skip season without elabo
rate equipment or fancy 
antennas. And the beauty of 
this kind of propagation is that 

it is fairly independent of the 
sunspot cycle; it can appear 
anytime, even in the depths of 
the cycle. 

The "biggie" in six-meter DX 
work, of course, is sunspot
related F2-layer propagation -
the kind that makes 19,000-
km (12,000-mile) contacts 
possible. It may sound un
believable if you have never 
tried six, but in the sunspot 
peak years of 1947, 1958, and 
1969, working international DX 
was " the thing" on six, and 
was almost as common an oc
currence on six meters as on 
ten. Transequatorial and trans
oceanic contacts were com
monplace in all three recent 
cycles, and even back in 1947 
a record DX contact on six -
spanning more than 16,000 km 
(10,000 miles) - was made 
using equipment a lot simpler 
than that available now. 

There are several other 
lesser, but stil I important, types 
of propagation that make life 
interesting on six. There is, of 
course, auroral reflection ; this 
phenomenon can sometimes 
be taken advantage of in the 
early evening hours and can 
provide DX possibilities out to 
about 1900 km (1200 miles). If 
you see the northern lights on 
a clear night, you may want to 
point your beam north for an 

aurora session. It's easy to 
identify auroral propagation 
by the badly distorted signals. 
Usually CW is the mode that 
can best make it through the 
garble. Meteor-trail ionization is 
another less-familiar propaga
tion type, and it can affect six. 
It occurs during specific re
curring meteor-shower periods. 
This mode can yield DX out to 
about 2000 km (1300 miles) or 
more, but reception is usually 
limited to short bursts or 
" pings," making high-speed 
CW an effective mode of com
munications. Another, more 
common, form of six-meter DX 
results from air-mass or 
temperature-inversion phenom
ena, in which signals are bent 
as they pass through a bound
ary between air masses of dif
fering temperature and 
humidity. When moist, warm 
air overrides dry, cold air, the 
right condit ions exist for this 
kind of DX. This propagation 
can occur any time, but is most 
pronounced in the early 
morning and evening hours; 
contacts can be made with 
strong signals out to 800 km 
(500 miles) or more. Other 
forms of propagation affect six 
as well, and they read like a 
catalog - transequatorial , 
backscatter, ionospheric and 
tropospheric scatter, and 

Fig. 2. Signal characteristics and times of occurrence for the most common modes of propagation on six 
meters. 

Propagation Best Time Signal 
Mode of Day Seasonal Peak Characteristics 

Regular F-layer daytime winter very strong 
reflect ion 

Sporadic-E mornings and spring through weak to strong with 
evenings summer some flut~er 

Auroral loni- afternoon and spring and weak to m[oderate; dis-
zatlon evenings fall .tarted and garblep 

Meteor loni- night and summer strong burists 
zation early hours and "pings" 

Air mass (temper- anytime all seasons strong 
ature inversions) 

Transequatorial evenings spring and weak to moderate; 
fall some fading 

Scatter 
Ionospheric evenings spring and fall weak 
Tropospheric anytime anytime weak 
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others. For a good discussion 
of vhf propagat ion see " A 
Guide to VH F Propagation, " 
by K20VS, in the February, 
1979, issue of Ham Radio 
Horizons. Monthly propagation 
forecasts are found in almost 
all the Amateur magazines. 

The t rick in work ing long
haul DX on si x is to be there 
when the conditions are right. 
There are several ways to find 
out when conditions are right, 
such as by monitoring ten 
meters or CB; when those 
bands are " hot," odds are that 
six may be, too. You can also 
scan the commercial and 
public-service bands between 
30 and 50 MHz for far-distant 
stations overriding local com
munications. It pays to be a 
good SWL to work six - many 
fellows even monitor European 
TV audio carriers (just below 50 
MHz) for act ivity. Others main
tain a listening watch on 50 
MHz beacon stations set up 
by hams in many parts of the 
world just for this purpose, see 
Table 1. You might look for 
Africa and Europe in the morn
ings and the Pacific in the after
noons, while South Americans 
may ride in on transequatorial 
skip both mornings and after-

noons. Also, check channels 2 
and 3 on your TV set. 

Equipment for six 

Six is an attractive band for 
several reasons: it's possible 
to have fun on the band with 
low power and simple anten
nas; a lot of inexpensive, used 
1950 and 1960 era equipment is 
available; and the band is pres
ently uncrowded. This situation 
may change, however, as six 
perks up and manufacturers 
decide it is worthwhile, once 
again, to crank out some good 
six meter gear. 

In any case, it is important 
to point out a few facts about 
si x-meter equipment selec
tion . As far as receiving equip
ment goes, six should be 
t reated as a vhf band, and re
ceiving gear should be 
purchased that has high sensi
tivity, a good signal-to-noise 
ratio, and excellent stability. 
Just as on two meters and 
higher vhf and uhf bands, the 
best receiving setup is none 
too good, and a poor setup will 
be a total flop. An inadequate 
receiver or converter can 
reduce your regular operating 
range considerably and make 
it difficult, if not impossible, to 

Some CB mobile antennas are readily adapted for either six-meter or CB use if the coil 
assembly can be separated from the base and whip. Obtain a spare coil and modify it for 
six meters by removing or shorting the windings. Switching to another band is as s imple 
as unscrewing one coi l and replacing it with another. Shown here are the Sparkomatic 
SA 204 CB Mobile antenna left; the SA 104, center; and a drawing of t he terminal connec
tor assembly for the SA 104 and SA 204, right (photo courtesy Sparkomatic Corp.). 
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Antenna couplers (or matching units) are 
as import ant on six meters as on the low
er bands. This one, by Leader, covers the 
range of 50 to 54 MHz, and contains an 
swr bridge. It is rated at 100 watts, and 
wi ll match loads of 20 to 250 ohms. In ad
dition to its matching capabi l ities, it 
offers attenuation of harmonics or spuri
ous signals which might cause TVI or 
interfere with fm broadcast-band recep
tion. 

hear weak-signal DX when the 
band is open. 

At hamfests and in the used
equipment ads, you will fre
quently see commercial 
receivers made in the 1950s 
and 60s that cover six (usually 
up to 54 or 55 MHz), rather 
than just to 30 MHz. Few of 
these receivers, even the best 
of them, do a good job on six; 
most are tube-type sets with 
low sensitivity and poor image 
rejection on the higher 
ranges, and, their stability on 
the six-meter band is often 
poor. Otherwise excellent 
double-conversion receivers 
(such as the SX-73, NC-183D, 
HR0-60, and SP-600), which 
cover six directly without the 
use of an accessory converter, 
lack adequate sensitivity 
on 50 MHz. However, these 
sets can make excellent 
tunable i-fs for a six-meter 
converter. 

Most serious 50-MHz DX 
work is transacted using a 
receiving converter and rf 
preamp installed ahead of the 
receiver. The best kind to use 
is the crystal-controlled 
converter which uses a crystal 
oscillator to mix with the 
incoming signal to produce a 
variable i-f (intermediate fre
quency) difference signal that 
is fed to a convenient band on 
the receiver. This usually works 
out to an i-f around 14 or 28 
MHz. (Hamtronics, 65F Moul 
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• 
Some high-f requency band rigs can be 
used on six meters by means of a t rans
verter - such as this FTV-6508 by Yaesu 
Electronics. It accepts low-power, ten
meter energy f rom a transmitter and con
verts it to six-meter output at a power 
level of 50 watts. When receiving, six
meter signals are converted to the 28 to 
30-MHz range, and a normal receiver is 
used as a tunable i-f to detect them 
(ph ot o courtesy Ya esu Elec tronics 
Corp.). 

Road, Hilton, New York 14468 
makes a complete line of 
converter and rt preampl ifier 
kits if you want to go this 
route.) 

Transmitters 

As for the transmitting end, 
equipment is not necessarily 
different or more expensive 
than that for the lower bands, 
and there are several ways to 
go about getting on the air. 
One way is to buy an older a-m 
and CW six-meter transmitter 
of the type popular in the 50s 
and 60s. Many of these are 
available today for less than 
$60 and can give you a lot of 
fun for a modest investment. 
For the most part, however, 
you will want to use such 
equipment for CW DX work 
rather than phone, since a-m is 
not used very extensively in 
most parts of the country 
(although you may find an a-m 
net active in your area for local 
ragchewing)_ Some of the more 
popular equipment of this type 
that you may find includes the 
WAL Globe Scout, Globe Chief 
90A, and Hi-Bander; Gonset 
Communicators; Heath 
HW-10; and the Clegg Zeus 
(with 6- and 2-meter coverage) 
and the " 99'er" for six meters. 
Two popular transceivers that 
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seem to " live on" on six are 
the Gonset G-76 transceiver 
and the Swan 250; si nce the 
Swan operates ssb as wel I as 
a-m and CW, it is probably the 
most convenient and flexible 
means of quickly getting 
on six. 

Another way of getting your 
feet wet on six is by converting 
an existing high-frequency 
transmitter, such as one left 
over from your Novice days . 
This method probably repre· 
sents the least-expensive route, 
and it allows you to recycle an 
old transmitter that might 
otherwise be relegated to a 
dusty shelf forever. Many older 
rigs have lent themselves fairly 
well to such conversion, includ
ing the Viking I and II, Johnson 
Ranger, and the Heath DX-35, 
DX-40, DX-60 and DX-100, 
among others. Conversion is 
for the experienced bui Ider, 
however, and usually involves 
reworking coils and other com· 
ponents, as well as taking 
special precautions to ensure 
that TVI isn't aggravated by the 
circuit modifications. 

If you have a high-frequency 
transceiver and want to use it 
on si x, you might consider 
constructing or purchasing a 
transverter. This is a sort of 
"two-way converter," an add-on 
accessory that adapts the 
transceiver to six-meter opera
tion. On transmit, the unit 
mixes the output of the high
frequency transmitter with a 
crystal oscillator output to 
produce a six-meter signal 
which can be fed directly to an 
antenna, or routed through a 
linear amplifier for high power 
operation. On receive, the 
transverter performs a similar 
function, " beating" or hetero
dyning received signals to a 
convenient band on the trans
ceiver for detection and ampli
fication in normal fashion. This 
arrangement is excellent if you 
are interested in CW and ssb 
work rather than fm operation 
(most high-frequency trans
ceivers do not have fm 
capability) and want to get on 
six with a minimum of equip
ment duplication. Kenwood and 

Yaesu both make accessory 
transverters for their high
frequency equipment. 

Still another way to break 
into six is by way of the multi
mode transceiver. Most of 
these are patterned after their 
two-meter cousins, and allow 
fm, a-m, CW, and ssb operation 
in one compact unit. These 
units will appeal to a broad 
range of operating interests, 
and if you can afford their cost 
($650 and up), they probably 
represent the most efficient 
and growth-oriented way to get 
on six. Also, they run the least 
risk of becoming outdated in 
the near future. Kenwood's 
TS-600, Yaesu's FT-6209, and 
the Palomar Kachina 1 are 
popular transceivers of this 
type; however, unlike their two
meter counterparts, not all 
such multimode transceivers 
are designed for fm repeater 
work. Carefully check the 
specifications of the unit that 
strikes your fancy before 
you buy! 

