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THE OMNI SYSTEM - tools of the trade for serious 
DX operators, contesters, traffic, nets, or just rag 
chewing - designed to give you the operating edge. 

Simply Super. The keynote of a Ten-Tee OMNI is simplicity of 
operation combined with super performance. No tricky con
trols, no distracting readings, no fussy adjustments. Your 
operating is pure enjoyment, unhampered by complexity, 
enhanced by features that are meaningful, advanced by options 
that are realistic. 

Instant Band Change- to catch the openings. Just flip the 
bandswitch , no tuning the transmitter. A convenience originated 
by Ten-Tee in modern transceivers. 

Full Break-In-for CW with perfect timing, for a real 
conversation in code. And slow break-in at the flip of a switch to 
suit band conditions or quiet mobile operation. 

Ultra Selectivity-to fit any band condition. Standard 2 .4 
kHz 8-pole crystal ladder filter for normal reception; optiorni.1 
1.8 kHz filter ($55) operates in series with the 2.4 kHz filter to 
transform an unreadable signal in heavy QRM into one that gets 
the message through; optional 0.5 kHz 8-pole filter ($55) 
provides steep, deep skirts to the CW passband window to cut 
out even those strong adjacent signals; standard 150 Hz CW 
active audio filters have three ranges (450, 300, 150 Hz) for 
further attenuation of adjacent signals and band noise. 

Variable Notch Filter- to eliminate interfering carriers and 
CW signals. Attenuation is more than 8 "S" units (over 50 dB). 

Six-Function Separate VFO- for complete versatility in 
working DX. Independent transmit and receive frequencies with 
OMNI; reversible at the touch of a button for full monitoring of 
the action. Even allows simultaneous reception on both VFO 
a nd OMNI with transmission on either. LEDs show status. An 
optional operating bargain at $139. 

Speech Processor and Microphone-to extend your operat
ing range under adverse conditions by increasing average 
envelope power without derating the OMNI p ower limits and 
with minimum distortion. Model 234 is a true RF processor, 
model 214 is a peak-free condenser microphone. An optional 
system for optimum speech energy; 234 is $124, 214 is $39. 

Electronic Keyer- key to perfect CW. Styled to match 
OMNI; self-completing; dit and dah memories with individual 
defeat switches; automatic variable weighting; adjustable 
magnetic paddle return; and more for just $85. 

Matching Power Supply- to completely power the OMNI 
system. Regubted , over-current protected, switched from 
OMNI or front panel, a nd only $139. 

Plus All These Famous Standard Features of OMNI-All 
Solid-State, 160-10 Meters, Built-in VOX and PTT, Dual-Range 
Receiver Offset Tuning, Wide Overload Capabilities, Adjustable 
Sidetone Tone and Level, Exceptional Sensitivity, 200 Watts 
Input, Adjustable ALC, 1003 Duty Cycle, Phone Patch 
Interface Jacks, Zero-Beat Switch, "S"/ SWR Meter, Dual 
Speakers, Plug-In Circuit Boards, Complete Shielding, Rigid 
Light-Weight Aluminum Construction, Comfortable Operating 
Size (53!."h x 14V."w x 14"d). 

Model 545 Series B OMNI-A (analog transceiver) $ 949 

Model 546 Series B OMNl-D (digital transceiver) $1119 

Get The Operating Edge - Get The OMNI System. See 
your Ten-Tee dealer or write for full details . 

,f.:.~~EN-TEC ,INC. 
• •••• ~EYIERYILLE , TENNESSEE 37862 

l )(PORT.511 ~ LINCOlN AllL. 011(:1\GO. ILL 60646 

TEN-TEC, HF equipment supplier to 
Winter Olympics Radio Amateur Network (WORAN) 
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lRIS MONrH'S 

HORIZONS 
Amateur Radio 
in Antarctica 
Snow - miles and miles of it. 
Sometimes it invades your 
shack, buries your equipment, or 
lets your building sink into its 
depths. As if that were not 
enough, there are the months of 
isolation - with family and 
friends half a globe away. 
Amateur Radio operators pro
vide " phone patches" that are 
vital to the mental well-being of 
scientific and military personnel 
at Antarctic bases - stations 
that seem almost as remote as 
the moon. Veteran phone-patch
er W8HXR gives you some ink-
1 i ng of I ife in the frozen south, 
starting on page 12. 

Sharing Amateur Radio 
You're enjoying one of the 
greatest hobbies on earth, so 
how about sharing it with some 
eager and open minds. You 
don't have to be the world's 
greatest speaker, or a fantastic 
engineer ; just show some 
youngsters how you do your 
own thing with Amateur Radio. 
N9YL tried ham radio on some 
youngsters at a nearby school , 
using a few photographs, some 
simple gear, and a sample of 
Morse code - and they loved it. 
You'll feel good about it too, so 
read about it on page 18. 

Put Your Multimeter 
To Work 
You know about the normal uses 
of a multimeter - checking 
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such things as volts, milliam
peres, ohms, continuity - right? 
Well, there's no need to push 
this most versatile of test instru
ments to the back of the shelf. 
WB21BE points out several 
things you can do, both in and 
out of your shack, to get maxi
mum mileage out of this inex
pensive analyzer. The ideas start 
on page 31. 

Low-Cost Power Supplies 
The computer age has left a trail 
of cast-off components, many of 
them power supplies of uncer· 
tain makeup and odd voltages. A 
little careful purchasing, a bit of 
work, and some workbench engi
neering will often turn these left· 
overs into energy sources for 
your ICs, transistors, op-amps, 
lamps, relays, and small motors. 
Author W6GXN tells you how to 
make sure your buck buys a 
bargain. 

A Lazy Antenna For 160 
One-sixty is a long-time favorite 
band for many Amateurs. How
ever, antenna requirements are a 
problem for hams on smal I lots. 
Many schemes have been tried, 
including shunt-fed towers, hori
zontal wires of uncertain direc
tion and varying height, and 
loaded whips. K8MN found an 
easy way out, and calls the re
sulting antenna a lazy vertical. 
The name could come from the 
fact that the antenna leans, or it 
could be because not much 
work is required to put it to
gether. Look for the instructions 
on page 38. 

Tower Installation 
Made Easy 
Why make a big production out 
of installing a tower? Well, 
WB2LKO produces TV commer
cials, so it comes natural to him 
to select and direct the star and 
supporting cast. Also, if you 
think of the project as a produc
tion to be staged, rather than a 
chore to be done (digging holes, 
etc.), it'll go much faster. That 

applause you hear is actually 
better signals from DX land. 

Closet Hamshack 
Condominium living is the an
swer to the homeowner's prob
lems - at least according to the 
advertisements you see and 
hear. Well , maybe so, unless 
you 're a ham with ambitions 
toward working DX, chasing 
WAS, DXCC, and other certifi
cates of merit. Here ' s 
WD6GKF's solution to the prob
lem of "where to put the ham
shack." It's a neat station, and 
works well, but be sure to heed 
his words of advice before you 
grab your hammer and nails. 

Ham Gear Sources 
The CB explosion has spawned 
thousands of accessories and 
gadgets, many of which can find 
useful application in your own 
hamshack. Since many of these 
products are inexpensive and 
easily available, it's worthwhile 
to consider them. W8FX makes 
some specific and valuable sug
gestions for their use. 

The Cover 
Our artist captures a bird's-eye 
view of an intrepid DXer getting 
antennas ready for another sea
son of band openings and con
tests. Original watercolor by 
Chris Walker. 

HAM RADIO HORIZONS February 
1980, Volume 4, Number 2. Pub
lished monthly by Communica
tions Technology, Inc., Greenville, 
New Hampshire 03048. Telephone 
(603) 878-1441 . Second Class Post
age paid at Greenville, New Hamp
shire and at additional mailing 
offices. ISSN 0147-8818. 
Subscription price: Domestic, one 
year, $12.00; two years, $20.00; 
three years, $27.00. Canada and 
Worldwide, 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-41 O "Professor Morse" lets you ... 

COPY CW FASTER AND UPGRADE QUICKER 
NEW MFJ Random Code Generator/Keyer sends unlimited random code 
in random groups for practice. Never repeats same sequence. Tailor 
level to your ability. Vary speed 5 to 50 WPM. Vary spacing between 
characters. Speed Meter. Full Feature Keyer. Sends unlimited random code. 

Copy code faster and upgrade quicker. Now you 
can tailor the level of code practice to your exact 
needs. Practice copying code anywhere and any
time you have a spare moment. Practice at home, 
in bed, driving to work, during lunch. etc. 

The new MFJ-410 "Professor Morse" is a 
computer-like random code generator and keyer 
that sends an unlimited supply of precision Morse 
Code in random groups. 

It never repeats the same sequence so you 
can't memorize it like code tapes. 

Vary speed 5·50 WPM and read on speed meter. 
Vary spacing between characters and charac

ter groups (for example, copy 5 WPM with 13 
WPM characters) to give proper character sound 
at low speed. 

Select alphabetic only or alphanumeric plus punc-

Never repeats same sequence. 
Tailor le11el to your ability. 

Vary •P••d 5·50 WPM. 

s149es 
tuation (period, comma. question. slash. double dash.) 

Tone control. Room filing volume. Built-in 
speaker. Ideal for classroom teaching. Earphone 
jack (2.5 mm) for private listening. 

Uses 11 o VAC, or 9· 18 voe, or 4-C cells (for 
portable use). Optional cable for car cigarette light· 
er ($3.00). 6x2x6 inches. 

Built-in lull feature keyer. Volume, speed, in
ternal tone and weight controls. Weight control 
adjusts dot-dash space ratio; makes your signal 
distinctive to penetrate ORM. Speed meter works 
for keyer, too. Tune switch keys transmitter for 
tuning. Reliable solid-state ... . 
keying: grid block, cathode, 
solid state rigs. OPTIONAL 
BENCHER IAMBIC PADDLE. 
Dot and dash paddles have fully adjustable ten· 

sion and spacing. Heavy base with non-slip rub· 
ber feet eliminates "walking" . $39. 95. 

Order from MFJ and try it - no obligation. If 
not delighted, return ii within 30 days for refund 
(less shipping). One Y.ear unconditional guarantee. 

Order today. Call toll free 800-647-1 800. Charge 
VISA, MC or mail check, money order for $149. 95 
plus $3.00 shipping for MFJ-410 and/or $39.95 
plus $3.00 shipping for Bencher paddle. 

CALL TOLL FREE • • • 800·647-1800 
Call 601 -323-5869 for technical information, 
order/repair status. Also call 601-323-5869 out
side continental USA and in Mississippi. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

NEW MFJ DELUXE Versa Tuner II 
$119.95 buys you one of the wor1d's finest 300 watt antenna tuners 
with features that only MFJ offers, like . . . dummy load, SWR, forward, 
reflected power meter, antenna switch, balun. Matches everything from 
1.8 thru 30 MHz: coax, random wires, balanced lines. 

MFJ's Best Versa Tuner II ••• 
Solid American Quality 

"' .... ., 
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Tiiis Is MFJ's best Versa lunef I. And one of 
the world's finest 300 watt (RF output) tuners. 

The MFJ-949 Deluxe Versa Tuner II gives 
you a combination of quality, performance, and 
features that others can't touch at this price ... 
or any price. 

PERFORMANCE: You can run your lull trans
ceiver power output - up to 300 watts RF out· 
put - and match your transmitter to any feedline 
from 1.8 thru 30 MHz whether you have coax, 
balanced line or random wire. 

FEATURES: A 200 watt 50 ohm dummy load 
lets you tune up for maximum performance. 

A sensitive meter lets you read SWR with only 
5 watts and both forward and reflected power in 
two ranges (300 and 30 watts). 

More details? Ad Check page 78. 

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

A large efficient airwound inductor 3 inches in 
diameter gives you plenty of matching range and 
less losses for more watts out. 

1:4 balun. 1000 volt capacitors, S0-239 coax 
connectors. Binding post for balanced line, random 
wire. ground. 1 Ox3x7 inches. 

QUALITY: Every single unit is tested for per
formance and inspected for quality. Solid American 
construction, quality components. 

The MFJ-949 carries a full one year uncondi· 
tional guarantee. 