What about power? Six, like 
ten and two, is remarkably for
giving of the station running 
low power. For locally good 
signals (especially for fm 
repeater work), low power isn' t 
a big handicap, providing that 
what rf is generated is radiated 
through a decent antenna. A 
10 or 20-watt transmitter can 

Th is transverter is intended to adapt the 
popular Kenwood TS-520 and TS-820 
series o f transceivers to 50-MHz opera
tion. It can be used with other transceiv
ers as well . Power output is 10 watts 
I.pho to courtesy Trio-Kenwood Commu· 
nica tions). 



do very well for itself when 
the band is open, particularly 
if riding on sporadic-E skip 
when signals tend to be very 
strong. Of course, for weak 
signal DX work, under border
line band conditions, the 
higher-power station enjoys a 
margin over lesser stat ions. 
For working the more exotic 
propagation modes, such as 
aurora and meteor-trail , the 100-
watt class seems to be a good 
minimum power to shoot for in 
setting up your station. In this 
regard , a good yardstick to 
remember is the rule of ten, 
which says that a tenfold in
crease in transmitted power 
will result in a 10 dB increase 
in signal strength on the re
ceiving end, other factors bein~ 
equal. Thus, going from 10 
watts to 100 (or using a 10-dB 
gain antenna) would mean a 10 
dB signal strength improve
ment, or about two S-units. 
This improvement might not be 
significant under good condi
tions, but if your signal is bor
dering on the noise level, it 
could mean the difference 
between failure and success in 
making a solid contact. 

Antennas for six 

Antennas for six are a 
combination of high frequency 
and vhf designs. Indoor dipoles 
or verticals can work well 
enough for local ragchewing, or 
through close-in repeaters, but 
tor serious work a high, in-the
air antenna is a must, just as 
on two-meters. Polarization is 
not too much of a problem, 
although for local work and 
through repeaters, polarization 
should match on both ends to 
prevent excessive signal path 
loss (it's usually vertical for 
repeaters, while for DX most 
antennas are horizontally 
polarized). The most common 
six-meter antennas are four or 
five-element Yagis, with wide 
element spacing for higher 
gain. Those who don't mind 
the large size of the array 
gracing their home may stack 
Yagis for more gain, believing 
that the biggest antenna they 
can get in the air will 

produce results. 
Regardless of what type of 

beam you use, make it rotat
able; a f ixed antenna, in most 
locations, seems always to be 
aimed in the wrong direction 
when the band is open! Most 
light-duty TV rotators will 
handle small and medium-sized 
arrays, since they are not much 
larger than television antennas. 
Even a simple dipole will work 
when the band is open, pro
vided you can rotate it. But 
bear in mind that a five-e lement 
beam can produce a 10 dB ERP 
(effective radiated power) im
provement, equivalent to boost-

Fig. 3. Repeaters on six meters gen
erally follow this pattern of input/ 
output frequencies. The upper end 
of the band is shared by model-con
trol operators, using frequencies of 
53.1, 53.2, 53.3, 53.4, and 53.5 MHz. 
Both simplex operators and repeat
er builders should avoid operation 
near these channels; interference 
could cause the loss of expensive 
equipment. Not all repeaters follow 
this list, and some have either input 
or output capability on the National 
Simplex calling frequency. 

Simplex frequencies, MHz 
52.49 
52.51 
52.525* 

Repeater frequencies, MHz 
Input Output 
52.01 53.01 
52.03 53.03 
52.05 53.05 
52.07 53.07 
52.1 3 53.13 
52.15 53.15 
52.17 53.17 
52.23 53.23 
52.25 53.25 
52.27 53.27 
52.33 53.33 
52.35 53.35 
52.37 53.37 
52.43 53.43 
52.45 53.45 
52.47 53.47 
52.55 53.55 
52.57 53.57 
52.63 53.63 
52.65 53.65 
52.67 53.67 

• National Simplex Frequency. 

ing transmitter power from 10 
to 100 watts as in our previous 
example. One quickly learns 
that dBs are a lot easier to 
come by in the antenna than in 
the transmitter! 

As for range, the si x-meter 
radio horizon isn't much dif
ferent from the two-meter 
horizon, so you can expect to 
be able to work out from 80 to 
160 km (50 to 100 miles) or 
more, depending on the equip
ment and antennas in use at 
both ends, unless you're both 
surrounded by hills that com
pletely block the path between 
stations. As on two, hilltop 
sites can considerably boost 
your reliable operating range. 

Six today 

Like its sister bands lying 
about 100 MHz higher and 20 
MHz lower in frequency, six 
offers a lot to the veteran 
operator and newcomer alike 
- and it's a band where ORM 
is almost unknown. Even if you 
discount the DX potential en
tirely, it's a good band for 
reliable local communications, 
combining some of the best 
qualities of two and ten. 

You should find that most 
six-meter activity is centered 
around 50.1 MHz - 100 kHz up 
from the low end of the band. 
Technicians can now operate 
all the way down to 50.0, but 
most operators still monitor 
just to the high side of 50.1 , 
around 50.105 and 50.110 MHz. 
The favored operat ing mode is 
ssb, though for really serious 
DX work, CW (below 50.1) can't 
be beat, although it is infre
quently heard. Slow-scan TV, 
radio-teletype, and wideband 
fm can also be used on six. 

Going higher in the band 
you 'll find the repeaters clus
tered between 52.01 MHz (the 
lowest input frequency) to 
53.67 MHz (the highest output 
frequency). Most 50-MHz band 
plans call for 20-kHz-wide 
channels with 1000 kHz (1 MHz) 
spacing between inputs and 
outputs, the input frequency 
being on the "low" side as in 
the 146-M Hz portion of the two
meter repeater band. The 
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national simplex frequency is 
52.525 MHz, and additional 
simplex frequencies are 
pegged at 52.49 and 52.51 MHz. 
Scattered among the repeaters 
are Amateur model-radio
control channels, 53.1 through 
53.8 MHz, in 100 kHz steps. A 
lot of coordination is required 
between repeater groups and 
hams who are RIC buffs to 
prevent mutual interference. At 
present, interference isn' t too 
much of a problem; a scan 
through the 1978/79 ARRL 
Repeater Directory reveals 
fewer than 170 repeater listings 
for six, contrasted with the 
thousands operating on two 
meters. 

Recognizing that the band is 
just coming out of the 
" sunspot doldrums," the ARRL 
has tried to stimulate activity 
on six by sponsoring a special 
" 600 Club Award. " To qualify, 
invididual hams must present 
QSLs that confirm contacts 
with enough stations to rack up 
the required 600 points; various 
numbers of points are awarded 
for each country and ARAL 
section worked, as well as each 
aso made. (Contacts through a 
repeater don't count, and 
stations can be worked only 
once.) It's hoped that activities 
like this, or even variations on 
the ten-meter "10-10" phenom
enon, will boost the number of 
Amateurs on the band. 

Six meters: two problems 

Six can be fun, but there are 
two main problems you'll soon 
find out about when you try 
the band: 1. TV and fm inter
ference, and 2, inactivity. 

The biggest problem in work
ing six - especially if you live 
in a channel 2 area - is TVI. 
This is because the six-meter 
band runs from 50 to 54 MHz, 
while channel 2 is right next 
door at 54 to 60 MHz. The 
problem is aggravated in weak
signal TV fringe areas and 
when running high power. 
There are several reasons why 
six is so susceptible to TVI: the 
band is so close to channel 2; 
the 50 MHz 4th harmonic can 
blot out channels 11 to 13; 
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A f ilter may be necessary to keep trans
mitter oscillator and mult ipl ier frequen
c ies inside the rig, where they belong. 
Thi s one, by Barker and Wi ll iamson, 
o ffers 40 dB of suppression of signals 
outside its passband, and is rated at 100 
watts power handling capabil ity I.photo 
courtesy Barker and Williamson, Inc.). 

stray radiation from internal 
oscillator harmonics in the 
transmitter can be radiated at 
least as high as channel 10; 
and the audio signal can be 
rectified by the TV set's audio 
circuitry. In addition, the 
second harmonic of your six
meter signal (100 to 108 MHz) 
falls within the fm broadcast 
band and can cause problems 
with fm reception if you're 
unlucky enough to be using an 
operating frequency whose 
second harmonic coincides 
with a local station's fre
quency. 

Many of these problems are 
transmitter faults, while others 
are receiver inadequacies. 
But, regardless of the cause, 
six is a special case as far as 
TVI is concerned, since it is 
very easy to put out harmonics 
and spurious signals within the 
TV bands with a six-meter rig 
(some of which use 6 or 8 MHz 
crystals; the harmonics fall 
within the TV channels). And, 
it's not so easy to cure receiver 
deficiencies because the TV 
and ham-band frequencies are 
so closely related. A combina
tion of efforts is usually re
quired to make the situation 
livable. 

On the transmitting end, you 
should know that fm usually 
results in a lot less inter-

ference than does ssb or a-m . 
Running fairly low power helps, 
as does keeping a good separa
tion between your six-meter 
antenna and neighboring TV 
antennas. It's also a good idea 
to operate as low in the band 
as you can (to keep away from 
channel 2, which starts at 54 
MHz), and to use a special 
lowpass or bandpass filter 
between your transmitter and 
antenna. Using a 50-MHz 
antenna coupler also adds a 
degree of selectivity to your rf 
output, and can even help to 
filter out some of the rf 
" garbage" which often wipes 
out six-meter reception when a 
strong channel 2 station is 
operating nearby. 

On the receiving end, a 
special high-pass filter and 
tuned quarter-wave open stub 
installed at the TV set can 
eliminate fundamental over
loading or " blocking" caused 
by the presence of your signal. 
If the filter alone doesn't do the 
job, the stub may be effective. 
It is made from 300-ohm twin
lead connected across the TV 
set's antenna terminals, in 
parallel with the antenna wires. 
The stub's length is calculated 
from this formula: L = 2420/ F, 
where L is the desired length 
(in inches) and Fis the inter
fering frequency (in MHz); for 
an interfering signal at 51 MHz, 
the length works out to about 
120 cm (47-1/2 inches). If you're 
using RG-59/U coax, the length 
would be different and would 
be about 104 cm (41 inches). A 
suggestion: cut the twinlead or 
coax about 5 cm (2 inches) too 
long and trim back 6-mm (1/4-
inch) pieces until you reach the 
point of minimum interference 
from your transmitter. Just be 
careful not to cut the stub too 
short, or you can ruin channel 2 
reception. 

So, I've looked at the band, 
made some equipment and 
antenna suggestions, and 
pointed out some of the 
problems you might encounter 
in operating on si x. Why try 
six? Try it because it's there -
and it's a darn good band too! 

HRH 



SECOND ANNUAL LITTLE ROCK 

HAM·A·RAMA 
LITTLE ROCK, ARKANSAS 

Aug. 4 & 5, 1979 
9:00 a.m. to 6:00 p.m. Saturday 
9:00 a.m. to 2:00 p.m. Sunday 

(Dealers may set up Friday evening) 

ARKANSAS STATE FAIRGROUNDS 
* Dealer displays in air·conditioned 

buildi ng 
* ARAL State Convention 
* ARAL forum and MARS meeting 
* Giant fl ea market, $2 per parking 

space 
* Party Saturday night 
* Covered f lea market area in case 

of rain 
* No commerc ial dealers in f lea 

market area 
* RV hookupso nfairgro undsandtwo 

KOA campgrounds within 20 miles 
* Hamfest located 2 mi les west of 

1·30 on Roosevelt Road 
* Talk·in on 146.34/94 
* Hourly door prizes plus 2 major 

prizes 

For further information contact: 

Morris Middleton AD5M 
19 Elmherst Drive, Dept C 
Litt le Rock, Ark. 72209 
Phone (501) 568-0938 

Call m~ 1-800-243-7765 
f A EE: ~oou~t1~~u~a~:r~~~~~~zde~ ~~~v~~~1pment Lisi 

AUTHORIZED DEALER ... 
FOR OVER 50 MAJOR LINES 

NEW ANO USED EQUIPMENT " Get on our used 
equipment mailing list. TRADES WELCOME "The 
best allowances anywhere" - ·we buy good used 
SSB gear" DUR EVERYDAY LOW PRICES " remain 
the same for cash or trade·ins'" SAME DAY U.P.S. 
SHIPPING "Just a phone call away " COMPLETE 
RADIO SERVICE SHOP "Mail Order Repair Service" 
• Fast Efficient Service • Most Repairs Done and 
Shipped Within 7 Days • We Repair All Brands • 
Amateur Extra First Class Licenses • All Work Guar
anteed • Free Shipping Both Ways If Work Is Done 
•Send Us Your Defective Equipment U.P.S. Collect. 