Order from MFJ and lry it - no obligation. If 
not delighted, return it within 30 days for a re· 

fund (less shipping). 
To order, simply call us toll free 800-64 7 -1800 

and charge it on your VISA or Master Charge or 
mail us a check or money order for $1 19.95 
plus $3. 00 for shipping/handling. 

Don't wait any longer to tune out that SWR 
and enjoy solid QSO's. Order your Deluxe Versa 
Tuner II at no obligation, today. 

MFJ ENTERPRISES, INC. 
P. 0 . BOX 494 
MISSISSIPPI STATE, MS 39762 
CALL TOLL FREE . . . . 800-647-1800 
For technical information, order/repair status, in 
Miss., outside continental USA, caH 601-323-5869. 
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New, Stronger Wilson Towers 2' to 9' 

- - < ~u. I 
1e· 

•~ - I I 
16' 

•~ 
NEW IMPROVED 

FEATURE 
A new high strength carbon 
steel tube manufactured 

~1 

3.5°0.D. 

.~ 
20· 

TT-458 
FEATURES: 

• Maximum Height 45' (will handle 17 sq. ft .@ 
38 fl . or 10 sq. ft.@45 fl)@50 mph 

• 1200 l b. winch 
•Totall y freestanding with proper base 
• Total Weight, 243 lbs. 

npeclally for Wilson 
Systems, Is used for the 
new TI'46B and MT81B. 
25% stronger thar. conven
tional pipe or tubing. Tube 
•lze: 3.5" o.o.@ .095, 4.5" 
& 8" O.D. @.120. 

MT-618 
FEATURES: 

I •.~·o.o. 

6"0.0. 

• (s freestanding with use of proper base 
• Maximum Height 61 ' (will handle 17 sq. ft.@ 

53 fl. or 10 sq. fl.@ s 1 ft.)@50 mph 
• 1200 lb . brake winch 
• 4200 lb. raising cable 
• Total Weight , 400 lbs. 
Recommended base accessory: RB-61 B , 
FB-61B 

18' 

20' 

T he TT-45B is a freestanding t o wer, ideal for in• 
1 stal lat ions where guys cannot be used. If the tower 

- is not being su pported against the house, the pro
per base f ix ture accessory must be selected. 
(Requires 12"x12"x36" of concrete .) 

T he MT-61 B is our largest and tallest freestanding 
tower. By using the RB-61 B rotat ing base fi xture 
the MT-61 B is ideally suited for the SY33 or SY-
36. If yo u plan to mount the tower t o your ho use, 
cautio n should be taken to make certain the eave 
is p roperly reinforced t o handle the tower . I f not, 
one of the base accessory fixtu res should be used. 

(Requires l 8"x l 8"x48" concrete.) 

The Hinged Base Plate allows 
tower to be tilted over for 

access to an tenna and rotor 
from the ground . 

GENERAL FEATURES 
All towers use high strength heavy galvan ized steel tubing that conforms to ASTM speci
ficatio ns for years of maintenance-free service. The large diameters provide unexcelled 
strength . All welding is performed with state-of-the-art equ ipment. Top sect ions are 2" 
O.D. for proper antenna/ rotor mounting. A 10' push-up mast is included in t he top sec
tio n of each tower. Hinge-over base plates are standard with each tower. The high loads of 
today's antennas make Wilson crank-ups a logical choice. ••••••••• •,,..m•••••n .. ubl••• ••ch•noe wh••••••••••.' 

TILT-OVER BASES FOR TOWERS -
FIXED BASE 
The F B Series was designed to 
prov ide an economical method of 
moving the tower away from the 
house . It will support the tower in 
a completely free-standing vertical 
position, whi le also having the 
capabilities of tilting the tower 
over to provid e an easy access to 
the antenna. The rotor mounts at 
the top of the tower in the con
ventional manner, and will not ro 
tate the complete tower. 

FB-458 . .. $114.95 

ROTATING BASE 
The RB Series was designed fo r 
th e Amateur who wants t he add
ed convenience of being able to 
work on the rotor from the 
ground position. This series of 
bases will give that ease pl us ro
tate the complete tower and an -
tenna system by the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posi
tion , while st i ll being able t o tilt 
the tower over when desiring to 
make changes on the an tenna 
system . 

FB-818 . .. 169.95 ..__~:....__, RB-458 . .. $179.95 
RB-818 . . . 249.95 

ORDER 
FACTORY DIRECT 
1-800-634-6898 
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4286 S. Pohms Ave., l as Ve~as, Nevada 89103 

~ 

_r· 
Til t ing the tower over is a 
one-man task wi th the W il 
son bases. (Shown above is 
the RB-61 B. Rotor is not 
included .) 

···New· · · 
ST64 - 64 ft. Stacking Tower 
ST77 - 77 ft. Stacking Tower 

CALL FOR INFORMATION 

More detail s? Ad Check page 78. 
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The 1979 World Administrative Radio Conference (WARC) is now history, and as I predicted in an 
editorial almost a year ago, Amateur Radio remains in possession of the same high-frequency spec
trum we've had for the past several decades; as a bonus, we have three all-new HF bands for the 
future. Thanks to long years of behind-the-scenes work by the International Amateur Radio Union 
(IARU), the national Amateur Radio societies, and interested Amateur Radio volunteers, the Amateur 
Radi o Service went to Geneva very well prepared. These are the same people who remained optimistic 
about the outcome of WARC throughout the long years of preparation and deserve to be both elated 
and satisfied by the final tally. The Lord of Gloom and Doom who predicted a total debacle in Geneva 
was last seen skipping off to the Land of Oz with one foot in his mouth. 

I first became aware of plans to pursue new ham bands at 10, 18, and 24 MHz more than five years 
ago, but quite frankly I considered the possibility of any new high-frequency bands as more pipe 
dream than reality. When W1RU announced the new bands at the Dayton Hamfest in 1974, most 
amateurs thought the pressure for new bands was simply a ploy to maintain the status quo; you know 
the old game: ask for more than you want so you can keep what you already got. Apparently the 
movers and doers of Amateur Radio who started preparing for WARC in the mid 1970s thought other
wise. A. Prose Walker, W4BW, Chief of the FCC's Amateur and Citizens Division in those years was in
strumental in arranging for the propagation studies that were conducted to show how long-distance 
Amateur communications links would be greatly enhanced and made more reliable with new alloca
tions at 10, 18 and 24 MHz; Prose deserves a great deal of praise - and thanks - for getting the 
WARC preparations underway at such an early date. Without his foresight and experience I don't think 
Amateur Radio would have survived WARC in such good shape. Amateur Radio is also indebted to the 
dozens of dedicated volunteers who served on the FCC's Amateur Radio Advisory Committees, often 
at great personal expense, and to the ARRL and IARU staffers who convinced other national societies 
to get their WARC preparations underway early and then coo rdinated those act iv ities. 

What about those new bands? What are their propagation characteri stics? How soon can we expect 
to have them available for Amateur Radio use? To answer the last question first, it will be quite awhile 
before you begin hearing ham signa ls on these bands; probably 1982 for 10 MHz, and not before 1985 
for 18 and 24 MHz. The long delay for the top two bands is because Amateur Radio stations will not 
be permitted to take possession of these exclusive freq uencies until all existing fixed services have 
moved to new assignments; the transition will occur between July, 1984, and July, 1989, so it will be 
nearly five years at the earliest, and significantly longer if any of the present users feel like dragging 
their feet. 

It may not be obvious, but the frequ encies of the three new ham bands were very carefully chosen 
- each band is very near the geometric mean of the two existing, adjacent bands. This is optimum 
band placement for max imum propagation enhancement, so it should be possible to maintain long
distance radio communications for many more hours each day than is possible with our present 
allocations. For example, during the years of low sunspots when 20 meters goes dead in the evening, 
and 40 has not yet opened up, chances are good that 30 meters will still be open. Likewise, when 10 
meters drops out, it's likely that 24 MHz will still be hot, and when no more signals are heard on 21 
MH z, 18 MHz will probably be lively. In th e mornings you can expect 30 meters to open slightly before 
20, and the DX will be coming through on 18 MHz sometime before 15 opens up. When the sunspot 
count decreases, 18 MHz will still be in good condition on many days when 21 MHz is completely 
dead. 

Practically all of th e new rigs which use phase-locked loops already cover the new bands (although 
they are not presently programmed to transm it there); some will req~ire simple modifications, but you 
can be sure the manufacturers are already working on them - and will have mod kits available by the 
time the new bands are opened to hams. Much of the popular older equipment has extra crystal 
sockets already built in, so this equipment can also be quickly placed on the ew bands. Many 
receivers have a WWV position at 10 MHz, so you can check out the present activity on 30 meters if 
you want to; the older "hams bands only" receivers don't cover 18 and 24 MHz - and don't have extra 
crystal sockets either - so you'll need an outboard converter for li sten ing in. We already have a New 
Bands Converter on the bench that covers all three bands; we'll get a complete description into the 
magazine just as quickly as possible. 
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Jim Fisk, W1 HR 
editor-in-chief 
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FOCUS & COMMENT 

If you haven't heard the good news from WARC by this time, take a moment to read Newsline on 
page 11 of this issue, or if you're not sure whether what you have heard is rumor or straight , 
there's the latest, as of mid-December. 

It appears that we have some interesting chunks of spectrum to explore. There are possibil
ities aplenty in these new bands, not the least of which is a chance to follow propagation and 
the changing Max imum Usable Frequency (MUF) in closer steps as it moves up and down in 
reaction to solar activity. 

Then, too, there's a whole raft of antennas to be designed, fabricated, tested, and talked 
(argued) about on the air and at hamfests and club meetings. Anyone for a 6-band quad or Yagi? 
Those of you who are adept at making traps and loading coils should have a ball, both in 
constructing the gadgets and in writing about them for publication (in Ham Radio Horizons , 
naturally). 

Do you still have bare spots on the wall of your hamshack? How about covering them with 
certificates for 9-band WAC, oxcc, or, perhaps, 10-band WAS? The award hunters and certificate 
printers will be in ecstasy, and woe unto the contest-log checkers! 

Equipment? Here, too, is an unequalled opportunity for the inventiveness of the Amateur to 
come to the forefront. Sure, there are a lot of new rigs out there that are adaptable to these extra 
bands with no more effort than obtaining a new synthesizer-programming chip from the 
manufacturer, or perhaps some minor wiring changes, and there'll be more new rigs produced. 
But, there are many, many older rigs that just require some suitable crystals to hit 30, 17, and 12 
meters, and sti 11 others that will need some sort of converter to stretch their reach to new 
frequencies. Further, once you have the rig itself working on the new bands, you'll likely need a 
matching circuit to let it work with the new generation of "all band " antennas - more inductors, 
capacitors, switches, etc. 

But, hold on a moment - don't go rushing down to your nearest equipment dealer and parts 
emporium, expecting to return home carrying the necessary goodies to add three new bands to 
your repertiore! There are a couple of clinkers in the sugar bowl , or whatever. 

One is that the bands look good on paper, but we don' t have 'em yet. Look closely at the 
timetable, and realize that it might be stretched - considerably. It is important to remember that 
the process of turning new bands over to the Amateur Service requires that, first , Congress must 
approve (ratify) the package from WARC, and , second, that the FCC must put the proposals into 
workable form , which includes Notices of Proposed Rule Making, hearings, and so on . Even if 
everyone is in favor, and all the hearings come off without a hitch, it will take time just from the 
sheer bulk of paperwork involved. 

Added to this is the stipulation that all present users of those bands must have moved before 
Amateurs will be allowed to operate there. If the results of complaints about the Russian 
"woodpecker" are any indication, it could be a long wait before " all" present users go away. 

Added to all this news about bands in the high-frequency area is recognition that Amateurs 
have earned a slice of the microwave pie, as well. This is an increasingly important part of the 
spectrum, especially where modern, high-speed digital or televi sion signals are concerned . These 
are spectrum-gobbling methods of communication, and with the emphasis by government and 
business on " bigger, better, and faster, " the value of a microwave spot will shoot up only slightly 
less rapidly than the price of gold. 

Thus, it is a great feather in the Amateur's cap that he now has a spot to park his satellite's 
transponder and beacons. I suspect that chief among the factors leading to these allocations 
was the work done by AMSAT and allied Amateur organizations in many countries, proving that a 
working and useful communications satellite could be assembled at a price that would be 
considered "petty cash" by most agencies involved in spage-age communications. 

To all the world's IARU representatives, ARRL, AMSAT, and the many other people who 
spent the past five or more years getting ready for WARC, a hearty round of applause (standing , if 
you please). 

8 m February 1980 

Thomas McMullen, W1SL 
Managing Editor 
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7 Line Accessories 

• RV7 Remote VFO • PS7120/240V Ac 
Supply• Aux7 Range Program Board 
• MS7 Matching Speaker• NB7 Noise 
Blanker• FA7 Fan• SL.300 Cw Filter, 
300 Hz• SLSOO Cw Filter, 500 Hz 
• SL1800 Ssb/RTTY Filter, 1.8 kHz 
• SL6000 A-m Filter, 6.0 kHz• MMK7 
Mobile Mounting Kit• TR7 Service 
Kit/Extender Board Set• TR7 Service/ 
Schematic Book. 

• Broadband, 100% Solid State Design. 

* Sophisticated 
System Concept 

* Innovative 
Design Features 

* Straightforward 
Simplified Operation 

* State of the art 
performance 
now a pleasure 

• Exclusive Synthesized/PTO Frequency Control -1 kHz dial, 100 
Hz digital readout. 500 kHz range pushbuttons. 

• Continuous, Wide Range Frequency Coverage - 1.5 thru 30 MHz 
(zero thru 30 MHz with optional Aux?). 

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

• True Full-Passband Tuning improves reception in heavy ORM. 
• Unique Independent Receive Selectivity- Optional front panel 

pushbutton-selected filters. 
• Effective Noise Blanker - true impulse-type performance. 
• Special High Power Solid State Power Amplifier- diagonal heat 

sink allows internal mounting. Continuous duty on SSTV/RTTY 
with optional fan. 

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

• Receiver Incremental Tuning (RIT) 

Specifications and prices subject to change without notice or obligation. 
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NEWSLINE __________ _ 
ALL PRESENT HF BANDS, THREE NEW HF BANDS , and a new UHF band were alloca ted t o t he 

Amateur Service as WARC 79 finis hed its work December 4 . Despite some g loomy predictions 
of a major frequency loss by the Amateur Service, it 's now been confirmed that Amateurs ~ 
at least in the U.S. ~ did not lose one kHz in the HF spectrum but instead picked up al l 
three of the desired new bands! I n the VHF spectrum preliminary press-time reports, be
lieved complete and accurat e , show equal ly good news for higher frequency enthusiasts. 
Band by band, here's the rundown from WARC 79 on the new Amateur sp ectrum. 

160 Meters: In Region 1, 1800-1850 shared with Loran until Loran shuts down at the end 
of 1982, 1850-2000 shared with Fixed, Mobile, Radio Location and Radio Navigation (1850-
2000 not available for Amat eurs in Mexico and much of South America). 1800-1850 will be 
availaDTe to Amateurs in Region 1 for the first time , on a s hared bas is with Loran unt il 
its shutdown . 

80/ 75 Meters: In Region 2, 3500-3750 Amateur Exc lus ive with the exception of Mexican 
and some South American Fixed and Mobi le users, 3750-4000 shared with Fixed and Mobile ~ 
except for much of southern South America, which excludes Amateurs 3750- 4000, and Canada 
and Greenland , which reserve 3950- 4000 for a future Arctic region broadcast service on a 
non-interference basis. 

40 Meters: 7000-7100 Amateur Exclusive worldwide , 7100-7300 Amateur in Region 2 only 
with the stipulation that Region 2 Amateur operati on must not interfere with broadcast 
in Region 1 or 3. 

30 Meters (new band): 10. 10-10 . 15 MHz with Fixed Service Primary and Amateur Service 
Secondary, worldwide. 

20 Meters: 14.00- 14. 35 unchanged, with several others j oini ng Russia i n foo tnotes 
r eserving 14 . 25-14 . 35 for Fixed Services . 

17 Meter s (new band): 18 .068-18 . 168 Amateur and Amateur Satellite are Exclusive (with 
a Russian r eservation for interna l Fixed Service use), but with the s tipulati on that Ama 
teurs won't be permitted to move in until after all present users have moved! 

15 Meters: No change, worldwide. 
12 Meters (new band) : 24.890 - 24.990 Amateur and Amateur Satellite are Exclusive, with 

the same restrictions as 17 Meters. 
10 Meters : Unchanged, worldwide 
6 Meters: Unchanged, after earlier hope of some limited band being made avai lable in 

Region l didn't ma t erialize. 
2 Met ers : Unchanged (144- 148 in Region 2, 144- 146 elsewhere). 
1\ Meter s: Amateur in Region 2 only, co- shared with Mobile and Fixed on an equa l bas i s. 
70 Centimeters: 430- 440 MHz has Radio Location Pri mary, Amateur Radi o Secondary in a ll 

Regions, wi t h 435-438 Amateur Satellite. 420-430 and 440-450 shows Fixed and Mob i le Pri
mary in all Regions , but a footnote by the U.S. and severa l others allocates t hese addi
tional frequencies to the Amateur Service on a Secondary basis . Similarly , 440-450 is 
a llocated to Amateurs on a Secondary basis in a footnote by Canada and severa l others. 

35 Centime t ers (new band): A new UHF 902 - 928 MH z band, was allocated to Fixed, Mob ile , 
ISM and others on a shar ed, Pri mary basis, with t he Amateur Servi ce Secondary. What t hi s 
means to the Amateur Service in the U.S. is hard t o pred ic t , with interes t high a t the FCC 
in a new Personal Radio Service i n this band. 

At Microwave, Amateur Radio did lose 1215 - 1240 MHz but kep t 1240- 1300 with a satellite 
uplink s ubband at 1260-12 70 MH z . The 2300- 2450, 3300-3500 , 5650 - 5925 , and 10000- 10500 MHz 
bands al l remain Amateur Secondary as be fore, but with new s ubbands on all f our for Ama
teur Satellite us e . 24- 24 . 25 GHz continues Amateur and Ama t eur Satellite, but we now have 
wor l dwide allocations at 47-47 . 2, 75.7-81, 119 .98 -120.02 , 142-149, and 241- 250 GHz with a 
good portion of most Amateur and Amateur Satelli te Primary. 

Th e New 30 Meter Band could become avai lab l e for Ama t eur use as soon as J anuary 1, 1982, 
but Ama teur occupancy of t he new 18 and 24 MHz s l ots probably won ' t occur for two to f ive 
years past that. 

"VOLUNTEER AMATEUR EXAMS ARE ILLEGAL!", t he FCC ' s General Council dec l ared at the Com
mission ' s agenda meet i ng December 19 th . The bombshell announcement came as the Commis
sioners discussed terminating Docket 20679 , th e No t ice of Proposed Rule Making that would 
have required volunteer examiners to submit pho tocopies of thei r licenses when requesting 
an exam . The j udgmen t appears to stem from recent Congress i onal concern that some govern
ment agenc i es wer e improperly expanding the i r staffs , without approva l of Congr ess, by use 
of volunteers and contractors . When the lega l staff reviewed the vol unteer program in 
connection with Docke t 20679 , they conc luded it i s illega l and thus must be terminate d . 

What Effect Termination wil l have on existing t r aining programs and U. S. Amateur growth, 
not to mention the added burden on FCC' s Field Offices , remains to be seen. For the f i rs t 
t hree years of t he Novice program its exams were all Field Office admini ster ed; responsi
bility for Novice exams has res ted with the Amateur Service s i nce June, 1954. 

No Date Has Yet been set f or t he termina tion. 
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Jerrold Swank, W8HXR 

Lifelines to 
ANTARCTICA 
Amateur Radio provides communications to the world's last frontier 

Although it's on the 
same globe as the rest 
of us, the Ant-
arctic continent at the 
bottom of the world still 
isn't a part of the world 
the public knows and 
understands. We can 
understand it better if 
we think of it as an-
other planet altogether; 
a piece of outer space 
somewhere between here 
and the moon. It can' t 
be reached from the rest 
of the world for si x or 
more months of the year. 

\ 

\. 

\ 

It has no native residents, :;;;;;.-.. ~. 
and, even today, no one 
lives there. In the entire 
history of the planet, no 
human being has ever /. ~ 
been born there. 

That's the Antarctic, 
the highest, windiest, coldest, 
driest, and most desolate of 
the seven continents. The 
human race has lived on the 
other si x continents for eons. It 
has kept its foothold on the 
seventh continent for only 24 
years. 

Two decades of human habi
tation have scarcely affected 
this desolate land. Only thirty
five " communities" dot the 
entire continent. Man has still 
set foot on on ly a small frac
tion of the continent, and is 
still able to live there only 
under " survival" conditions. 
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Further, with all of our tech
nology, we can fly aircraft to 
the continent only during half 
of the year. During the other 
half, the continent is almost as 
remote from the rest of the 
earth as is outer space. No one 
can go there, no one can get 
back, and those who are there 
cannot travel about. Only four 
small parties have ever reached 
the South Pole by land, and 
only one party has ever crossed 
the continent on the surface. 

Research conducted in the 
American Antarctic program 
falls into three broad cate-

gories: land, animals, and 
atmosphere. There are 
very few animals to study 
on the land itself. Of the 
fourteen species of 
penguin in the Southern 

,, ' Hemisphere, only two are 
found on the Antarcti c 
continent - the tuxedo
clad Emperor penguin, 
and the smaller Adel ie. 

The Weddell , and 
several other species of 
seal , are found on the 
ice along the edge of 
the continent, and the 
large skua gul l makes its 
nest near the penguin 
rookeries, where it can 
feed on penguin eggs 
and chicks. That's about 
all the l ife to be found 
along the shores of the 
continent. There's no wild-

life at all in the interior. Ironi
cally, though, this barren conti
nent is surrounded by some of 
the richest water on earth, 
teeming with tiny forms of life. 

The stations 

McMurdo Station is head
quarters for the United States 
operations in Antarctica, on the 
shores of the Ross Sea. The 
summer population sometimes 
swells to 800, but during the 
austral winter the figure drops 
to less than 100. 

All communications between 
the men in Antarctica and 



home are handled by Amateur 
Radio. Just four stations 
operate during the winter. The 
station at McMurdo is KC4USV 
- it is now the only Navy
operated station. The rest are 
civilian and use KC4AA calls, 
which are assigned to the 
National Science Foundation. 
The KC4US- calls are assigned 
to the Admiral in charge of 
Antarctic operations, and the 
operators are any who are 
willing to devote time to 
handling phone patches one 
day a week. They are checked 
out by the Chief Operator, a 
Navy man. 

There are Palmer Station, 
opposite the southern tip of 
Chile; Siple Station, about 600 
miles closer to McMurdo; and 
the most widely known -
South Pole Station, about 800 
miles from McMurdo. South 
Pole Station is the highest, 
about 9,000 feet above the 
land, with nothing under it but 
solid ice. 

There is nearly twenty times 
as much ice and snow in Ant
arctica as in all the rest of the 
world, including all the moun
tains and icebergs and ski 
slopes and snow and Arctic ice 
in the world. If it all were to 
melt, the water level would rise 
to the top of the Statue of 
Liberty, and you could take a 
boat into Pennsylvania. 

Scott-Amundsen Station, at 
the South Pole, was first 
opened on January 23, 1957. 
Although it was built on the 
surface of the ice cap, its heat 
and weight caused it to sink 40 
feet beneath the ice over the 
years. On January 9, 1975, a 
new and modern South Pole 
facility was dedicated after four 
years of construction. It is a 
gigantic aluminum dome, 164 
feet in diameter and 5 stories 
high. Within the dome are three 
buildings. Another four struc
tures are connected by en
closed walkways. 

The Amateur Radio call at 
the Pole is KC4AAA. It is now a 
quarter of a mile from the Pole 
itself, but is moving, on top of 
the ice cap, toward the Pole at 

a steady rate. In five years, 
KC4AAA will be directly over 
the South Pole, and in ten 
years it will be a quarter of a 
mile on the other side. 