Our Fine Reputation Speaks For Itself 

" You Ship It - We Fix It" 

•1~ 
llllliiiirla! 

OPEN: 
Mon. -Fri. 10-6 
Thurs. 10-8 P.M. 
Sat. 10-4 

95 Kitts Lane, Newington, CT 06111 
··Near ARRL Headquarters' ' 

Connecticut Residents Call: 
(203) 667-0811 

11611 N.E. 50th Ave. 
P.O. Box 1686 
Vancouver, WA 98663 
Phone: 2061573·2722 

Twelve pages 
packed with per
formance-proven 

Larsen KL.i lrod 
antennas and a 

variety of mounts for 
mobile, portable and 

base stat ion two-
way communications. 

Models for the 
complete range of 

amateur frequencies in 
low, high and UHF bands. 

Write for your 
free copy today. 

Antennas 
In Canada, write: 
Unit 101 
283E. 11 th Ave. 
Vancouver, B.C. V5T 2C4 
Phone: 604/872-8517 

"' KiJlrod rs a Registered trademark of Larsen Electronics, Inc. 

New! Amateur Upgrade™ 

Upgrade to day! 
Great for 
ham parties 
and clubs, 
$9.95 each 

Kantronics Amateur Upgrade is an educational board game that 
familiarizes players with FCC rules governing amateur radio and elementary 
radio concepts. T he gam e comes complete with playing surface, playing pieces 
- coil , grommet, etc-, a die, exam cards and answer sheets, over 100 Novice, 
General, Advanced and Extra questions in all. 

Players roll the die to determine the number of spaces to move. Some spaces 
players land on have a consequence such as "exceeded 1000 watts - answer 
question, if wrong go to start." When a player lands on an exam space, he must 
tak e an exam card. After three cards have been collected by one player, he must 
take the exam, hoping to upgrade. The first person to progress through all 
levels to obtain the Ext ra·class WINS! Novice exam cards may be used 
exclusively for beginner play . 

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

The Training Company 
Phone: 9!3·842·7745 

We accept Visa. Master Charge . check and money orders. 
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Meesuremerlt Meaurement Ranges 

DCV _ 0 - .1V - .5V - 2.5V-

- . -10V - 50V - 250V - 1000V 
' 

ACV - 0 - 1 OV - 50V - 250V - ' 
·- lOOOV 30Hz to 30kHz 

DCA "' O - 50µA .- 2.5ma - 25ma 
"° - - .25A 

n - .2 to 2omn 
Range x 1x10x 1k x 10k 

dB + 10db-+ 22dbfor 10VAC 

ICE.0 
--

0- 150µA x 1k 0- 15ma 
"·i- ,; x10 0-150mx1 

HFE 
~ ~ -~ · 

0 - , 000 @ x 10 :: ·· . ' - .. ·-

Accuracy 

±3%fs 

± 4% fs 

± 3% fs 

± 3% arc 

± 4% fs 

± 3% arc 

± 3% arc 

~ - Shipping, Handling a·nd Ins ... s3.oo 

·+--

_Every Y~_-:-3?:0~ is factory assemb~ed, tested; ~am;t 
includes '.dipq~ -tp.rotected mete.I' mov.ement with 
a flis~d -input and an extra fuse:1Ttie switch assern..: 
bly has .9o~ble wiping gold d)lated contacts to 
assure years 0f troubl&-free service. At this low 
price buy)~o~ .. one for the car and one for ttie shop: 

~ - --
• -:* -

.• -
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:FREQUE~~y 'CQUNTER APPL·~~TION: .. ~; 
-• H_m_ ~adfo_ ~ Two Way Radio~- - :CB ;>· . 

Audio Amplifier & Receiver Rep~lr - ' 
• Computer Maintenance & Construction 

A Must f~r TV - PLL & VTR Repair 

includes buiit-ir 
Pre-Amp _& -Prescaler 

tmm;"DSI O~FE~'s THE, BE$! OF T.WO;:~~~-Lf?~; .. ·~~ ···: ·;~; ,::;.- : , 
!qfo ~: Ah unpreceden~ed DS! VALUE: . pn a):trg.h %u.~li,it.~W,'De~:ig?, . 
,i_~V· 50 HZ to 550 MHZ frequency counter. kit Atid, .-bec~use 'it's 
oz·:·:<· 'a OSI innovation, you know it obsoletes all competitive 

makes, both in price & performance. 
With 95% of the assembly completed by OSI, you are only 
one hour away from solving all of those difficult bench 
problems, from adjusting 60 HZ clo_ck-time bases to setting 
the frequency of a 46~ MHZ Mobile Radio. · 

(800~854-2049) (800--542-6253) 

Accuracy 
Model Price Frequency Over @ @ 

Range Temp• reture 146MHz 220MHz 

3700 $269.95 50Hz - 700MHz Propo'rt ior\al , Oyen . 
.2 PPM o• - 4o• c . '1bMV 10MV

1
'

1 

3600A $_199:95 50Hz - 600MHz Oven - . 
1QMV ' 10MV 

.5 PPM 17° - 37°C 

3550W $1 49.95 
50Hz - 550MHz TCXO 25MV 25MV 

3550K $ 99.95 1 PPM 65° - 85°F 

@ 
450MHz 

50MV 

50MV, 

75MV 

. , ii·~, i . . ' ! 

, Every 35q_,,, _ ,,,,fF® PC) ,boa-~d .'is , 
factory assembled and . . epbefdre shipment. , 

The problems'offiao.LED's, IC's, and 
Capacitors are a thing ofthe past. No 
manufacturer except ·os1 offers a 550 MHZ 
frequency counter with ; : -. 8 digits, .5 in. LED's, 
TCXO, 1 HZ resolution anJ;t a one year warranty 
on parts for under $10Q.06. We do not 
know how long we canfiol.d~this low, low price. 

Number Size 
of of Pow~ . Sin 

Readouts RHdOUll ReqUl~l)j~& 

8 .5 Inch . f 15-VA:Gl 'or: 
B.2 '.- 1,f5_V,O'C 31'H x 8"W x 6'!0 

8 .5 Inch 115· YA!:>: or; 
8.2: r 1 ~.!)VE>C. 

2\fs''H x 8"W x 5"0 

8 .5 Inch ~ 1svAt'of 
2\fs''H x 8''W x 5" 0 8:2 =' l4;~VOC 

1 HZ Resolution to 55 MHZ • 10 HZ Resolution to 550 MHZ • .1 and 1 Sec. Gate Time • :Auto Zero Blanking 

3550K Kit .. ..... ... .. . . ...... $99-~5 - 1 •111 :E 3550W ~ir~d-~i ;. ~ .... ...... $149.95 
T-101 Ant. · · · · · · · · · · · · · · · · · · · 3.95 DSI INSTRUMENTS, INC. T-101 (incl.) ~ · · · · · · · · · · · · · · · · · NC 
AC-9 AC Adp... .. .. . . ... . .... 7.95 7924 Ronson Road, Dept. G AC-9 (incl.) ..... . ... .. . ..... . NC 
Shipping, Handling, Ins ... .. .. 10.00 San Diego, California 92111 Shipping (incl.) ..... .. . .... .. . NC 
TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds. Orders outside of USA and Canada. please add $20.00 additional to cover air shipment. Galifomia residents add 6% Sales Tax. 



PRODUCT 
SHOWCASE 

For literature on any of the 
Product Showcase items use 
our ad·check service on page 78. 

Swan Astro 150 
Transceiver 

There's a new SSB/CW trans
ceiver available from Swan Elec
tronics, and it incorporates 
some very interesting and inno
vative features. 

For example, their variable
rate scanning (VAS) is a new 
method of tuning. The main tun
ing knob doesn't need to be 
cranked from one end of the 
band to the other; simply apply 
pressure in one direction or the 
other and the synthesized fre
quency control will rapidly tune 
to the desired spot in 100-Hz 
steps. A pair of push buttons on 
the hand-held microphone will 
accomplish the same thing. The 
freq uency is displayed on a 
high-intensity, orange ?-seg
ment display. This co lor, and a 
non-glare filter, allows easy 
reading in most lighting condi
tions. 

For continuous coverage be
tween the 100-Hz steps, there is 
a fine-tune knob, as well as a re
ceiver-incremental-tuning {RIT) 
control. This combination will 
allow you to precisely tune to 
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any Amateur frequency you 
desire. 

The Astro-150 covers the Ama
teur bands from 80 through 10 
meters, and the Astro-151 
covers 160 through 15 meters. 
Both feature either full or semi 
break-in operation, have a noise 
blanker, VOX or push-to-talk, and 
have a standby switch that 
allows the rig's microprocessor 
to remember the "last-tuned fre
quency," while consuming only 
a few milliamperes. There is also 
a narrow filter for improved CW 
operation. 

In conjunction with the 
"standby-memory" feature, the 
150/151 can remember what your 
last frequency was when you 
change bands. For instance, if 
you last tuned to 7125 kHz, then 
switched to the 20-meter band 
for a look, the transceiver would 
return to 7125 when you switched 
back to the 40-meter band. 

The transceiver comes in a 
compact, rugged, and hand
some case, designed for either 
mobile or home station use. 

The 150/151 is designed to 
operate from 13.8 Vdc at 18 
amperes (peak transm it), and 
1 ampere while receiving . There 
is a matching power supply 
(PSU-5) available for home use, 
as well as an antenna tuning unit 
(ST-3) in a similar attractive 
case, to make up a complete sta
tion. Power input is 235 watts, 
all modes on all bands. 

For complete specifications, 
write Gary Pierce at Swan Elec
tronics, 305 Airp o rt Ro ad , 
Oceanside, California 90254, or 
visit your nearby authorized 
Swan equipment dealer. 

New K6FZ Miniature 
Tri-Bander Antenna 
From Tempo 

A new, miniature K6FZ 20/15/ 
10-meter, tri-bander antenna is 
available for Amateurs living in 
apartments, condominiums, mo
bile homes, and other places 
where full -size beams cannot be 
erected. Measuring only eight 
feet square, the new antenna is 
based upon a half-wave long, 

constant-current loop design 
using capacitive phase shifters 
in the outer arms to achieve 
front-to-back ratios in the order 
of 15 dB. Gain over a full-size 
dipole is 1 dB. 

The new Tempo tri -bander an
tenna is constructed mainly of 
fiber glass antenna rods, which 
are exceptionally strong and 
lightweight, made by Monogram 
Industries. A copper conductor 
is in the center of each rod. The 
basic antenna is a 20-meter 
loop, onto which optional 15-
and 1 a-meter loops can be 
mounted. Elements go together 
in a matter of minutes to simpli
fy assembly or disassembly. 
Overall weight of the tri-bander 
is 14 pounds, and the antenna 
can be rotated, if desired, by any 
inexpensive TV rotor. 

Price of the complete Tempo 
20/15/10-meter tri-bander is ap
proximately $250. The basic 20-
meter antenna is only $169.50. 
Write Henry Radio, 11240 W. 
Olympic Boulevard, Los Ange
les, California 90064 for more 
details. 

DE· 130 Electronic 
Key er 

The new DE-130 Digital Elec
tronic Keyer, by Dynamic Elec
tronics, Inc., is designed to pro
vide all the features required of a 
high-quality keyer at a minimum 
cost without additional accesso
ries. For example, a heavy ac 
power supply is included, elimi
nating the need for batteries or 
an add-on supply. The cost of an 
external paddle assembly is not 
necessary since an electronic 
paddle called a "touch key" is 
included. The electronic touch 
key works on skin resistance, 
and plugs into the front of the 
keyer. This electronic key pre-



vents the keyer from "walking," 
since no mechanical motion is 
required to operate it. A keying 
relay is included to allow the 
DE-130 to directly key any trans
mitter, regardless of the type of 
circuit used. For code practice 
or actual on-the-air monitoring, 
an audio circuit drives a speaker 
mounted in the top of the enclo
sure. 

An additional feature is a 

with rf power above 1 watt. The 
catalog divides the transistors 
into two categories. The first 
category is for transistors used 
at collector voltages of 12.5-13.6 
volts. These devices are prima
rily designed for vehicular com
munications , including 12.5 
volts SSB applications. The sec
ond category are those used at 
collector voltages of 28 volts -
devices designed for military 

and base-station applications 
where low-current power sup
plies are used. 

The catalog is available with
out charge from the Hicksville 
Division of Amperex. To obtain 
your copy, write or call Marty 
Burden, Product Manager, R.F. 
Power Transistors, Amperex 
Electronic Corporation, Hicks
ville Division, Hicksville, New 
York 11802. 

TUNE position on the volume.----------------------------
control, which allows the trans-
mitter to be continuously keyed 
for adjustment purposes. Be
cause the circuits are digitally 
generated, the dot-to-dash ratio 
is exactly 1 to 3, eliminating the 
need for weight adjustments. 
Both dot and dash memories are 
included and no new characters 

will be accepted until the mem
ories are cleared. 

An accessory socket is pro
vided which completely inter
faces the DE-130 Keyer with the 
DE-131 Message Storage Unit. 
With the optional DE-131, the 
DE-130 Keyer is converted into a 
large, 6000-bit memory keyer 
with six memories which store 
about 80 characters in each. 

The price of the DE-130 Keyer 
and the DE-131 Message Stor
age Unit is $79.95 each. The 
units carry a one-year warranty 
and may be returned for a refund 
during a 15-day trial period. For 
more information, write to Dy
namic Electronics, Inc., P.O. Box 
896, Hartse I le, Alabama 35640. 

Am perex rf Power 
Transistor Catalog 

The transi stors outlined in 
this catalog are designed for use 
in applications above 1 MHz 

KLAUS QUALITY AMATEUR RADIO 
EQUIPMENT & ACCESSORIES 

KENWOOD 

TS520S TS600 TS B20S 
HF TRANSCEIVER MUL Tl MODE 6-M 

TRANSCEIVER 
HF TRANSCEIVER 

... call or write for the KLAUS price . .. 

YAESU 

FT-901 0 FT-227 R 
HF TRANSCEIVER 2-METER FM TRANSCEIVER 

... call or write for the KLAUS price . .. 

CUSHCRAFT 

We have a complete stock of Cushcraft antennas - too many to 
mention in detail, so ask about our 2-meter line of verticals and 
beams for special low, low prices. 

at&IJi llADiO 
8400 N. Pioneer Parkway, Peoria, IL 61614 

Phone 309-691-4840 
Tim Daily, Amateur Equipment Sales Manager 

Inc. 
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itself! 
The NEW Swan 100 MX Mobile Transceiver 
Just imagine. over 100 watts of mobil e power on 10 thru 80 meters. at your fingertips' 
The Swan MX-100 is compact in size. but not in performance. Noise blanker circuitry. 
RIT control = 15 KHz and a host of other features are built in. Swan·s reputation for 
value engineering backed by their 90 day warranty policy make this 100 watt solid 
state mobile the right rig for you Call and order yours today and be · rag
chewing tomorrow ' Suggested Manufaclurer s List. ~ ••••••••••••• PRICES 

SLASHED FOR YOUR 
SUMMER MOBILING 

PLEASURE. CALL RIGHT 
AWAY WHILE THEY LAST. 

Technic al Specif ications . Sem1· C\.V break-in buil t -i n vox 0 1w r.11r•1;; from 11 10 t~ voe, ClJrrP nt 

drain l30ma r f'ce 1v e ilrlCI 20 amps maximum in tr .-tns1'11I .11130 VOC 1ntl'rnctl speaker . mobile 
m ount br.::ir:k t~ t rp tractah l<• tllt sran d PS U -5 power supply \'1111'! SP"aker 101 ham shack opera
tion S r -3 Matcl11nq An tenna TLmc· availab le <1'> m;itrh1nu .1CC'P<;l.)o•v 

Call Jim for your ( 7161 235 7540 AR Net Price Quote • 

JR Amateur Radio 

':iPL'<l~ l'I ,rnd d i ~pl.1 ~ 'i k t tcrc; , numbers, p ll llC IU,ll i11 n .u1d 'I P L'ti ,tl 11HllW 

ch,1r.u ... tcr' vi -,u.1lly 11 \ lhL· cod<: is f l't:r.: ivcd. L-.,;cl'lknt lu1 k. 1t nin~ 1he t.: oLk 

.tn d g 1e .11 IP1 ).!l' rl l' l'dl .;; h nrl w,n l· listcncrs. Write tor 'ipv1... i.il in l i11m.11 i 11n 0 11 

bui lding 1lw MORSl-A-IVORIJ uni t>,,, .t clllil pruil'c I. 

MO R)i_. ,\ .\l'ORD 1'il 11 i1h ·I ch,u .1Clv1 1e.1do 1J \ \\ ,\ 11'1' ··1' 14<J.95 
MOR~ I .,\ .\\'O RD 1'it 11i1h 8 h,ir,1C1rr r ,-.1duu1 :,\,\\V1' .x S l 6Y.9 'i 

~ l"1 "·.,\ . \l'< •1 d wi1n l c~ \'"Sll'd 11 i1h 8 d1JrJflrr rl'.1d uu1 \\,\\V I ~2-19.95 

Send \,.h l·l~ 11r flH lf\l' \ Ollk l. u~\.' \UU I V IS.-\ l)I ~1.t\ (l•f t.h.trt:,t.·. , \ .Jd SJ.SO 

'>hippin~ .me.I h.uull ing. \\'i\l un~in rt·sid r nh .1dd 4 ., S t.:lL' ~. tk'i I . I\ . 

Co rpo r ation 
P. 0 B o1t 5 13. Th i ensv i l le, Wi sco n si n 53092 

~ 
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1185SCOTTSVI LLE RD., ROCHESTER, NEW YORK 
14624 

BRAND NEW 
from SCELBI: 

PRACTICAL ANTENNAS! 
You 've never seen an antenna book quite like this: 

• How to build practi cal beams . 
quads and wire antennas . 

Practcal C 
ANTENNAS • omputer -generated bea m 

....... ___ . 

headings to every known country 
in the world . 

• Charts and tables to elimina te 
tricky calculations. 

• Practical ideas for the newcomer. 
• Complete bibliography of magazine 

art icles on antennas . 
• Tips on how to keep your antenna 

up. And much. much more . 

New format, big diagrams, easy-to- read text. 
And it's completely brand new! Durable vinyl 
cover. $9.95. Order now. 

Ham Radio's Bookstore 
Send P1sct1ca1 Antennas to 

Greenville 
NH 03048 

_ _ _ _ _ Sta1 _ ___ _ _ Z1p. ____ _ _ 

More detai ls? Ad Check page 78. 



R PERFORMANCE 
SPEAKS FOR 
ITSELF I 

LLIM~T~ME 
CC-24 Digital Alarm Clock 

U.L. APPROVED 

$27.95 

24 hour numerals and 24 hour alarm. The 
illuminated orange bar numerals are 1%" 
high. Also featured are new slim line styling , 
catnap cont ro l and an illuminated constantly 
changing ka leidoscopic pattern to indicate 
cont inuous operati on. Available in Beige or 
Charcoal-Brown case co lors. 
Size: 2 1/4 "x 4'/e" x 8% " 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY• HOUSTON, TEXAS 77002 
713/658-0268 

MASTERCHARGE • VISA 
W5GJ . WSMBB. KSAAD. N5JJ. AGSK. WSVVM, WSEGP, 
WASTGU. WBSAY F. K5BGB. 

DLA! 

pace COMMUNICATOR 
PATHCOM INC. AMATEUR PRODUCTS GROUP 
24105 SOUTH FRAMPTON• HARBOR CITY, CA 90710 

•COE• CIR 
• COLLINS• DRAKE 
• ICDM •KENWOOD 
•REGENCY• SWAN • TEN-TEC 
• YAESU • COVER CRAFT• CUSH CRAFT 
•HY-GAIN• KLM •MOSLEY• NYE• NEW-

TRONICS •LARSEN• ROHN• TRI-EX• TRISTAO 
• UNADILLA (W2AU) • PLUS A COMPLETE LINE OF 

PARTS FOR YOUR NEEDS. 

SALES & SERVICE AT 
TWO LOCATIONS IN OREGON 

1133 SOUTH RIVERSIDE AVE. 
MEDFORD, ORE. 97501 
503-773·5815 

1234 S.W. STARK ST. 
PORTLAND, ORE. 97205 
503-228-8647 
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~ .. .., 
th~ • Full range of adjustment in 
~ tension and contact spacing. 

Ulti llate • Self-adjusting nylon and steel 
)___ needle bearings. 

I ·MBIC : ;~::~hs~l~~~~~:~a:~~~~ts. 1:"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) 263-1808 

j 
TOWERS 

by ALUMA 
HIGHEST QUALITY 

ALUMINUM & STEEL 
60 Ft Aluminum. 
Crank· UP 
Model T-61J.H 

*TELESCOPING 

40' Steel 
Crank-Up 

Model SHD-40 

(CRANK UP) 

*GUYED (STACK-UP) 

*TILT-OVER MODELS 

Easy to install. Low Prices. 
Crank-ups to 100 ft. 

EXCELLENT FOR 
HAM COMMUNKATIONS 

SPECIAL 
Four Section 50 Ft. 

Ven Mounted Crank-Up 
Aluma Tower 

Over 36 types alumin um 
and steel towers made-
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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 shipment. 

THIS IS IT 
Bii\D 

MODEL 4431 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 
IN STOCK FOR PROMPT DELIV ERY 

AUTH O RIZED DISTRIBUTOR 

IW:!bslerl 
associates 

115 BELLARM INE 
ROCHESTER, Ml 48063 

CALL TOLL FREE 
800 - 521-2333 

IN MICHIGAN 313 - 375-0420 

MAXI TUNER 
SOLVES ANTENNA PROBLEMS 

THE FINEST 
ANTENNA TUNER AVAILABLE 

- Pments 50-75 Ohm Resistive Load to Your 
Transmitter Using Vi rtually Any Antenna 
System 

- Improved Ultimate Transrnatch Circuit Matches 
Coax, Random Wire and Balanced Antennas 

- Continuous l.7-30 MHz Coverage 
- 229-203 Rotary Inductor (28 µ Hl 
- Rugged Cast Aluminum Turns Counter 
- Handles 3 KW PEP 
- Heavy Duty Balun 
- Velvet-Smooth b to l Vernier Tuning 
- 0-100 Logging Scale on Capacitors 
- Avai lnble in Kit Form or Assembled 
- One Year Factory Warranty 
- Use with your present SWR meter or wattmeter. 
- C~tom Vacuum Capacitor Designs and lndi· 

vidual Components Available 

Call or Write for Pricing, Spec Sheet, and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tells It Like it Is! 