The South Pole is one of the 
strangest places on earth. Even 
from an aircraft, the flat, 
monotonous ice cap stretches 
as far as the eye can see in all 
directions. The runway that 
serves it is 1,400 feet long, with 
2,000 miles of overrun. 

"There is nearly 
twenty times as much 
ice and snow in 
Antarctica as in the 
rest of the world ... " 

If you walk around the barber 
pole that marks the South Pole, 
you pass from today into yes
terday, and back into tomorrow 
by walking through every time 
zone. You can walk " around the 
world" in a few seconds. Your 
watch is always right at the 
Pole, even if it is stopped, 
since it is every time on the 24-
hour clock at the same time -
where all the time zones con
verge. Every direction is north, 
and every wind is a north wind. 

Oddly enough, winds at the 
South Pole are never more than 
45 miles per hour - the high
est velocity so far recorded -
although temperatures go to 
more than 100° below zero! 

Palmer Station is at the tip, 
and Siple Station at the base, 
of the Palmer Peninsula, on the 
side of the continent toward 
South America. A cluster of 
various Antarctica Treaty 
Stations are scattered around 
the tip of the peninsula. These 
are al I so far from other 
American bases that they are 
supplied from South America 
rather than from the New 
Zealand-McMurdo route. 

Palmer Station, like 
McMurdo, is at ground level. It 
is much warmer than the rest 
of the Antarctic continent, and 
the men at the other stations 
refer to it as "the banana belt." 

I listened to the christening 
of the Palmer Station back in 
1965, and I remember the oper
ator saying that one man had 
the job of keeping the skua 
gulls out of the pool of drinking 
water obtained from the melt
ing glacier. Better arrange
ments have been made since 
then. 

The continent is over 3,000 
miles across, and larger than 
America and Mexico combined. 
Many times, Palmer Station has 
had trouble communicating 
with McMurdo, and I used to 
relay for them. Their call is 
KC4AAC. 

Siple Station has a much 
greater snowfall, with about 5 
feet each year, and the old 
Siple Station, after five years, is 
now 45 feet below the top of 
the snow. High winds help pile 
the snow up in drifts. 

Siple Station is the newest, 
and is different from the 
others: It is modular in con
struction. In fact , it is so 
modern that some of the phone 
patches to home are now han
dled by satellite. It is on about 
7,000 feet of snow and has a 
13-mile-long antenna - for 
long-wave research. Siple's 
Amateur call is KC4AAD. 

There is no law in the 
Antarctic except for treaty 
agreements. In fact, to avoid 
pileups and breakers, I used to 
transmit on 7299-kHz, lower 
sideband, and they would trans
mit to me on 7308-kHz from 
South Pole Station. The FCC 
has no jurisdiction there. 

No plants or animals may be 
imported which might change 
the ecology. In one incident, 
one of the men smuggled in a 
black cat. They talked about it 
on the air, and the cat was 
ordered destroyed. They 
promptly named the cat 
"Catsafrakus" in honor of John 
Katsafrakus, the project officer 
in charge of Antarctic 
operations. 

Mail can come out only 
during their summer, so QSL 
cards must wait until Novem
ber for winter contacts. Most of 
the stations have QSL man-
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agers from whom you can get 
quicker verification if you 
enclose an S.A.S.E. Each 
station gets up to 2000 cards in 
a year, and some operators 
take their cards home when 
they leave, fully intending to 
answer them all. However, they 
may go to another station and 
forget to reply. It's better to 
use the QSL-manager route. 
Antarctic operators are 
enthralled with ham radio when 
they are lonely, but it wears off 
when they see their families. 
You would do the same. 

In all fairness, some actually 
visit the hams who have helped 
them, and some phone me 
when they get back and thank 
me. Just be glad that you can 
help such deserving men. I 
know that nowhere are phone 
patches so appreciated. 

The hams and their equipment 

I have talked to some of the 
hams who operated there, both 
at McMurdo and South Pole 
Station. One who went back 
each year from 1969 to 1974 for 
the winter-over season was 
Robert M. Conner, now 
WA 1SDT, but at that time 
WB2BCJ/KC4. During the 
austral summer of 1974, which 
is our winter, Bob and I talked 
on 75 meters when he was at 
Davisville, Rhode Island. That 
was the headquarters of Ant
arct ic Communications. I had 
tried for years to get them to 
use phased verticals, because 
their 40-meter signal was one 
of the weakest from the 
continent. 

Bob, WA1SDT (then WB2BCJ) enjoying one of his feet·up·and·relaxed chats with the 
folks back home from KC4USB, Byrd Stat ion, in 1971. The feet holding down the Col
lins gear behind Bob belong to an unidentified relaxee. 

Since almost everyone goes 
there for only one season, 
there was no one who went 
back to try out the system. I 
discovered that Bob was going 
back, and we planned to have 
him install four 14AVQ anten
nas in an array consisting of 
two verticals a half-wave apart, 
with a similar pair a quarter
wave behind them as driven 
reflectors. The story of this 
array was published by ham 
radio in May, 1975. The 
improvement was dramatic, and 
made it possible to use 40 
meters the year round instead 
of just from April to November. 
The array was installed in 
February, 1974. They built a 
new building at the base of the 
new array, and this was called 
"Hamshack Ill." 

Hamshack Ill was a section 
of a standard T-5 hut. The out
side dimensions were 24 x 20 
feet. The T-5 is a plywood-and
fiberglass sandwich three 
inches thick, which comes in 4 
x 8 sections and is easily 
erected in the polar cold. The 
interior is divided into two 
sections, the entrance, toilet, 
and storage areas, and the 
shack itself. The usable floor 
space in the main part of the 
shack is 400 square feet. 

The building is set about 
three inches off the ground for 
heat conservation. In addition, 
the standard T-5 floor is 
covered with 3/4 inch plywood 
and overlaid linoleum. This 
helps insulate the floor and 
prevents cold feet. The walls 
are covered with white acoustic 
tile, a combination sound
deadening and insulating 
measure. 

Bob installed all the electron
ic equipment, as well as all of 
the audio patch panels for the 
operation of the Amateur Radio 
desk, called " AMRAD," and the 
MARS desk across the room. 

Beautiful downtown McMurdo Station, where a sign says, "So you wanted a Southern 
vacation?" 

Hamshack Ill contains two 
complete operating positions. 
Each has a Collins KWM-2A 
transceiver, 312-B5 station con
trol , 516-F2 power supply, and 
180-$1 antenna tuner. The 
AMRAD console has two phone-
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patch lines, so that one call 
can be in progress and a sec
ond one on standby, ready to 
go into the patch at the flick of 
a switch. The linear amplifier 
on the AMRAD rig is a Collins 
30-S1, using a single 4CX1000A 
for a final. 

The MARS rig has a Henry 
2K-4 for an amplifier, using a 
pair of 3-500Zs for the final 
push. The AMRAD rig is used 
exclusively for voice operations 
and the MARS rig for both voice 
and RTTY. 

In addition, the shack 
includes the following equip
ment located between the two 
consoles: 

AN/UGC6 Teletype - used 
for tape cutting and 
transmitting 

TT-176 Teletype - used for 
receiving RTTY 

R1051 D/URR receiver -
primary receiver, used for 
RTTY and frequency 
calibration 

R390A/URR receiver -
backup receiver, also used 
for diversity reception 

URA-17 frequency-shift 
converters - used for RTTY 
receiver and to monitor 
outgoing signals 

TH-39A/UGT audio-tone 
generator - used to produce 
tones for AFSK, variable shift 
(narrow- and wide-shift 
signals) 

USM-207 frequency counter 
- for checking width of shift 
in outgoing RTTY signals, and 
also used to measure exact 
frequency. 

Bob's most memorable expe
rience of his years "on the ice" 
was July 23rd, 1974, when an 
ice storm hit the station. The 
winds were battering the shack, 
and getting stronger. Radioman 
first-class Doug Wright was 
alone on duty at the time, and, 
when it became evident that 
disaster was about to strike, 
Doug asked for help. A driver 

The Amateur Radio station at KC4USV, McMurdo Station (U.S. Navy photograph). 

named Zimmerman volunteered 
to rescue Doug. All that could 
be used was a front-loader, and 
the road down was on the edge 
of a steep, icy hill, so 
Zimmerman scraped the front· 
loader's bucket along the side 
of the hill to keep from slipping 
down the hill as it descended, 
and he reached Doug just in 
time. Shortly afterwards, the 
wind tore the roof, back wall , 
and half of each side wall com
pletely off. The only part of the 
structure left was the front and 
about 12 feet of each side wall. 

The equipment, although 
packed with snow and fine 
gravel, did survive, and was 
made operational in a few days. 

/ 

McMurdo Station's phased verticals -
14AVQs - as described in ham radio for 
May, 1975 (U.S. Navy photograph). 

The antenna remained intact, 
except for one guy wire which 
was broken, and the coax was 
pulled completely out of one of 
the UHF connectors. 

Operation was resumed from 
Hamshack 11, the "old" locat ion 
about a quarter of a mi le away, 
with an emergency antenna of 
a pair of phased verticals. It 
was October before the demol
ished building was replaced. 

When Hamshack II was bui lt, 
it was the scene of a "happen
ing" which Bob remembers 
wel l. Someone left the door of 
the building open one night 
and it became completely filled 
with snow. It took two days to 
clear the snow out of the 
shack, but the equipment 
(which was rescued f irst) was 
quickly put in operation in 
Hamshack I. 

One of the men I used to run 
phone-patches for was another 
Bob - Bob Sm ith, now 
WB6VAK. While he was at 
South Pole Station he was not 
a ham, but was determined to 
become one. He practiced code 
by working Novices at night, 
and many a Novice was shaken 
up when he found he was talk· 
ing with the South Pole. No 
license is required in 
Antarctica. 

When he returned, he took 
the exam and became a 
General-class licensee. An 
astonishing fact was that his 
mother, who wanted to talk to 
him direct when he was 
assigned to Greece, also 
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became a ham. She asked me 
what she could do while Bob 
was in Greece, and I told her 
that she should buy or rent an 
lnstructograph, and start study
ing. She did, and got her 
Novice ticket in about a month, 
and her General in four months, 
and was licensed before Bob 
was! She had no previous 
knowledge of radio, but a lot of 
determination. I was told that 
she shut herself up in a room 
with the code machine and 
copied for hours each day. She 
got a beam and tower, and 
soon became a big wheel in 
the Pacific DX net. Ship 
captains from the Far East and 
Pacific used to stop and see 
her, and thank her for phone 
patches she ran for them while 
they were at sea. This shows 
what determination can do to 
make you a ham. 
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I worked Bob three days a 
week for three years, on 15 
meters, while he was in 
Athens, and when his mother, 
Susie (WB6UVU) could not 
copy him, I relayed with a tape 
recorder. 

Bob is now with the Coast 
Guard on an Alaska run, and 
his mother still runs patches 
for the crew of his ship. She 
has become an ARRL A-1 
operator. 

Some Amateurs take their 
own gear with them and oper
ate as portable KC4, and some 
of these are away from 
McMurdo Station on scientific 
jaunts, and are thus in touch 
with the States at all times. 
Even snow-cats on the traverse 
to South Pole Station from 
Byrd Station have operated 20 
meters from their tracked 
vehicles. 

The " hamshack " and MARS-st atio n 
building at McMurdo Station, with a well
guyed tower and other antennas (U. S. 
Navy p hotograph). 

"Ship captains from 
the Far East ... used 
to stop and see her, 
and thank her for the 
phone patches . .. " 

Messages from home 

When you are away from 
your family and loved ones for 
a full year or more, ham radio is 
essential for your morale. The 
Navy RTTY and CW circuits can 
send occasional messages for 
you, but hearing your wife's 
voice once or twice a week and 
knowing instantly that she is 
okay is much better. Needless 
to say, the morale-building is 
as great for her. 

Even so, there are times 
when it doesn't help much. 
Take the case of Fred and 
Arlene, who were talking via a 
phone-patch run by Chari ie, 
K1GZL, of Berl in, New Hamp
shire. Charlie was running 
traffic at the same time I was, 
back in the 1960s, and he had a 
great antenna and fantastic sig
nal into "the ice." He ran 
mostly McMurdo Station traffic, 
while I ran traffic for South 
Pole, Byrd Station, and Eights 
Station. McMurdo had more 
men than the rest of the 
stations put together, and had 
a great load of traffic. 