P. 0. Box 11 

RF POWER Ladysmith, WI 54848 
COMPONENTS !715) 532-3971 

More details? Ad Check page 78. 
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*FREE!* 

NEW CATALOG OF 
HARD-TO-FIND 

PRECISION TOOLS 
Jensen's new 152-page catalog is jam· 
packed with more than 3000 quality 
items. Your single source for hard-to· 
find precision tools used by electronic 
technicians, scientists, engineers, in· 
strument mechanics, schools, labora
tories and government agencies. This 
popular catalog also contains Jensen's 
world-famous line of more than 40 tool 
kits. Plus 10 pages of useful '1" ool Tips" 
to a id in tool selection. Send for your 
free copy today! 

A BUSS .di L.CUGHVN 1ndu~lrr 0 

-,_,--, 

Anyt i me you 
have a question 
about your Ham 
Radio HOR I
ZONS subscri p
t i on, please i n· 
elude a mailing 
label t o insure 
prompt service 
on your inqu iry. 

CHANGE 
OF ADDR ESS 

AFFIX 

LABEL 

H ERE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Mov ing? Please 
let us know 4-6 
w eeks befo re 
hand. Or, if any

l I 
I - I 
L_/ \_...J 

thing is wrong with your current mai l
ing label, please carefully print the 
updated information below and affix 
yoar present label above. 
PLEASE HELP US TO SERVE YOU BETTER 

ttQR1ioNS Greenville, NH 03048 

Cal l ___ _ _ 

I 
I 
I 
I 
I 

I Name _ _ ________ _ ~ 

I 
I 
I 
I 
I 

I I Address 

I City _ ________ _ _ 
I 

Zip I - - - _- ______ ! I State 

L----

STEP UP TO TELREX 
WITHA 

TELREX "BALUN" FED-"INVERTED-VEE" KIT 

THE IDEAL HI-PERFORMANCE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 

Telrex " Monarch" (Trapped) 1.V. Kit 
Duo-Band/4 KWP l.V. Kit $66.50 

Post Paid Continental U.S. 

Optimum, full -size d oublet performa nce , independent of ground conditions! " Balanced
Pattern", low radiation ang le, high signal to no ise , and signal to performance ratio! 
Min ima l support costs, {existing towe r, house , t ree ). A techn ic ian can resonate a 
Te lrex "I nverted-Vee" to freque ncy withi n the hou r! Minima l S /W/R is poss ib le if 
installed and reso na ted to frequency as directed! Pattern prima ri ly low -angle, Omni
directio nal , appro x. 6 DB null at endsl Costly, lossv , anten na tu ners not requi red! 
Co mplete simpl if ied insta llatio n a nd resonating to frequency instructions supplied w ith 
each k it. 

For technical data and prices on complete 

Telrex line, write f o r Catalog PL 7 (HRH) 

New! General Theory TaReS 
and simulated on-the-air QSOs 

Cassette yourself! Upgrade! 
o nly $4.95 each 

Start upgrading today with ,K antronics Super 5 WPM, QSO, Super 
QS O , QXX or Q-signal code tapes or theory tapes: 

N ew Super 5 W PM Mor se Course, message at 5 wpm, characters at 13. 
Introduces characters in small groups and builds from there. 
QSO series, simulated exam type "on-the-air" messages, including 
simulated exam questions too. 
QSO or Q S0-2, contain 71/z, 10, 13 & 15 wpm QSOs. 
QS0-13, contains all 13 wpm QSOs. 

N ew Super QS0-13, contains all 13 wpm QSOs, characters sent at 20 wpm. 
Q XX or QXX-2, contain all 20 wpm QSOs. 
Q-Signal T ape, contains common Q signals and short words at 22 and 40 
wpm. 

N ovice S tudy Cassette, rules and regulations, basic theory too. 
N ew General Theory C assettes, a two tape set, including rules, regs., and 

general theory. Two tape set is $8.95. 

II~ KANT RON I CS 
1202 East 23rd St reel 
Lawrence. Kansas 66044 

The Training Company 
Phone 913 842·7745 

We occepr Visa. Master Charge. check and money orders 
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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 ft. RG58U-52 ohm leedlno, ond PL259 connect0<, lnsulotors, 30 ft. 
300 ta. t est d•cron end luPPorts, center connector with bulk In Hghnlng an-eater •nd 1t1tlc discharge • 
mokted, aealed, waatherpl'Oot, re1onant lr•P• t"Xs .... you just awttch to band desired for exceMent wortdwlde 
operotlon - tronsmlltlna ond reclevlnal WT. LESS THAN 5 LBS. 
160-80-40-20-15-10 bonds 2 trop•• wfth 90 It. RG58U • connoctor - Mode1777BU ... $59.95 
80-40·20-15-10 bonda 2 trop --102 It. with 90 f t. RG58U - connector - Model 998BU . . . $54.95 
40-20-15 ·10 bonds 2 trop ••• 54ft. with 90 ft. RG58U cou • connector • Model 1001BU .•. $ 53.95 
20-15-10 bond• 2 trop ••• 26 ft. with 90 It. RG58U cou • connector • Modol 1007BU .... $52.95 
SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Conodo la $5.00 Oltro for postoge • 
clerlcol - customs • etc.) or order using VISA Bonk Amerlcord ·MASTER CHARGE · AMER. EX· 
PRESS. Give number end ex. dote. Ph 1-308-236-5333 9AM - 6PM week doys. Wo ship In 2-3 doys. 
ALL PRICES WILL INCREASE $5.00 SEPT. 1 - SAVE - ORDER NOWI All ontennH guoronteed 
for 1 yeor . Monoy bock tmol I Mode In USA. FREE INFO .AVAILABLE ONLY FROM. 

WESTERN ELECTRONICS Dept. AH· 8 Koornoy, Nebruka, 68847 

Do not attempt lo 
raise antenna or 
antenna support 

near power lines
YOU CAN BE KILLED' 

~ 
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CALL 
TOLL 
FREE 
For the best deal on 

• AEA • Ameco • ASP • Atlas 
• Belden • Bencher • Bird 
• COE • CIR • CES • Cushcraft 
• DenTron • Drake • Hy-Gain 
• lcom • KLM • Kenwood 
• Larsen • MFJ • Midland 
• Mosley• NPC • Newtronics 
• Nye • Palomar • Regency 
• Shure • Swan • Standard 
• Tempo • Ten-Tee • Tonna 
• Transcom • Wilson • Yaesu 

NEAR CHICAGO? 

COME IN AND SEE US! 

Tim KA9DGO and Mike WN9ANF 
serving you! 

1114 
I 

ERICKSON 
5456 N. MILWAU 

I l I 
CALL TOLL FREE 
FOR THE E R ICKSON PR IC E ! 

O UTSIDE ILL INOIS: (800) 621 -5802 

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

More details? Ad Check page 78. 



ANNOUNCING ••• - -· .__. 
••• 

• 223 Sample 
Questions and 
Answers 

-

• Sample Novice Test 

• 96 Total Pages 

• "Pocketbook" Size 
• $2.00 U.S. ($2.50 

elsewhere) 

Order direct or from your dealer. 

ROSS 
DISTRIBUTING 
COMPANY 
Ross J. Hansen, WB7BYZ 
78 South State, Preston, Idaho 83263 
(208) 852-0830 

Ross Specials: Looki ng for a good buy in Ham 
Gear? Cal l all the Watts lines first, then call me. I 
will be $1 .50 to $40.00 less depending on the 
amount of your purchase. Plus I want to be sure 
that you are happy with your selection. We have 
Kenwood, Yaesu, lcom, Ten-Tee, Drake, Dentron, 
Hygain, ETO, Mosley, Cush-Craft, Hustler, Larsen, 
Taylor, MFJ, etc. We have the largest stock and 
best selection of amateur equipment in the Inter
mountain West. Call (208) 852-0830. Close Mon
days at 2 p.m. 

More details? Ad Check page 78. 

The 
ARRL 
Novice 
Q&A 
Book 

u, a 111m i111~1Q1f\n 
llt~fj ARRL ILJfu 

225 Main Street 

Newington, CT 06111 

Cal I or Write for Delivery or Quote 

KENWOOD TS180S 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY• HOUSTON, TEXAS 77002 

713/658·0268 

MASTERCHARGE • VISA 

All prices lob Houston. except w here 1nd 1cated. Pnces sub1ect to change 
without noti ce, all items guaranteed _ Some items sub1ect p r1ot sale. Send 
letterhead tor Dealer price l ist . . Texas res idents add 6% tax . . please 
add postage estimate. $1 .00 minimum. W5GJ. W5MBB. K5AAD. N5JJ . 
AG5K. W5VVM. WD5EDE. K5ZD. WA5TGU. WB5AYF. K5RC. K5BGB. 
WB5USV 
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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, Yaesu, Drake, ICOM, 
& 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. 

SHAVER RADIO 
3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408-247-4220 
Atlas, Kenwood, Yaesu, KDK, 
lcom, Tempo, Wilson, Ten-Tee. 

Connecticut 

THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 06111 
800-243-7765 
203-667-0811 - Conn. Res. 
Call Us Toll Free -
See Our Full Page Ad in this Issue. 

Delaware 

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

70 i::1IJ August1979 

Florida 

AGL ELECTRONICS, INC. 
1800-B DREW STREET 
CLEARWATER, FL 33515 
813-461 -HAMS 
West Coast's Only Full Service 
Amateur Radio Store 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 
The Place For Great Dependable 
Names in Ham Radio 

RAY'S AMATEUR RADIO 
1590 US HWY. 19 SOUTH 
CLEARWATER, FL 33516 
813·535-1416 
Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain , 
lcom, K.D.K., Kenwood, MFJ , 
Rohn, Swan , Ten-Tee, Wilson . 

SUNRISE AMATEUR RADIO 
1351 STATE RD. 84 
FT. LAUDERDALE, FL 33315 
(305) 761-7676 
"Best Prices in Country. 
Try Us - We'll prove it." 

Illinois 

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

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

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

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

Iowa 

BOB SMITH ELECTRONICS 
RFD # 3 , HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ deal 
800-24 7-2476/ 1793 
Iowa: 800-362-2371 

Kansas 

ASSOCIATED RADIO COMM 
8012 CO NSER 
OVERLAND PAR K, KS 66204 
913-381-5900 
America's No. 1 Real Amateur Radio 
Store. Trade · Sell · Buy. 

Maryland 

THE COMM CENTER INC. 
9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
800-638-4486 
R. L. Drake, Ten·Tec, ICOM, Swan, 
Tempo, Wilson, DenTron, Mosley. 

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. 

Minnesota 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612·521-4662 
Midwest's Fastest Growing Ham 
Store. Where Service Counts. 
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Continued 

Nebraska 

COMMUNICATIONS CENTER, INC. 
443 N. 48 STREET 
LINCOLN, NE 68504 
800·228·4097 
Kenwood, Yaesu, Drake and More 
at Discount Prices. 

I 

Nevada 

COMMUNICATIONS CENTER WEST 
1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634·6227 
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 
Jcom, 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". 

BARGAIN BROTHERS 
ELECTRONICS 

216 SCOTCH ROAD 
GLEN ROG SHOPPING CTR. 
WEST TRENTON, NJ 06828 
609-883-2050 
A million parts - Lowest prices 
anywhere. Call us! 

METUCHEN RADIO 
216 MAIN STREET 
METUCHEN, NJ 08840 
201·494·8350 
New and Used Ham Equipment. 
WA2AET "T" Bruno 

RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's Fastest 
Growing Ham Store. 

New York 

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! 
2-Way Service Shop on Premises! 

HARRISON RADIO CORP. 
20 SM ITH 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 and Towers 
for all services. 

COMMUNICATIONS WORLD, INC. 
4788 STATE ROAD 
CLEVELAND, OH 44109 
216-398-63 63 
Repairs on all HF Gear 
regardless of age. 

Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215·723-1200 
Demonstrations, Sales, Service. 
New/ Used Amateur Radio Equ ip. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Sa me Location for 
More Than 30 Yea rs. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717·343·2124 
JCOM, Bi rd , Cushcraft, CDE, 
Ham-Keys, VHF Engineering, 
Antenna Specialists. 

South Dakota 

BURGHARDT 
AMATEUR CENTER, INC. 

P. 0. BOX 73 
WATERTOWN, SD 57201 
605-886-7314 
"America's Most Reliable 
Amateur Radio Dealer". 

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 
fo r complete details. 

~~~~ 800-258-5353 
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FREE! 
RADIO AMATEURS 

WORLD ATLAS 
with purchase of famous 

CALLBOOK 

MAP LIBRARY! 

Here's an offer you can 't refuse! You 
receive three, information-packed, Ama
teur Callbook maps, folded , plus the 
World Atlas for only $3.75 plus $1 .50 
shipping and handling. If purchased 
separately, total value of map/atlas offer 
would be $6 .25, plus shipping. You save 
$2 .50 and get these invaluable radio 
amateur aids! 
1. Prefix Map ol the World , folded. 

World-wide prefixes. Shows 40-zone 
map on one side, 90-zone map on the 
other. Size 40 • x 28 • 

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

3. Great Circle Chart ol World, folded 
Centered on 4 O 0 N, 100 ° W. Shows 
cities, latitude, longitude, great circle 
bearings and more! Size 30 • x 25 • 

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

Callbook Map Library 
Shipping 

$3.75 
$1 .50 

Total $5.25 

Special Limited Ofter! 
Amateur Radio 
Emblem Patch 

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

Order from your favorite electronics dealer or direct from lhe 
publisher. All direct orders add $1 .50 for shipping. Illinois 
residents add 5% Sales Tax. 

RAoio AM~e: 11 baa k 1Nc. 
Dept. EN 
925 Sherwood Drive 
Lake Bluff, IL 60044 

* 

... 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 com fort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Also available in Unfinished Birch, $134.95. 

Additional lnlormalion on Request. 

Checks. Money Orders. BankAmericard 
and MAsler Charge Accepled. 

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

S·F AMATEUR RADIO SERVICES 
DEPT. HZ·12 • 4384 KEYSTONE AVEN UE • CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870 * 

• .RaJio 1lJorlJ • 

~ -• 
ONEIDA COUNTY AIRPORT TERMINAL BUILDING B b 

Warren ORISKANY NEW YORK 13424 o 
K21XN ' WA2MSH 

Call Toll Free: 1-800-448-7914 New York State Residents Call : 315-337-2622 or 315-337-0203 

THE (;U@~1GNAL FULL · POWER, QUALITY 
HAM ANTENNA PARTS 

UNADILLA 
·wzAU .. Baluns 

DEMA ND ED BY 
PROFESSIONALS 

WO RLD· WIDE 

OYER 12HlRS 

•Th• Orig1ul L1&hlniag Arrest 
•6soll' stnacth 
•Sl•inlus Hordwan 
•Seat•d ASSISTANCE? 
•GUARANTEED Call : HUGH GUNNISON , WAH OT 

Toll · Freo 800·448· 1666 
!NYS Collect 315·437 ·3953] 

1: I OR 4:1 
2,000 w 
PEP 

AT YOUR DEALER -
• BH UNS · TRA PS· IN SUL ATORS 
• QUAD PARTS · UTENNA KITS 
•BOOM/ MA ST llOUNTS · WIR£ 
• CABLE· CONNECTORS 

WR ITE FO R FULL CATALOG 
[ Enclose lOc Stamps] 

IM ·c~~~=" UNADI LLA/REVCO DIVISION [D•pt.HJlHJ 
fc oMPAN" •Ne. 

un K INN[ $ f RU: l EA.S J S'l'nA CU S(' N fW YOio , IJ()\1 

DEALERS WANTED-OVER 300 WORLD·WIDE 



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

HAMFESTS Sponsored by non-profit 
organizations receive one free regular 
classified ad (subject to our editing). 
Repeat Insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange
ments available. Material should be 
typewritten o r clearly printed (not al l 
capital s) and must Include full name and 
address. We reserve the right to reject 
unsuitable copy. HORIZONS cannot check 
each advertiser and thus cannot be held 
responsible for claims made. liability for 
correctness of material limited to cor
rected ad in next available issue. 

DEADLINE 15th of third preceding 
month. 

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

NEW JERSEY: West Jersey Radio Amateurs 
Hamfest, August 19, 1979, 10 A.M. to 5 P.M. at 
McGuire Air Force Base, Wrightstown. Admis
sion $2 at door, $1.50 advance. XYLs and chil
dren free. $2 additional for tailgate or table 
space (bring own table). Refreshments, door 
prizes, activities for all. Talk-In on 146.52 and 
147.75/.15. Advance t ickets: Sam Shontz, 
WB2GEX, 107 Spruce Lane, Rte. 16, Mt. Holly, 
New Jersey 08060. Informat ion: Larry Cohen, 
WA2TRJ (609) 871 ·5852 o r Mary Lou Shontz, 
WB2QIU, (609) 267·3063. 

EZ DEALS are hard to beat. Try me and see for 
new or used ICOM, Cushcraft , KLM, Yaesu, 
Drake, Wiison, VHF Eng., Ten-Tee, Swan, Den· 
Tron, COE, Hustler, Larsen, and more. W'1EZ, 
Bob Smith Electronics, RFD 3, Fort Dodge, Iowa 
50501. (515) 576-3886. 

SCANNER OWNERS! " Top Secret Registry of 
U.S. Government Radio Frequencies (25 to 470 
MHz)" by K2AES! Only book of its kind ever 
publ ished! 2,250 + listings of: FCC, FBI, Secret 
Service, CIA, Customs, Border Patrol, Immigra
tion, NASA, Treasury, FAA, military, and more! 
Only $4.95, ppd. CAB Research , Box 56-HR, 
Commack, NY 11725. 

ARKANSAS: Second Annual Ham-A·Rama, 
August 4th and 5th, 1979, Arkansas State Fai r· 
grounds, Little Rock. Talk-In on 146.34/146.94. 
For more information contact Morris Middleton, 
AD5M, 19 Elmhurst Drive, Little Rock, Arkansas 
72209. (501) 568-0938. 

CENTURY 21 DIGITAL $330; 18AVT $84; Omni·D 
$746 - All new. Suplna, 525 Ridge, State Col
lege, PA 16801. 

CALL TOLL FREE for an EZ deal. 
800·247-247611793. Iowa call 800-362-2371. See 
ad elsewhere. W0EZ, Bob Smith Electron ics, 
RFD 3, Fort Dodge, Iowa 50501 . 

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

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. 

CIRCUIT BOARDS: Your artwork, quick del ivery, 
reasonable prices, quantity discounts. Richard 
Al Iran, Box 974, Dept. E, Waynesville, NC 28786. 

RADIO EXPO '79 September 15 and 16, 1979, 
Lake County Fairgrounds, Routes 120 and 45, 
Grays Lake, Ill inois. Manufacturer's displays, 
flea market, seminars, ladles' programs. Ad
vance tickets $2.00. Write EXPO, P.O. Box 305, 
Maywood, IL 60153. Exhibitors inquiries: EXPO 
Hotline (312) 345·2525. 

ILLINOIS: Indiana Repeater System Hamfest, 
Sunday, September 2, 1979 at the Georgetown, 
Illinois Fairgrounds. Gates open 6 AM. Donation 
$2 per person 14 years and older. Talk-in on 
146.22/.62 and 146.94 simplex. Prizes and 
special attractions. For more information, write 
IRS, Inc., P.O. Box G, Catlin, Illinois 61817. 

STOP LOOKING for a 9ood deal on amateur 
radio equipment - you ve found It here - at 
your amateur radio headquarters In the heart of 
the Midwest. Now more than ever where you buy 
is as important as what you buy! We are factory
authorized dealers for Kenwood, Drake, Yaesu, 
Collins, Wilson, Ten-Tee, Atlas, ICOM, Den Tron, 
MFJ, Tempo, Regency, Hy-Gain, Mosley, Alpha, 
Cushcraft, Swan and many more. Write or call us 
today for our low quote and try our personal and 
friendly Hoosier service. HOOSIER ELECTRON
ICS, P.O. Box 2001, Terre Haute, Indiana 47802. 
(812) 238-1456. 

MICHIGAN: Black River A.R.C. VHF Picnic and 
Swap-N-Shop, Sunday, August 5th, Allegan 
County Park, tenth mile north of South Haven on 
Interstate 196. Talk-In on 147.901.30 and 146.52 
simplex. Bring family and picnic basket. Con
tact Ed Alderman, WB8BNN, R.R. #2, Box 98AA, 
Bangor, Ml 49013; Tel: (616) 427-8830. 

CODE got you stumped? 
RELAX and worry not ! Learn international 
Morse Code the EASY . Rus 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 cassenes @ $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 

SCANNER/MONITOR ACCESSORIES, kits and 
factory assembled. Free catalog. Capri Elec
tronics, Route 1 H, Canon, GA 30520. 

QSls & RUBBER STAMPS - Top Quality! 
OSLs: Glossy Inks and Cardstock. Rubber 
Stamps: Report forms, Call Letter, Address, 
State outlines - More! Stamp Catalog and Card 
Samples 50¢. Ebbert Graphics SH, Box 70, 
Westerville, Ohio 43081. 

GEORGIA: 1979 Cedar Vall ey Hamfest, 8-4, 
August 12th at Polk County Fairgrounds, two 
miles east of Cedartown on US 278. Talk-in on 
147.72/.12. Food, d rink, prizes, contac t J im 
Schliestett, W41MO, P.O. Box 93, Cedartown, GA 
30125; Tel. (404) 748-5968. 

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

FLORIDA: 1979 Jacksonville Hamfest and ARAL 
North Florida Section Convention, August 4th 
and 5th, Jacksonville Municipal Beach Auditori
um. Indoor swap area, advance table reserva
tions $5 from Robbie Roberts, 10557 Atlantic 
Blvd., #31, Jacksonville, Fl 32211 . Advance 
registrat ions $3 from R. Cutting, 303 Tenth 
Street, Atlantic Beach, Fl 32233. Door price 
$3.50. Lots of fun and big programs. 

QSls SECOND TO NONE. Same day service. 
Samples 50 cents. Include your call for free 
decal. Ray, K7HLR, Box 331 , Clearfield, UT 
84015. 

ELECTRONIC BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, industrial, 
educational. Amazing values! Fascinating items 
unavailable in stores or catalogs anywhere. 
Unusual FREE catalog. ETC0-059, Box 762, 
Plattsburgh, N.Y. 12901. 

QSL CARDS - Eyeball Cards - Rubber Stamps 
- Name Tags - Emblems - Gift Items - Free 
Catalog - Rusprint, Box 7575, Kansas City, MO 
64116. 

NEW CONCEPT - Novice instructional pack
age, theory tape & study material. Complete 
license study package, $18.95. General study 
package, $21.95. MARI, 1320 Canary Drive, West 
Columbia, SC 29169. 

RG-213/U COAX - 5011 Mil Type (Mll-C-17). 
100 ' multiples, 23ci:lft. 400 ' roll, 21;/ft. Add UPS 
shipping. Info - SASE. JRS Electronics, 
(WA80GS}, P.O. Box 1B93·C, Cincinnati, Ohio 
45201. 

ILLINOIS: Hamfesters 45th Annual Picnic and 
Hamfest, Sunday, August 12th, Santa Fe Park at 
91st and Wolf Road, Wiiiow Springs, IL south
west of Chicago. Famous Swappers Row. Tick
ets at gate $2, advance $1.50. For hamfest info 
or advanced tickets (send check or m.o. and 
S.A.S.E. to Box 42792, Chicago, I l 60642. 

QSLS - Simply the best. Generous sample 
packet 25C. K3QK, 226 Waldorf St., Pittsburgh, 
PA 15214. 

ANTENNA HOMEBREWERS: Complete line of 
aluminum, fiberglass, and stainless-steel anten
na hardware. We will custom-design for you or 
supply to your design at prices you can't beat! 
GL Enterprises, Route 1, Box 10G, Brownsville, 
Wisconsin 53006. (414) 583-4001. 
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eliability 

-xperience 

INCLUDING FREE MOBILE MOUNT 
AND FREE MOBILE MICROPHONE. 
ORDER NOW FOR EARLY 
DELIVERY! 

CORNELL DUBILIER 
ff 

HAM IV 

~ 
~ 

s14900 

ANTENNA ROTOR 
ALLIANCE 

HD-73 

s1099s 

EAU -.. 
KENWOOD TS-820S . sags 

ASE price 
KENWOOD TS-600 . $

549 ASE price 
KENWOOD TL-922A . sggg 

ASE price 

PRE PAI D FREIGHT ON A LL EXCEPT 
TL·922A AMPLI FIER 