Fred would talk to Arlene 
and, for several months, all 
they would talk about was how 
much they loved each other, 
and about their marriage plans. 
They discussed who would be 
her bridesmaids and his best 
man, and how they would be 
married as soon as he returned 
from the ice. His voice was 
always full of anticipation. 

One day Fred broke his leg, 
and ended up with the leg 



suspended in a cast in the 
McMurdo Infirmary. He put 
through a patch to Arlene, and 
was relieved to hear her voice 
while in his uncomfortable 
position, until she said, "It's 
good to hear you again, and I 
am sorry about your accident, 
but there's something I have to 
tell you. I am getting married in 
three weeks. Over." "What did 
you say? Over." "I'm getting 
married in three weeks ... I 
met this sailor a few weeks 
ago. I'm sorry, Fred." 

What a letdown that patch 
was! 

Chari ie told me about a 
couple of others. Leo used to 
talk with his wife, Alice, from 
South Pole Station. In a sort of 
joking way - or was it? - she 
would say, "Leo, I can't wait till 
you get home so you can walk 
the dog, pay the bills, help me 
fix my hair, and take care of the 
yard. Over." He would come 
back a bit sheepishly and say, 
"Yes, dear." Then she would 
continue. Charlie said he 
wondered sometimes if Leo 
didn't hate to leave the ice. 

Then there were Judy and 
Duffy. Judy was in Rhode 
Island and Duffy at South Pole 
Station. One night Judy said to 
Duffy, "It will be a great relief 
when you get home so we can 
start manufacturing babies. " 
Charlie said he nearly split his 
sides. 

One of the operators (a third 
Bob), Bob Smart, at Eights 
Station, (which is near where 
Siple is now, but has been 
closed since 1965 because it 
col lapsed under the weight of 
snow), said that if he hadn't 
known he could come up to the 
station and talk with me every 
night he never would have 
made it through the tour of 
duty. He was the cook. He said 
there were 500 pounds of 
frozen Maine lobster left at the 
Station when it closed, as he 
was the only one who liked 
lobster. Each station keeps 
about five years' supply of food 
on hand, in case there is a war 
and access to the Antarctic is 
cut off. 

When Bob came home to 
Green Cove Springs, Florida, I 
called him one night from my 
motel in Jacksonville. He said 
he would be right up, and 
arrived about 1 :00 AM. I told 
him we could wait until the 
next morning, but he said he 
had to see me as soon as 

The photograph above is of the new 
South Pole Station with its geodesic 
dome that protects the living and work· 
ing quarters from severe weather. 

possible, after talking to me 
every night for a year. We en
joyed talking for several hours, 
and I visited him at home a few 
days later. I learned a lot about 
the Antarctic experience. 

Working the stations 

Although they sometimes 
move frequency for better 
reception, in general, KC4USV 
at McMurdo Station is at 14.260 
MHz from about 0600 UTC until 
as late as 1000. 

South Pole Station is usually 
at 14.320 MHz, with Siple and 
Palmer at about 14.310. How
ever, at times any or all of them 
mayy be at a different 
frequency. 
McMurdo sometimes moves up 
to their old frequency at 14.285 
MHz to avoid the ORM from the 
Pacific DX net at 14.265 MHz. 

South Pole, Siple, and 
Palmer often start as early as 
0400, and, since there are fewer 
men there, will quit in a short 
time. After that, some of them 
work DX or just listen for Ama
teurs who want KC4 contacts. 

It is best not to try to get 
contacts while they are running 

traffic, as they never know 
when the band will drop out, 
and they want to take advan
tage of the good propagation. 

Ask them questions and tell 
them the news and the sports 
results, but don't take all your 
time telling them what you are 
running; they couldn't care 
less, especially those who are 
not hams, but may be bulldozer 
operators or dentists. 

McMurdo is on New Zealand 
time, and when it is 0800 UTC it 
is 8:00 PM there, tomorrow. 
They work a full day, even as 
we do, and usually eat around 
5:30 PM and get to the radio 
room at about 6:00 PM, which 
is 0600 UTC. 

The men who run patches 
want most of all to have some
one at home, in "the real 
world," to talk to and get news 
from. They run patches to get 
the use of the radio. 

The fifteen years I spent 
running patches for the Antarc
tic were the best years of my 
radio life. Even now, I often go 
up to 20 meters at night and 
say "hello" to the men in 
McMurdo Station. I get sort of 
homesick for the sound of the 
easily recognizable signal from 
the ice. Often, the band will be 
completely out, but the signals 
from the Antarctic will still be 
coming through. 

They made me an honorary 
member of the South Pole 
Society - the only one who 
had not actually set foot on the 
South Pole; they sent me a 
large membership certificate. I 
received a QSL card made from 
a 6 x 12-inch section sawed 
out of the "90 South Bar" when 
the old station was dismantled, 
and it was addressed and a 
stamp affixed, with the words 
burned into the varnished, 2-
inch thick wood - probably 
the heaviest "post card" ever 
mailed. I value it highly. 

Talking with the men and 
their wives makes you feel that 
some of the world is still made 
of normal people. They love 
their family and miss them, and 
say so for all the world to hear. 

HRH 
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c'1 Mode To ~ltate 
BY JANICE SHILLINGTON, N9YL 

We were all children once. 
Caught up in the everyday 
grind of living, we forget how it 
was to be a ch ild. How serious 
a problem can be for a child, 
yet we " older" ones, in our 
wisdom, know it is nothing at 
al l. We think as adults; we 
cannot comprehend the trials 
and tribulations of being a 
child unless we reach far back 
into our memories. Flash - I 
can still picture a boy named 
Paul being chased around the 
room by our teacher with a 

18 m February 1980 

ruler in her hand. I can 
remember the anguish caused 
by homework not quite fin
ished, or forgotten. (Will she 
collect it? What will she say?) I 
can remember the sales ladies 
(and they still do it today) 
helping the adult, although the 
obviously waiting child was 
there first. The adult was 
important; the child was not. 
It's not easy to grow up. 

Now, ask yourself, what in 
the world does this have to do 
with Amateur Radio? A lot. 
Think, for a moment. Children 
are our future; children are not 
children very long. 

Many hams that I know 
started Amateur Radio at early 
ages; 12, 13, 14, 15, etc. They 
found something interesting 
and worthwhile to work at, have 
fun with , and be - not a child, 
but a ham. An interest ing part 
of Amateur Radio is that every
one is equal. Your age or your 
sex doesn't matter, only your 
mind and your personality -
the real you . And, of course, 
there's your radio signal. The 
radio signal doesn't care who 
you are or what you are. The 
more knowledge you gain, the 
better the signal can be. Money 
is always helpful , but it's not 
the key factor. Your intelli
gence, and application of it, is 
what makes Amateur Radio 
what it is. It's not just a matter 
of sending in your money or 
application and there is your 
license. You have to work to 
get an Amateur license. Any
one who has the knowledge (or 
can retain it at least until the 
exam is taken) deserves to 
have an Amateur Radio license 
- be that person 5, or 50, or 
even 21 years old, as I am. 

Amateur Radio has much to 
offer everybody. The scientific 
type who loves to tinker has a 
home in Amateur Radio; the 
organizer who can take charge 
and get results has many 
opportunities in Amateur Radio 
(from officer of radio club, to 
Amateur-Radio Emergency 
Service coordinator, to Field
Day chairman). The ragchewer 
who loves to pass the time of 
day in friendly conversation 
need never be lonely in Ama
teur Radio. 

But how do you get into 
Amateur Radio? First of all, you 
have to hear about it to even 
know such a thing exists. I 
didn't learn about Amateur 
Radio until I was 26 years of 
age (this is a paradox, since I 
am still 21). I lived, went to 
school, worked in the business 
world, married, had two chil
dren, tried to keep up with 
world issues, voted. In other 
words, I was an average, nor
mal, active citizen, but I had 
never heard about Amateur 
Radio. I had a vague impres-



sion that hams were people 
who played with radios. 

The young ones 

W9JTO learned about Ama
teur Radio at 12 years of age 
from a neighborhood ham. 
WB9UQX became interested 
from seeing the ham stations 
at boy-scout camp. WA9EYY 
became interested in Amateur 
Radio when his new stereo set 
kept picking up 160-meter ham 
signals; he talked his father 
into buying him a $35.00 Knight 
radio set and became a ham at 
14. WB90DF received a crystal 
set to play Flash Gordon with 
at nine years of age. From 
there, he went to SWLing 
and then to Amateur Radio at 
14. WA9JMN became inter
ested when he noticed a 
strange group of teenagers who 
ran around the south side of 
Chicago with No. 2 coffee cans 
affixed to their bumpers on 
their cars, calling themselves 
"The Shiburbun Mobileers." He 
was self-taught, and earned his 
Novice ticket at 13 years of age 
by reading and listening. At age 
15 he passed his General the 
first time around. 

If only . . . I wonder what 
would have happened if only I 
had learned of Amateur Radio 

A demonstration of Amateur Radio is al· 
ways an attention getter, and the sim
plicity of using a hand-held transceiver 
and the local repeater makes it easy. 

Amateur signals travel all over the world, and touch down in distant and exotic places. 
A globe or world map, and a collection of QSL cards wi ll get the point across that here 
is a fun th ing to do. 

when I was younger, in gram
mar school or high school. 
Many high schools now have 
Amateur Radio club stations, 
but mine, Oak Park and River 
Forest High in Illinois, had over 
one thousand students and 
many different c lubs, such as 
Biology, Stamps, Photography, 
Railroad, Debate - but , alas, 
no Amateur Radio Club. Many 
times ham friends have said to 
me, " If only I had heard about 
Amateur Radio sooner . .. all 
the time lost and fun I missed." 
When you have a good thing, 
you want to share it - for in 
sharing it , it grows. 

Openings 

Some people do not care in 
the slightest about radio -
Amateur or any other kind; their 
minds are closed. I don' t 
believe I have ever met a child 
with a closed mind. Just the 
opposite. Those of you with 
children know that they are 
always asking questions. 
(When you 're a mother you 
work toward the day when your 
child learns to talk; after a 
short while you long for the 
quiet times when they are not 
talking.) A child has an inquisi 
tive mind. The more this is 

developed, the better it is for 
all of us. Education is the 
process of answering the in
quisitive mind, preparing the 
child in the basics of living in 
this world. What better place to 
share Amateur Radio? 

I don't mean teach ing Ama
teur Radio, but rather talking 
about Amateur Radio; telling 
the ch ildren that it ex ists. 
Recently, at the doctor's office, 
I received the results of his 
examination. After f ive minutes 
of explanation, I asked him to 
tell me again, in English. The 
same thing happened with my 
daughter's orthodont ist. He 
gave me a very detailed expla
nation with words common in 
his field, but beyond me. I told 
him also, " Please, again in 
English." In other words, in 
grammer school , you do not 
have to go into detai led expla
nation of Ohm's law, capaci
tance, etc. You are not there to 
help them gain a l icense. You 
are there to open a door. You 
say, " Hi ! Good afternoon boys 
and girls. I am an Amateur 
Rad io operator. This is Amateur 
Rad io." 

A child invariably mentions 
that his father is in CB, has 
three radios, and gigantic 
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MORSE CODE 
IN THIS CODE A·- J·--- 5··· 

-e:-· BECOMES C &-··· K-·- T-

BECOMES A c-·-· L ·-·· u ··-·-A D-·· '1-- 'II···-- BECOMES T I· N-· W·--.,.. , .. _. o--- >C-··-

-·-·/·-/_-!BECOMES CAT 
G--· p ·--· Y-·--

C A T H··· · Cl--·- z--·· 
·'H· l;/-1-11• II BECOMES RUN I .. "·-· 

1. What goes oom oom ? 

·-II -·-·!---l·--11 ·:;:rl·-l·-·-1-·-/··l-·/--·l/-··f-/-·-·!-·~I? 
Ac o'vV AMf,r;j Buck· 

2. Whats the larges+ jewe.I in. th_e wor Id ? 
A 118··-1;;/-sJ'-i·l;;,' .. tlr -·11 lJ··i;A-1 F!1-0-11v-;.a··11 

3. What has 18 .Peet arid c.a+c.hes flies? 
A' !Irr·· J--1 ··f lo··-J·-/·-·f- .. JJ --::I· l·r!--1/ 

15 ~ s D ;r L ;_ I L lit ;\ ! 
"I Wha+ runs, but never walks ? 

·;:;-14-1+1e_1;-·11 

5 What ha5 a. head an.d Ta.i I but no body ~ 
A11 -c_-·!-0-!Tljy·ll 

' Whe1t ha.s legs but canno+ wal K ? 

A11 11+1 ·r··I r:_··lp_ll 
7 Wha+ ·is yours and no one e.fses '? 

-y--1-rr-1·~17·11 ,yJ;,-1rr1t11 
A simple program to get the students involved in learning Morse code will make things 
run smoothly, and instead of talking to your audience, you're sharing your world with 
them. 

antennas. I always answer, 
"Yes, that's nice. But this is 
Amateur Radio. You should tell 
your father about it. Amateur 
Radio and Citizen's Band are 
two completely different 
things. If you learn nothing else 
today, I want you to remember 
that. In Amateur Radio you 
have to earn your license. (I 
pass around a copy of my Ii· 
cense.) You must take a Morse 
code test and a basic theory 
test. A child as young as 5 has 
earned his Novice, or beginner, 
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license, - "ticket" in ham talk. 
And, there are many children of 
11, 12, 13, and up who already 
have their licenses. In Citizen's 
Band radio you are allowed to 
talk to local people - right 
around this area. Amateur 
Radio is both local and interna
tional. Do any of you know 
what international means? 
National means what concerns 
a country or a nation, such as 
the United States - like na
tional security. A nation is an 
individual country. lnternation· 

al means between or among 
nations or countries. Amateur 
Radio operators can talk inter
nationally, between other 
countries all arou nd the world." 

I show them my Wilson Mark 
II hand-held transceiver, since 
my low-band gear is not 
portable. 

" This is called a "handheld." 
This radio is used for local 
communications. I can talk 
with this small radio, going 
through a repeater station, 
about 60 miles. 

"Your mouth is li ke the 
transmi tter. It sends words 
through the air to your ear, 
which is like the receiver. You 
can't see or touch my words, 
can you? (With luck, they all 
answer no.) In Amateur Radio 
the words are put on radio 
waves that you can't see or 
touch. (If you're talking to an 
older grade you might mention 
light waves.) The transmitter 
sends the words out through 
your antenna. The message is 
picked up by my antenna, and 
is sent to the receiver which 
"hears" your messages and 
sends the words over a 
speaker." 

Then I proceed to the class
room globe. Showing the globe, 
I exp lain about the layer of 
gases about 250 miles above 
the earth. With visual demon
stration, I show how the signal 
bounces off the layers and 
goes back to earth, with my 
finger landing in any random 
place, as would a radio signal. 

" Where the signal goes 
depends upon how thick the 
gases are, and what the spots 
on the sun are doing. This is 
how Amateurs can talk interna
tionally. You do not need much 
power, but Amateurs are 
allowed to use 1000 watts; 
Citizen's Band is allowed only 
5 watts." 

On my poster, I have in big 
print: Amateur Radio is 1) 
Public Service; 2) Advancing 
the Radio Art; 3) International 
Goodwi l l; 4) Reservoir of 
Trained Operators. On another 
poster I have Ham Radio 
Horizons magazine clippings of 



are interesting with the QSL. "I 
was talk ing with a ham in 
Japan. I told him that he was 
talking to yesterday. Can 
anyone tell me why I told him 
that?" Usually, someone will 
answer that when it's day in 
Japan, it's nighttime in the U.S. 
I go on to say that Amateur 
Radio works 24 hours, day or 
night. Someone is always 

Students really like to "beep" the Morse code, and a few simple things they can do will 
produce amazing results. They'll remember sending their name in code for a long time. 

there, somewhere in the world, 
to talk with you. If it is an older 
class, such as the fifth grade, 
you could discuss the interna
tional date line, and explain 
Greenwich Mean Time. I'm sure 
every Amateur worth his salt 
has some story to tell. Any
where over a few hundred miles 
away is "DX" to these kids. I 
also show them my interesting 
stamps that I've collected 
through Amateur Radio. 

pictures from the Guatemalan 
earthquake, and I describe how 
Amateurs help in emergencies. 
On another poster, I have 
pictures of OSCAR, again with 
clippings from Ham Radio 
Horizons magazine, and tell the 
children that, instead of your 
signal hitting the ionosphere it 
hits the satellite going around 
the earth. But, you must calcu
late, or figure out, when the 
satellite will be over your 
station. 

The QSL cards are a big hit. I 
state my call and write it on the 
blackboard, explaining that N is 
the sign for the United States. 
" Anyone in the world hearing 
the N will know that my call is 
an American one. The nine tells 
that I I ive in either 111 i no is, 
Indiana, or Wisconsin. (The 
ARAL WAS map clearly shows 
the sections). The YL is just 
letters from the alphabet, but 
no two people can have exactly 
the same call. Your call is your 
own, and is even more impor
tant than your name. 

You must use your call on all 
contacts that you have on the 
radio. You are not allowed to 
talk business or take money for 
any Amateur contacts. There 
are other radio services that ·are 

licensed just for business." 
I pass out my favorite QSL 

cards, explaining that ZL 
means that the station is in 
New Zealand, HB means that 
the station is in Switzerland, JA 
means Japan. I tell stories that 

The Morse code is very fasci
nating to the children. When 
they come up to try the prac
tice oscillator and an old key, 
they do it almost reverently. I 
have them first try a dit, and 
then a dah. Each child in the 
room tries to do either his 
initials or first name, depend-

They may have "mike fright" at first, but they'll love it anyway - and talk about it for 
weeks. You can almost always find someone on the local repeater to go along with the 
demonstration. 
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Part of the reward for you, as a " lecturer," is the thanks you receive after the demon· 
stration and talk. The letters and notes you get will do wonders for your self· 
confidence. 

ing on how many students are 
in the class. The classes are 
really attentive. They can hear 
when the letters are done right 
or wrong. If the chi Id has too 
hard a time with code, we work 
on it together. It's such a 
simple thing, yet you can feel 
the excitement in the air. The 
children are so thrilled to touch 
the key and "do" Morse code. 
One third-grade teacher made 
up a paper with the Morse code 
on it before my talk. When I 
sent some letters they really 
caught on quickly. I did a little 
at about 18 words per minute, 
and one little girl in the back of 
the room copied the word I 
sent! (My husband claims she 
must have had ESP.) 

The highlight is an actual 
Amateur-Radio transmission. I 
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explain that my handheld has a 
transmitter (which sends the 
signal) and a receiver (which 
hears the signal), all in one unit 
cal led a transceiver. I have 
found that it's best just to cal I 
CQ and take pot luck. I have 
almost always had someone 
call back. I surprise the hams 
by telling them that they are 
talking to about twenty-five 
school children, and to please 
tell the class about Amateur 
Radio. If you could only see the 
children's faces ... eyes glued 
to the radio, ears listening so 
intently. (If you had low-band 
portable equipment that could 
be set up in about five minutes, 
that, too, would be exciting.) 

Was that so hard? Yes, if 
you're faced with a group of 
eager 8 or 9 year-olds, waiting 

to learn about Amateur Radio. 
Can you, an intelligent, articu
late experimenter and Amateur, 
simplify Amateur Radio enough 
to interest a child? If so, you 
can bet your buttons that you'll 
be a teacher - even if it is on 
a short-term basis (one hour). 

If you are a parent, this is a 
golden opportunity to share 
yourself with your child, and to 
enter into his world. There are 
times when being a ham means 
peace and quiet, a time when a 
"Do Not Disturb" (imaginary or 
otherwise) goes on the door. 
However, in going to your 
child's class you are opening 
the door and sharing yourself 
with your child; opening a door 
to better communication. Be
sides, they'll be proud of you. 
At this age, a father is so 
greatly admired: it's their Dad 
coming to school (and not to 
talk about report cards!). Child
hood memories are precious. A 
parent/child relationship is 
something like putting your 
money in the bank; the more 
you put in now, the more inter
est you will collect the rest of 
your life. 

If you are not a parent , you 
can still have fun. Grandpas, 
aunts, uncles, or older brothers 
are always in demand. One 
good point for you unmarried 
hams is that there are many 
young, pretty school teachers. 

Children see things in a dif
ferent light. One of my special 
moments happened unexpect
edly as a nine-year-old boy, 
Octavio, was helping me carry 
my materials to the car. One of 
the teachers in the hallway 
asked what all that was. 
Octavio answered in a proud, 
clear voice, "That's Amateur 
Radio." 

A very smal I percentage of 
our population has any idea 
what Amateur Radio is. If we 
don't educate the other, large 
percentage, who will? Without 
"starry-eyed and enthusiastic 
Novices" in our future, Amateur 
Radio will be like an exploding 
star. Once very bright, then ... 
no more. 

HRH 
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BY HANK OLSON, W6GXN 

There was a time in recent 
electronics history when 
"power supply" meant: power 
transformer, 5Y3 tube, filter 
choke, and a couple of filter 
capacitors. As electronic cir
cuitry grew in sophistication, 
voltage regulators were added, 
tubes were replaced by solid
state devices, and operating 
voltages (and power) were 
lowered. We now find ourselves 
at the point where a good, well
regulated, low-voltage supply is 
a necessity for operation of 
most solid-state circuits. 

Modern voltage-regulator ICs 
have immensely simplified the 
job of regulation , just as other 
linear and digital ICs have 
made such regulation a require
ment. Rugged silicon rectifier 
diodes are both inexpensive 
and available, and the physical 
size of an electrolytic capacitor 
of any given rating seems to go 
down about 25 per cent every 
five years. 

The power transformer 
remains, however, almost 
unchanged over decades of 

24 lI:!:J February 1980 

production. The old trans
former-builder's formula which 
relates the power-handling 
capability of a transformer to 
its physical size is still valid. 
Further, the transformer, being 
a labor-intensive component, 
keeps rising in price, making 
the construction of power 
supplies an ever-more-expen
sive business. If you 've recent
ly consulted your copy of an 
Allied or Newark catalogue, I'm 
sure you've noticed that $5 will 
not buy much in the way of a 
smal I (or any other size) power 

INPUT 
(UNREGUL ATED} 

SERIES PASS 
TRANSISTOR 

>--- ---" + IJ.5V, 5A 

• 

REGULATED ,f;'° _ OUTPUT 

7210 

200 

6090 

transformer. The triad F-90X to 
F-94X series, my own choice 
for small , low-voltage supplies, 
is a good example of the high 
cost of power transformers: 
just over $6 for the 35-mA unit, 
and up to $12 for the 1-A unit. 
These Triad transformers are 
excellent units, providing great 
flexibility. I expect to continue 
using them in my work, but 
many experimenters simply 
can't afford them for hobby 
projects. 

There are a number of ways 
to beat the high cost of power 

RI SERIES PASS 
0 .3 TRANSISTOR 
/OW 

A-----11- --0 + IZV, 5A 

- °d, 
~INPUT 

( UNREGUL ATED) 

o_c. AMPLJFIER 

0 

REGULATED 
~ - OUTPUT 

4. 7 11. 

2 .5 k. 

4 .Tk. 