~~~~s11~~~ ~1 ~,t~~le s ~~~h·~ae"as;e,~~ 
elude vour JIU code and telephone 
number w1lh any conupondence 

~ 
~ 

,.RSE 
wHAM 
SHACK 

1207 W. 14 MILE. CLAWSON . Ml 48017 
(313) 435·5660 

74 lI:iIJ August1979 

DX 
FORECASTER 

Propagation Special 
Look for unusual ionospheric 
and geomagnetic field activity, 
possibly coupled with atmos
pheric storms, during the week 
between the 4th and the 11th. 
Perigee and full moon occur on 
the 8th and 7th, respectively. 
Again, during a three-day 
period between the 17th and 
20th, there are likely to be 
disturbances of a major nature 
in both the ionosphere and 
atmosphere. Finally, the three· 
day period between the 22nd 
and 24th could be exciting, 
with the new moon occurring 
between the 22nd and 23rd, and 
an annular solar eclipse on the 
22nd. The eclipse will be 
visible only in the south 
Atlantic and Pacific oceans, in 
southern South America, and in 
part of Antarctica. 

The Perseid meteor shower 
on August 12th reaches a 
maximum of about 50 entries 
per hour with each having a 
visible persistence of about 5 
seconds, so vhf meteor-burst 
propagation will be quite good 
after about six PM eastern 
standard time. (Begin listening 
at about 7 PM daylight saving 
time, and look for visual signs 
after dark.) 

Band·by·band conditions 

The accompanying chart will 
list the times, paths, and fre· 
quencies for band openings to 
various parts of the world. 
Except for very disturbed 
periods, DX conditions should 
be excellent on all bands above 
40 meters. The asterisk (*) 
means to look at the next 
higher band for a possible 
opening at the times shown. 
Six and two meters are likely to 
be very active for DX work this 
month, so be sure to look at 

times when ten meters is open. 
Long-hau l DX is both possible 
and likely on six-meter circuits, 
so stay sharp. 

Ten Meters will be very active, 
although short-skip cond itions 
predominate at this time of the 
summer. You will find that 
short-skip signals can be 
extremely loud. 

Fifteen Meters is also l ikely to 
be one of the best DX bands 
available, being open longer 
than Ten , while giving excellent 
short-skip results within the 
U.S. Ten and Fifteen are good 
bets for making skeds with 
your f riends in other parts of 
the United States, because you 
will find good, solid cond itions 
on most days of the month. 

Twenty Meters will be its usual 
busy se lf, yielding rare DX 
almost weekly, as DXpeditions 
jaunt here and there around the 
globe. Th is band is crowded 
with B+G signals, so use 
discret ion and patience in 
trying to crack pi leups. Gui le is 
better than bravado if your 
beam is low and power is 
modest. 

Forty and Eighty Meters are 
practically useless for DX. Be 
patien t, for they wi ll return in 
full swing in another month or 
so. High absorption levels and 
ORN keep activity at a mini
mum on these bands unti l fall. 
You can try for DX on those 
c lear, cold evenings after about 
ten PM local time. Also, it may 
be worthwhile to look at local 
dawn and dusk for about a half 
hour to catch some " gray-
line" DX. 

In the meantime, there's 
plenty to keep you busy above 
14 MHz! HRH 
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A once in a li1ettme 
opportunity to 
p11rchase a 
POWERHOUSE 
radio at a 
Give-.Away 
Price! 

350,, 
200 watt PEP 

END OF 
AN E ! 
Once these are 
gone there will 
be no more. 
Stocks are limited, so 
see your Swan dealer now 
to avoid disappointment. 

More details? Ad Check page 78. 

3500 
200 watts PEP 

After 16 years continuous production 
totaling 55,000 radios, Swan has decided 
to discontinue production of tube type 
radios to make way for full production of 
solid state designs. 

Swan wi 11 support these radios with factory 
service and parts for the years to come. 

A member of the Cubic Ccrp0tatkJn I~ of companies 

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

Look to Swan - Look to Value. 

August1979 l1:iIJ 77 



AD CHECK 
... for literature, in a hurry - we' ll 
rush your name to the companies 
whose names you check . 

Place your check mark in the spacl} between 
name and number. Example: HRH ..'lC- 150. 

Aluma _ 589 MFJ _ 082 

ARRL _ 780 Madison • 

Amperex __ 742 Microcraft __ 774 

Antenna Microwave 
Supermarket • Filter _ _ 637 

Bencher __ 629 Palomar Eng. • 

Bennie's· Pathcom _ _ 705 

Commun. Portland 
Center __ 534 Radio _ _ 719 

Cushcraft • RF Power 

DSl _ 656 
Comp. _ 542 

Dynamic _ 041 
ASE Ham 

Shack_ 607 
E.T.O. • Callbook _ 100 

Erickson • Constructor __ 586 
Hal • Radio World • 
Ham Gear Ross Dist r. _ 581 Mart _ 784 

HRB _ 150 S·F A. R. S. _ 640 

Horizons __ 150 Sarac• 

Heath _ 060 Shure 
Brothers _ _ 771 

Henry _ 062 
Slep _ 232 

learn· 

Int. Crystal _ 066 
Swan _ _ 111 

JR _ 752 
Telrex __ 377 

Jensen __ 293 Ten·Tec • 

Kantronics • Thomas 
Comm. _ 730 

Kenwood · Tri·Ex _ 116 
Klaus_430 Un iversal 
Larsen _ 078 Mfg._684 

Little Rock Webster 
Ham·A·Rama • Assoc. __ 423 

Long's __ 468 Western · 

• Please contact this advert iser direct ly. 

Limit 15 inquiries per request. 

AUGUST 1979 
Please use before September 30, 1979 

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

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

CAL.__ ____ _ _ _ 

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

CITY _ _ _________ _ 

STATE _____ ZIP ____ _ 

78 rI.:1::1 August1979 

SUMMER SPECIALS 
Cush Craft " boomer" ... . . .. . . . .... $ 79.95 
KLM 144-148 · 13 lb .. ............... .. 59.95 
OMNl-J & heavy duty magnet mount 

complete . . . 49.95 
TRIEX W-51 FT self-support tower (Reg. 

$891) Your cost (FOB Cali fornia) ... 791.00 
Tonna F9FT Antennas 144116 el. . . . . 79.95 
RI W 432119 el. .. . 59.95 
Klitzing VHF-UHF Amplifiers 

2M 10W in · 100W Out . . . 179.00 
432 10W in· SOW Out ...... . . 189.00 

Bird 43 and slugs, UPS paid in USA ... stock 
Microwave Modules 432-28S . . ...... 329.95 

Deluxe Amp. 432·100W output .... 398.00 
Telrex TB5EM. in stock .. . . . 415.00 
New Palomar Engr. Trans. Preamp .. .. 89.50 
Bencher Paddles - $39.95 Chrome . . . 49.95 
ETO 76 Ampl ifiers.. ............. . stock 
Lunar 6M-2M-220 In Line Preamps .... 49.95 
Lunar 2M Amp 10-80 w/Preamp, 

UPS pa id USA . ... ........ 198.00 
Janel OSA-5 . . . . . . . .... .......... . 41 .95 
COE Ham-3 - $129.95: Ham-X - $209.95 

NEW Ham-4 . . . . . . . . . . . . . . . . 157.50 
VHF Engrs. blue l ine amps . ...... . ... stock 

VHF Kits . . . . ...... ......... .. stock 
Cetron 572B ........... . . 29.50 
Midland 13-509 220 MHZ · 12 ch· 10W 159.00 

13-513 220 MHZ synthesized 
20-10-2W . . . . . . . . . . . 389.00 

Motorola HEP 170 ....... ..... .... ... . 0.29 
Mallory 2.5Al1000 PI V Epoxy Diode .. . 019 
Non Linear Systems Miniscope · 15 .. 318.00 

Miniscope · 215 .. . . 435.00 
- 10%. accessories available 

Aerovox 1000PFl500V Feed thru ...... . 1.95 
GE6146B or 8950 .................. . . . 7.95 
Technical Books: Ameco. ARAL. Sams. Tao. 

Rider Radio Pub .. Callbook. Cowan, 
etc. . . . . . . . . . . . . . . . . . . . . . . . Call 

NEW Belden 9405 (2# 16)(6#18) 8 wire rotor 
cable, heavy duty for long runs 
8448 std. 8 wire rotor. per ft. 
9888 double sh ield RG8 Foam. per ft. 
8214 RG8 Foam . . . ............ .. . 
8237 RG8 .. .... ............... . 
8267 RG213 ....... ........... . 

Amphenol Silver Plate PL259 . . . . . . 0.59 
Times '!,"" Foam Hardhne $0.65/ft. -

Connectors. ea. .......... . 15.00 
718" Hardline $1.50/ft. -
Connectors. ea. . 25.00 

Berktek RG8X. 52 ohm. KW. per ft. . ... 0.16 
Consolidated HD·18 Ga. Galv. Tower. 

10' section .. . 
Robot " Slow Scan·· Now in Stock 
Alliance HD73 Rotor . .. .. 
Teletow'r-self support-

. .. . 29.95 
. .. Cal l 
. 109.95 

55 ftlw breakover . . . . . 499.00 
40 ftlw breakover ...... ........... 349.00 

Swan TB4ha, TB3ha. TB2 · ..... 20% off list 
Coll ins replacement parts available. 