Fig. 1. A representative schematic diagram of the regulator portion of a surplus power 
supply (A), and the same supply after modification to provide a greater range of adjust
ment of the output voltage (B). R1 may not be needed; its purpose is to reduce the volt· 
age drop across the series pass transistor, thus keeping it cooler. 



supplies. One is to build your 
own, using transformers of the 
type that can be obtained from 
old stock which would not nor
mally be considered. A second 
source of transformers is dis
carded consumer-electronic 
devices that are in the 
"replace-rather-than-repair'' 
category. Complete supplies 
are often available, designed to 
odd-ball specifications. You 
can generally buy a complete 
surplus supply for low cost if 
it 's designed for a nonstandard 
voltage output; that is, if it 
doesn't fit the usual require
ments for modern solid-state 
circuits. The circuit of the odd
ball regulated supply can then 
be traced out, and changes 
made to make it put out a more 
useful voltage. There are many 
such packaged or modular 
supplies on the surplus market 
that were designed for some 
special purpose and have a 
"strange" output voltage, 
adjustable over very narrow 
limits. Generally, you can 
modify these supplies to put 
out voltages lower than they 
were designed for, because it's 
easier than to obtain a higher 
voltage. This usually means 
that more power will be 
dissipated in the supply, and 
part of your new design must 
account for getting rid of the 
excess heat. In almost every 
case, a few moments on the 
telephone to the manufacturer, 
ex-owner, or local representa
tive, trying to obtain a circuit of 
the supply that you just bought 
surplus, will save hours of 
time. Even a circuit of a similar 
supply made by the same 
manufacturer is useful , as there 
are generally broad design phi
losophies in any one firm's 
engineering section. (In other 
words, it's usually easier and 
cheaper to slightly modify a 
working design than to start 
from scratch.) In making 
inquiries about such circuit 
diagrams, don't say that you're 
an experimenter or hobbiest 
trying to fix up a surplus 
junker. It's usually far more 
productive if you sound like a 

growing young electronic busi
ness (with future potential for 
buying many power-supply 
modules). 

When you obtain a nonstan
dard output-voltage supply, you 
can approach the problem with 
some general rules. There is 
generally a series-pass transis
tor (or several in parallel); these 
are mounted on some sort of 
heat sink, usually a finned alu-

117 VAC L INE (
~ON 

F USE 
3 A 

E H. v. NOT USED 

minum extrusion. The circuit in 
Fig. 1A shows the general form 
of series-pass regulators. Note 
that the base of the series-pass 
transistor is driven by an ampli
fier which compares a fraction 
of the output voltage with a 
reference vo ltage (usually a 
zener diode). To change the 
output voltage, simply alter the 
resistor values in the output
voltage d ivider, as appropriate. 

2~ V 18VDC OUTPUT 
{NO LOAD ) 

+ 4000 +) APPROXIMATELY 

~------+--<> 

Fig. 2. You can use an old TV transformer to obtain low voltage for a de supply. Tape 
the high-voltage leads and tie them out of t he way. The bottom 6.3-volt winding is wired 
so as to boost the output of the other windings s lightly - if wired backwards, it will 
reduce the output. 

f 
ON,,/.o----~ 

If 7 VAC , Oo---{O}- --, FUSE 

117V 

IN4 002 

+) 3 0 VDC 

~------+---<> - UNREGUL ATED 

Fig. 3. The high-voltage winding of a power transformer can be fed f rom the ac line, 
thus making it work backwards. The former primary wind ing, hooked in series wit h the 
filament windings, will provide an unregulated o utput in the vic inity of 30 vo lts. 
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Fig. 4. An old vibrator power supply trans former f rom an auto radio wil l provide low 
voltage for many purposes. You may fi nd some surplus vibrator supplies that were 
meant to work on 24 or 28 volts. These are good fo r low-voltage, high-current supplies 
too. 
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The original and modified cir
cuits of a + 13.5 volt regulated 
supply (as modified to produce 
+ 12 volts), are shown in Fig. 1. 
The original output-voltage
adjust control allowed the 
output to vary over only a few 
tenths of a volt. By modifying 
this voltage divider, we can 
now obtain greater output
voltage variation, as wel I as 
lower output voltage. Since the 
supply is built for 5-amperes 
output, this means that, after 
we've modified it for 12 volts, 

AC 
INPUT 

Tl 

J 
J 

• 

220V 

JJDV 

14VAC 

BLUE 

9V 

GREEN 

/JV 

GREEN 

You may encounter all sorts 
of regulated supplies, although 
the series-pass type is the 
most common. The other types 
will usually have a similar 
arrangement for comparing a 
fraction of the regulated output 
voltage with a reference volt
age, and the modification can 
be done in a similar way. 

Transformers 

The use of transformers that 
were originally meant for heat
ing the filaments of vacuum 

T. 1 . 
£ P4! 0 

+ " CONS TA NT 
RED 

A VOLTAGE" 
OUTPUT 

+ 470 
56 

25V 
I W 

+ 220 
/6V 

c COMMON 

+ ~CONSTANT 
BLUE 8 CUR RENT" 

OUTPUT 

MOTOROLA 
THERMOPAO 

2N5191 

470 

Fig. 5. Two supplies sometimes found in bargain bins were made for the Hewlett-Pack
ard 35 calculators. The one at (A) is by CSA (03502A or LA21061), and that at (B) is an HP 
unit (82002A). The transistor numbers underlined are acceptable substitutes for the 
original components (which may not always be clearly marked). 

the series-pass transistor(s) 
have to dissipate (13.5 - 12.0) 
x (5A} = 7.5 watts more power 
at full load. If this presents a 
problem in over-heating the 
series-pass transistor(s), you 
can put in a series resistor, as 
shown, to reduce the excess 
heat being dissipated in this 
transistor. 
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tubes as a source of low volt
age for semiconductor power 
supplies is well known. Since 
most vacuum tubes had 6.3-volt 
filaments (heaters), the 6.3-Vac 
filament transformer is the 
most common. However, there 
were many earlier tubes that 
used 2.5-V filaments, and so 
there are a fair number of 2.5-V 

filament transformers around, 
too. If you series connect the 
secondaries of a 6.3- and a 
2.5-V filament transformer, you 
get 8.8 V, which is just about 
right for a 5-volt regulated 
supply. Since most tube recti
fiers used a 5-volt filament, 
there are some 5-V filament 
transformers around, and, if 
you include transformers for 
transmitting-tube filaments, 
there are even some for 7.5 and 
10 V. So, with a selection of 
2.5, 5.0, 6.3, 7.5, and 10 V to 
choose from, it is easy to 
obtain a variety of voltages for 
any power supply. One item 
that was fairly common in the 
days of bridge rectifiers using 
866 tube rectifiers was a single 
transformer with three 2.5-V 
secondaries. These three wind
ings can be connected in 
series to yield a 7.5-V, 5-amp 
transformer. 

Old power transformers from 
TV sets and radios can also be 
of use. The high-voltage secon
dary leads can be taped up and 
not used. The remaining 6.3 
and 5-V secondaries can be 
series-connected for a low
voltage supply. The TV power 
transformer usually has a 
special 6.3-V, 1.5-amp winding 
with high-voltage insulation (for 
the damper tube), which can 
either be used in series with 
the other secondary windings 
or used in series with the 
primary to "boost" or " buck," 
and thereby increase or de
crease the outputs of the other 
wind ings. This is shown in 
Fig. 2. 

It is also possible to use the 
high-voltage winding of some 
power transformers as the 
117-V primary. The former 
primary winding is then used 
as a low-voltage secondary. A 
typical TV power transformer 
might have a 700-volt (center
tapped) winding. If this 117/700 
turns-ratio transformer is 
reversed and used as a step
down unit, you'll get about 20 
volts from the winding that was 
formerly the input. If only half 
the 700-volt winding secondary 
is connected across the ac 
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Fig. 6. You can turn the HP 03502A charger into a versatile supply by using the trans· 
former with these components. The rectifiers from the original supply may be used, or 
the 1 N4001 s may be substituted. The three vo ltages put out by circuit (A) are common
ly needed for logic and op-amp circuits. Another supply using the same transformer is 
shown at (B). 

Ii ne, you' 11 get 40 volts output. 
The 5- and 6.3-volt windings 
will also produce proportionate
ly less voltage, but they can be 
used in series with the 117 -volt 
winding to increase or de
crease its output voltage slight
ly. The backwards connection 
of a power transformer as 
described above is shown in 
Fig. 3. 

only 1/2 ampere, you can't 
really get the calculated 3.4-
amp output, but at least 1/2 
ampere can be drawn, and the 
transformer core wi 11 be far 
from its saturation limits. 

The whole idea behind using 
old filament or power trans
formers is to make a cheap 

power supply - but it will be 
large; this is the main penalty 
paid in using older, "available" 
transformers. 

Another source of low-volt· 
age transformers that may be 
overlooked is the vibrator
supply transformers from older 
auto radios. Since the vibrators 
in these old radios operated at 
about 100 Hz and the tubes 
operated on + 100 to + 150 
volts de, you can operate such 
transformers "backwards" to 
obtain low voltages. Fig. 4 
shows such a supply built 
around a 12-volt auto-radio 
transformer. There are also 
quite a few 24-volt vibrator 
transformers around, which will 
supply even higher (and gener
ally more useful) voltages. The 
vibrator transformers for radios 
of the 6-volt category will, of 
course, be of less use. 

Black boxes 
There is another source of 

low-voltage transformers, avai 1-
able to those who are near 
" surplus" electronic stores. By 
surplus, I mean the sort of 
surplus that is written off by 
manufacturers as "excess," 
"nonrepairable," and so forth. 
Many of these surplus stores 
stock the little black plastic 
boxes which are chargers or ac 
power packs for electronic cal
culators and other small elec
tronic devices. These little 

/N400r 

How much power? 
t2 PLACESJ 

A general idea of how much 
power the transformer will pro
duce can be obtained by sum
ming the stated wattage of 
each winding. Take a Triad 
R11A as an example, and sum 
the secondary powers: 350 v x 
. 090 A = 31. 5 W; 5 V X 3 
A = 15 w,· and 6. 3 v x 3. 5 
A = 22. 05 w. The sum is 68 
watts. Divide this by the new 
output voltage (say it is con
nected to give 20-volt output), 
and you get an output current 
of 3.4 amperes. However, since 
the former primary was wound 
with wire that would withstand 
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Fig. 7. A power supply by Atari, for their " Pong" games, is shown at (A). It can be modi· 
tied into a more useful form for Amateur and experimenter needs as shown at (B). 
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Fig. 8. A surplus supply, the " E.R. Prod
ucts No. ER·443," can be turned into a 
good 24·volt , 300-mA supply. The output 
is unregulated; you can either feed it into 
a regulator circuit or use it for noncritical 
circuits such as lamps or small blower 
motors and relays. 

black boxes usually contain a 
transformer, rectifier diodes, 
and sometimes transistors, 
zener-diodes, and filter capaci
tors. Unless they have been 
covered with a potting com
pound, the components can be 
removed and reused as power 
supply elements. Often, the 
only thing wrong with these 
little black boxes is a broken 
wire in the cord or plug which 
delivers low voltage to the 
device to be powered. Some 
idea of the power capability of 
the unit you select can be 
obtained from the name plate. 
For instance, a typical unit will 
be marked " 5 watts" or per
haps " 5 VA." If you then find 
that the transformer inside the 
black box has a 14-V secon
dary, you can expect (5 VA + 
14 V) = 360 mA output current 
(assuming that the transformer 
efficiency is 100 per cent). 
Because of losses in the trans
former (which are especially 
high in small, inexpensive 
transformers), you should gen
erally figure on getting only 
about 50 per cent efficiency. 

In my particular area (near a 
Hewlett-Packard plant), I found 
a large number of old charger 
modules for the original HP35 
calculators. These fell into two 
categories: the older units 
made by CSA (type 03502A), 
and the newer units made by 
HP (type 82002A). The older 
unit is more difficult to take 
apart, and once apart it is seen 
to be a sort of haywired mass 
of components taped to the 
transformer plus a small circuit 
board beside it containing the 
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components of an emitter-fol
lower regulator circuit. The 
original circuit diagrams of the 
two models (both are for the 
same calculator) are shown in 
Fig. 5. Whether you get the old 
or the new model, you'll have a 
transformer, one or two tilter 
capacitors, one or three transis
tors, four or five silicon rectifier 
diodes, a five-volt zener diode, 
two or three resistors, and (in 
the older unit) a subminiature 
slide switch. This is a pretty 
fair "haul" for the $2.50 to 
$3.50 that old charger units sell 
for on the surplus market. 

A couple of handy-dandy 
power supplies that have been 
built from the HP35 charger 
units parts are shown in Fig. 6. 
Note that standard part num
bers have been used as alter
nates to some of the original 
parts, as you cannot be sure 
that all the parts in any particu
lar unit will be good. 