Looking for antique parts? 
Write specific need to W5GJ . 

THIS MONTH'S SPECIALS: 
learn IC280 - $359.00 

Dentron GLA 1000 Amp. $319.00 
Bearcat 250 - $299.00 

Dentron Clipperton L - $499.00 
MASTERCHARGE • VISA 

All prices lob Houston except where indicated 
Prices sub1ect lo change w1lhou1 nollce, all i lems 
guaranteed. Some items sub1ec1 prior sale. Send 
1e11erhead for Dealer price 11st. Texas residents add 
6% lax. Please add postage es1imate $1.00 
minimum. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY 
HOUSTON, TEXAS 77002 

713/658·0268 

AD INDEX 
Aluma Tower Co. 66 
American Radio Relay League 69 
Anl enna Supermarket 33 
Bencher, Inc. 66 
Bennie's Warehouse 80 
Communications Center 79 
Cushcraft 4 
OSI Instruments 50, 51, 60, 61 
Ehrhorn Technological Operations 66 
Erickson Communications 68 
Hal Communications Corp. 9 
Ham Gear Mart 33 
Ham Radlo"s Booksto re 64 
Ham Radio Horizons 67 
Heath Company Cover IV 

learn 7 
International Crystal 21 
JR Amateur Radio 64 
Jensen Tools & Alloys 67 
Kantronics 59, 67 
Trio-Kenwood Communicat ions, Inc. Cover Ill 
Klaus Radio, Inc. 63 
Larsen Anl ennas 59 
Little Rock Ham-A-Rama 59 
Long·s Eleclronics 40, 41 
MFJ Enterprises 3 
Madison Electronic Supply 65, 69, 78 
Microcrafl Corporation 64 
Microwave Fil ter, Inc. 72 
Palomar Engineers 27 
Pathcom, Inc. 65 
Portland Radio Supply Co. 65 
RF Power Componenls 66 
ASE Ham Shack 74 
Radio Amaleur Callback 72 
Radio & Electronics Constructor 72 
Radio World 72 
Ross Distribut ing Company 69 
S·F Amaleur Radio Services 72 
Sarac 49 
Shure Brolhers, Inc. 31 
Slep Electronics Company 49 
Swan Electronics 1, 77 
Telrex Laboratories 67 
Ten-Tee Cover II 
Thomas Communications 59 
Tri· Ex Tower Corp. 10 
Universal Manufacturing Corp. 68 
Websler Associates 66 
Western Electronics 68 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham ~d10 Ausl fla 
F Basu 

~.~~~~:!;., Neusladt 
Austria 

Ham Radt0 8etg1um 
S1ereohouse 
B1un1lsnteenweg '16 
B-9218Gen1 
Bolghim 

Ham Radio Canada 
Bo11 400, Goderich 
Ontario. Canida N7A 4C7 

Him Radio Europe 
Bo• 444 
S.194 04 Upplands Vasby 
Sweden 

Ham Radio F ranee 
Ctul111ane Michel 
F·89117 Pirly 
France 

Ham RadM> Gt1many 
Kaun Uet>er 
Posllach 24S4 
0 ·78SO Loerrach 
Wes! Germany 

Ham Radio Hollano 
M AL Ec1ton1CS 
PoslbuS88 
Nl.220( OeUt 
Hon mo 

Ham Radio Italy 
STE, Via Maniago 15 
1·201 34 Mil1rt0 
Italy 

Ham RadlQ Swltz orland 
Kario Uet>er 
Poslfach 2-45-4 
0-7850 Loerrach 
Wes! Germ•ny 

HamRadk> UK 
P.O. Box 63, Ha1row 
M iddlesex HA3 6HS 
England 

Holland R•dio 
143Greenway 
Greenslde. Johannesburo 
Republic of $ou1h Alrlca 



-BANKAMERICARD. -

Hy-Gain 3806 
2-Meter Hand-Held Amateur Transceiver 
SPECIALLY PRICEDoNLv$119. 95 

• l o w cost. 6-channel hand-held pro vides su perb 
voice transmission over shor1 to medium distances 

• Sharply tuned on - frequency selectivity in the RF 
ampli f ier stages plus FET's In the 1st and 2nd m ixerS 
for virtual Immunity to out-of-band signals 
Intermodulation distortion and cross-modulation 

• Separate m ic rophone and speaker elements tor 
enhanced audio 

Acce11ories: Model No. 

3807 
1104 
1 106 
1107 
1108 
11 10 
1 11 1 

269 

• Internally adjustable mic predm p- a Hy-Gain 
exclusive 

• Specially gasketed case seals oul water. dirt arid 
corrosive sall air 

• Watertight, high-impact ABS plastic case- ribbed 
lo r non-sl ip g rip 

• Top-mounted controls tor Instant access 

Description Price 

Nicad Ballcry Pack SJI 95 
T our:h Tone Pae1 $44 95 
AC Brtllery Ch~1gf'1 $ q 9~, 
C1oare1te L1Qhle1 Adapror Coid s 9 95 
Antenna Adaolor Cord s 9 9> 
Ca rry•nQ CasC' (I <·nrhc1 J s11nL 
CauvHHl Ct1s1· !V111vll s q ~l ~ 
fl11blJm Duck l\r11t!nn;1 s ~ l 9~) 

Crysta l Cerflf1<:a1es S B> 

Con1n1unieations Center 
443 N. 48th , Linco ln , Nebraska 68504 In Nebraska Cal l (402)466 -8402 • 

More detail s? Ad Check page 78. Augu st 1979 m 79 



$AVE GA$$ WITH CB! 
AKE YOU IN ~BUSINESS? 

LET US~BEE YOUR SUPPLIER! 

SEND $10.00 
For Our 1979 
ELECTRONIC 
CATALOG 
And Price Listi 

Over 300 
Pages Of 
ELECTRONICSll 

You Will Also 
Be Put On Our 

Weekly Mailing 
List When You 

Apply For 
Catalog. 

Please send letterhead or tax number! If you 
are just starting business talk to our Sales 
Personnel for any assistance you may need. 

WAREHOUSE DISTRIBUTION CENTER 
R.D.1 BERWICK,PA.18603 717·759·2201 

CIRCLE 72 ON READER SERVICE CARD 



The TS· 520SE la an economical 
new version of the TS·520S . .. the 
world's moat popular 160· 10 meter 
Amateur transceiver. Now anyone can 
easily afford a high quality HF trans· 
ceiver, providing 200 watts PEP input 
on SSB and 160 watts DC on CW! 

The T$·520SE is a high-quality 
160·10 meter SSB/ CW transceiver in· 
tended for ham-shack use. The follow· 
ing changes were made to produce 
the new "SE" model: 

• Replaced the heater switch 
with a CW WIDE/NARROW 
bandwidth switch, for use 
with the optional CW-520 
500-Hz CW fi lter. A big 
improvement for the CW 
operator! 

• Removed DC converter 
terminals. Now it operates 
strictly on 120 VAC and is 
not intended for mobile use. 

• Removed transverter 
terminals. Now it is strictly 
a 160-10 meter SSB/CW 
transceiver. 

All other proven features and high 
quality of the TS-5205 have been re
tained in the TS·520SE, Including: 

• Effective noise blanker. 
• Three-position (OFF, FAST. 

SLOW) amplified-type AGC 
circu it. 

• RIT control. 

• Eight-pole crystal filter. 
• Built-in 25 kHz calibrator. 
• Front-panel carrier level 

control. 
• Semi-break-in CW with 

sidetone. 
• VOX/PTI/MANUAL 

operation. 
• TUNE position for low-power 

tune up. 
• Built-in speaker. 
• Built-in cooling fan. 
• 20-dB RF attenuator. 
• Provis ions for four fixed 

channels. 
• Speech processor consisting 

of a very effective audio 
compression amplifier. 

The TS-520SE functions with many 
popular accessories, Including: 

• DG-5 digital frequency 
display/counter. 

• VF0-520S remote VFO. 
• SP-520 external speaker. 
• CW-520 500-Hz CW fi lter. 
• AT-200 antenna tuner/SWR 

and RF power meter/ 
antenna switch. 

• TL·922A linear amplifier. 
• MC-50 dynamic microphone. 
• SM-220 Station Monitor with 

BS-5 pan display module. 

u , 2.0 MHz (11D m) 
U· 4:0-MK~ (11175 m) 
7'.a· 7,3 MHz (48'111) 

1u;14.J5'MH1 (H m) 
21.M1;45 MH: (15 m) 
21.0-28.5 MHz} 
2B.5·Z9,1 MHz (10 m) 
29.1-29,TMHz 
15.D MHz, receive only (WWVJ 
SSB (USB, LSB), CW 

Antenn1 lmpedence< SG-75 ohms 

frequency Stability: Within ± 1 kHz durint one ho111 
1Ht r ou minule ol warm-up, 
and within 100 Hz during any 
31-minote period theruHer. 

Power Requirements: 120 YAC. 50/H Hz; 288 W (trusmit) 
Dimensions: 13-111 inches wide. a inches 

high. 13-3115 inches deep 
Weight 35.2 pounds 

l RANSMlnER: 
Input Power: ZDD W PEP (SSB). 110 W DC (CW) 

Carrier Suppression: Better than 40 dB 

Unwanted Sideband Suppression: Better than 50 dB 
Spurious Radialio~: Beller than -~o dB 
Micrqphone Impedance: 50 k ohms 
AF Response: 400· 2,IOO Hz 

RECEIVER: 
Sensitivity: 0.25 ;¥ lor 10 dB (S + N)IN 
Selectivity: SSB: 2.4 kHz/-& dB; U kHzl-&O dB 

CW: 0.5 kHzl-6 dB; 1.5 kHzl·H dB 
(With optlon1I CW lllter) 

Image Ratio: Better than 50 dB 
IF Rejection: Better than 50 dB 
Audio Output: 1.0 W (l·o~m load wltll less than 

10% distortion) 
AF Output Impedance: 4-11 onms 

Ask your Authorized Kenwood Dealer about 1he 
amazing TS-520SE .. . and its surprisingly 
affordable price! 

I 7 .--:i~ l \ J 

I '., 
1 f 

... pauultt r in amaltur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT/COMPTON. CA 90220 

~ 



Linear Amp• 

VF-2031 Hand-held 
and HW-2036A 

A big part of the enjoyment of Amateur Radio is fir- you'll find anywhere. As one first-time kit builder 
ing up a rig that you built with your own hands. put it, "If you're not color-blind (for differentiating 
With Heathkit® Amateur Radio gear, you get more resistor and wire colors), you can build anything in 
from your hobby by building it yourself . .. and you the Heathkit catalog:' 
get more for your money, too. You save money over The latest Heathkit Catalog features complete 
comparable assembled units, and you save by ser- information on the entire line of Heath Amateur 
vicing your own equipment. Of course, technical as- Radio equipment and accessories. Read about it 
sistance is available, if you need it, at 55 Heathkit and the nearly 400 other quality electronic kits -
sales and service locations from coast to coast, just including audio, color TV, auto, marine, aviation, 
a phone call away. If you've never built a kit from test instruments, weather, computers and more -
Heath, you're in for a pleasant surprise. The instruc- you can build yourself for pride, satisfaction and 
tion manual that comes with every kit is the best savings. Send for your FREE copy now. 

There's more for the Ham at Heath! 

~-api.!umJ 
AM-392 Heath Company, Dept. 348-560, Benton Harbor, MI 49022 