A visit to some local surplus 
stores revealed a number of 
available " black boxes" that 
were similar in price and 
appearance to the two HP35 
calculator chargers. Another 
HP unit, the 82026A, is nothing 
more than a 10-V transformer; it 
is for later-model calculators 
like the HP21 and HP25. These 
later calculators have rectifier 
and regulator components in 

the calculator proper. Also 
available were AC power sup
pl ies for Atari 's " Pong" (a TV 
game), Litronix calculators, and 
several others which are appar
ently not for specif ic consumer 
units, being designated simply 
" AC Adapter, Model .... " CSA 
seems to be a major manufac
turer of these " black boxes," 
as their name appears on sever
al varieties. 

The original circuit of the 
Atari "Pong" unit is shown in 
Fig. 7A. It can be used as is for 
a + 5 volt, 100-mA supply for 
logic ICs. If you happen to get 
one with a defective (open) 
2N2222, as I did, you can saw 
the case open and rebu ild the 
unit into an even better supply. 
Fig. 78 shows a + 5 volt logic 
IC supply made from the 
" Pong" transformer, using the 
same rectifiers and zener 
diode; but with a new filter 
capacitor and transistor. The 
new supply has operated quite 
wel I at 250-mA output without 
overheating. 

In Fig. 8 is shown a simple 
28-Vdc unregulated supply I 
made from a power supply 
module marked " Voycall," by 
ER Products (No. ER-443). Th is 
module contained only a trans
former, and is perhaps repre
sentative of a whole class of 
small ac supplies for consumer 
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Fig. 9. A surplus transformer from Halted Electronics (729 E. Evelyn, Sunnyvale, Cali
fornia 94086) will make a couple of neat and useful supplies as shown in (A) and (B). 
The trans former designation is 56 001 668 7406, and it costs $1, postpaid in the U.S. 



electronics items. The unregu
lated supply made from it 
might be used for powering 
some small device like a 
cooling fan that runs on de. 

There are hundreds of small 
ac supply and charger modules, 
and I cannot explore them all 
here, nor present circuits devel
oped from all their compo
nents. The circuits of Figs. 5 
through 8 give the general idea, 
however, and you can adapt 
your own units by using these 
examples. Some general rules: 
Don't accept modules where 
the plastic case (thermoplastic) 
is deformed, as they've been 
"cooked" and the transformer 
is probably defective. Don't 
accept modules that rattle, 
which means the transformer is 
loose inside and its fine wire 
leads are probably broken off 
right at the windings. If the 
wire leads are broken, dig a 
little bit into the nylon bobbin 
and see if enough wire can be 
exposed to solder onto. Also, 
check the wire leads to see if 
they have been "wetted" by 
solder when connections were 
made. These techniques will 
help you get the greatest 
number of useful transformers 
per dollar spent. 

A Halted special 

While shopping in one of the 
local surplus emporiums (Halted 
Electronics, 729 E. Evelyn, Sun
nyvale, California 94086), I ran 
into a large quantity of little 
transformers which seem ideal 
for small supplies. These were 
priced at about 50 cents at the 
store, and the proprietor agreed 
that he could supply them for 
$1 each postpaid in the conti
nental U.S. Fig. 9 shows two 
small supplies built from this 
bargain transformer. 

The several techniques I've 
described here should allow a 
creative hobbiest to build a 
power supply at minimum cost. 
It requires more individual 
effort in testing, construction, 
and modification to build these 
supplies, but their unusually 
low prices should make it all 
worthwhile! HRH 
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Multi
purpose 

Multi
meter 

Some not-so-obvious uses for 
your primary test instrument 

BY JOHN EDWARDS, WB21BE 

"I wish I had a field-strength 
meter, so I could tell how my 
signal is getting out." "How 
much life is still in the bat
teries in that handheld?" "Is 
that transistor NPN or PNP?" 

Have you ever asked these 
questions, either aloud or 
under your breath? And then 
wondered what to do about 
answering them? The answer 
may well be sitting right in your 
shack, repair bench, or, at the 
least, in a nearby dealer's 
store or catalogue. This 
miracle instrument is none 
other than the lowly multimeter 
- the volt/ohm/milliammeter, 
sometimes called VOM for 
short. 

You thought the instrument 
was needed only by those who 
are eager to dive into their rigs, 
tracking down a trouble to the 
last open resistor or shorted 
capacitor? And you quake in 
your socks at the thought of 
doing the same when your 
favorite piece of gear develops 
that ailing feeling? There's no 
need to feel overwhelmed by 
such prospects at all - armed 
with a schematic diagram 
(especially one that lists the 
normal voltages for your set), 
the theory you studied for your 

Amateur exam, and a little 
planning, you would be sur
prised how many seemingly big 
troubles turn out to be a 
defective component, easily 
replaced. But, then, that's not 
what this article is about; the 
obvious use for a VOM is to 
check volts, ohms, and milliam
peres (or amperes). I'm going to 
give you a glimpse of some 
not-so-obvious uses for your 
multimeter. If you catch the 
idea, you ' ll think of several 
others as you read. 

Operation and appearance 

The VOM's most noticeable 
feature is its meter. Upon close 
examination, you'll see that the 
meter's face is marked with 
four or five different scales. 
Each scale represents a differ
ent type of measurement -
AC, DC, OHMS, dB, and possibly 
a BATTERY CHECK range used 
for testing the VOM's internal 
battery (needed for resistance 
measurements). 

Below the meter is a large 
knob usually called the RANGE 
SWITCH. The switch first 
selects various functions - AC 
and DC VOL TS for electrical 
potent ial tests; OHMS for resis
tance checks, and DC AMPS (or 

milliamperes) for current read
ings. Beyond that , each setting 
is broken into various ranges 
for more accurate readings. The 
number of ranges depends on 
the sophistication - and the 
cost - of the VOM . 

The VOM's other major 
featu re is its probe, the device 
that's physically applied to a 
circu it to take read ings. The 
probe usual ly comes in two 
types; a pencil-shaped positive 
lead and an alligator clip used 
as a ground. Besides the all
purpose probe that comes w ith 
the VOM, some manufacturers 
also offer an opt ional rf probe , 
used to detect and measure 
high-frequency energy. Since 
the rf probe is widely used in a 
number of transmitter adjust
ments, you ' ll probably find 
dozens of uses for one in your 
shack. More on the rf probe 
later. 

Types of VOMs 

VOMs come in two basic 
forms: the regular type and the 
fet (field-effect transistor) 
variety. Why two types? Well , 
the regular VOM has one big 
disadvantage - a low internal 
resistance. When measuring 
many high-resistance circuits, 
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the regular VOM has a nasty 
habit of actually loading down 
the circuit it's test ing. Since 
the VOM is then causing 
current flow not normally found 
in the circuit under actual oper
at ing condit ions, the result is a 
somewhat inaccurate reading . 
The fet VOM sidesteps this 
problem by containing a small 
amplifier, which prevents the 
meter from drawing current. So, 
if you're going to use a VOM to 
troubleshoot a sensitive or 
complex circuit - you' ll need 
an fet type. A regular VOM, by 
the way, works just fine for 
component tests and many 
other common uses. 

How they're used 

Now that you have an idea of 
the layout and types of VOMs, 
it 's time to take a look at some 
samples of VOM uses especial
ly suited for common measure
ments around the shack. While 
these aren't the only tests you 
can make with a VOM - all of 
the applications could easily 
fill a book - it should give you 
an idea of the instrument's 
versatility. 

Battery testing 

Most of us, at one time or 
another, run into battery prob
lems. If you own a portable or 
hand-held rig, you constantly 
worry about just how much 
power your batteries wil l 
deliver before needing a 
charge. Unfortunately, many 
hams don' t know how to 
properly test batteries. 

The most logical way to 
check the voltage would be by 
touching the appropriate VOM 
leads to either end of the cell; 
the reading that shows up on 
the meter should be the voltage 
being generated. But, things 
don't always work that way. A 
true voltage test can only be 
made when a cell is operating 
under load. A battery can be on 
its last legs but still show a 
reasonable voltage when it is 
tested out of a circuit. The only 
way to get an idea of a bat
tery's true condition is to test it 
while it's actually operating. 
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An Inexpensive, but highly ef· 
fectlve, VOM that will f.it in your 
pocket or tool kit. No range 
switch Is needed beeause you 
can select the funct ion and 
range by plugging the probe 
leads Into the appropriate jacks 
(pho.to.courtesy Radio Shack). 

With the fllc~ of a switch, this 
VOM can double Its voltage 
range, which provides higher 
accuracy at the upper end of 
the nal.e (p'h"o.to courttS·Y 
Radio Shi ck). 

Test meters can range from the 
most simple and light-weight to the -
modern, digital-readout instru· 
ment featuring extreme accuracy 
and ease of reading. 



An fet VOM flt for a test bench 
or your ham shack. Modern fet 
circuitry provides higher input 
Impedance and greater resis· 
tance-measurlng range (,photo 
courtesy Radio.Shack). 

-Advanced tech· 
nology catches up with the VOM -
push-button selectors, digital readout, light 
_weight, portability and sleek styling make this the lnstru· 
ment of the future (,photo courtesy Hew/ett·Packard). 

To do this, keep the battery 
in its holder (Fig. 1) and place 
the correct VOM leads at either 
end of a cel l. Next, switch on 
the handheld (or other battery· 
operated device) and observe 
the reading on the VOM's meter 
in the DC VOL TS setting. This 
reading shows the actual 
voltage being delivered under 
loaded conditions. If you see 
that one cel l isn' t working as 
well as the others, it should be 
replaced or removed and 
recharged separately. 

Transistor testing 

There are few experiences 
more frustrating than discover
ing that the project you just 
built won 't work. Often, the 
harried builder will pul l apart 
circui t board after circuit board 
in search of the problem, only 
to discover that the fault was in 
a defective trans istor. 

Another annoying problem is 
the unmarked, surplus transis
tor. In these days of rising 
prices and unwillingness on 
the part of manufacturers to 
sell parts in small quantities, 
hams must necessarily turn to 
purchasing odd·lot and bargain· 
basement transistors. While 
prices for these components 
are low, the buyer can often be 
confused by unlabeled and mis· 
labeled parts. Luckily, for deter· 
mining quali ty and deciphering 
unmarked trans istors, the VOM 
is a lifesaver. 

For instance, an easy way to 
check for a defective power 
transistor is to fol low the 
directions in Fig. 2. Merely 
place the probe leads on the 
terminals indicated, and use 
your VOM (in the OHMS mode) 
to check for a high- or low· 
resistance reading. Don't worry 
about the actual measurement 
you get, since the spread 
between high and low res is· 
tance in this test is so out· 
standing that you 'll easily 
notice the difference. If your 
readings differ in any way from 
those of the diagram, there's 
probably something wrong with 
the transistor and it should be 
discarded. 
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BATTERY HOLDER VOM 

Fig. 1. Battery voltage should be checked 
under normal load conditions. Measure 
the voltage across each cel l while the re· 
ceiver, or other device, is turned on. 

Another transistor check you 
can make with your VOM is to 
identify and sort bipolar PNP 
and NPN transistors. To do this, 
apply the VOM's probe leads to 
two terminals at a time. One 
terminal pair will show a high 
resistance in either direction; 
these are the emitter and col
lector terminals. Next, place 
the negative VOM lead on the 
base terminal and apply the 
positive lead to either of the 
remaining unidentified termi
nals. If you get a low-resistance 
reading, the transistor is a PNP 
type, otherwise it's an NPN. 

The final transistor test is 
separating the emitter and 
collector terminals. For this, 
place the positive and negative 
probe leads on each of the two 
unidentified transistor termi
nals. Follow this by taking 
resistance readings in both 
directions. If the transistor is a 
PNP type, you will obtain a 
lower resistance reading with 
the negative probe on the col
lector and the positive probe 
on the emitter than you will the 
other way around. For an NPN 
transistor, the exact opposite 
is true. 

Fleld·strength measurements 
While a power meter does an 

excellent job of telling you how 
much rf your transmitter is 
del ivering to the antenna, how 
can you tell in what direction 
your antenna is radiating the 
power? If you have a brand-new 
beam and f ind that you're get
ting better reports off of its 
back than the front, you know 
that you have a serious prob
lem. But, since your power 
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meter is connected to your 
coax, how can you check the 
power levels outside of your 
antenna? With a field strength 
meter, that's how! 

With a little bit of adaptation, 
your VOM can be converted into 
a top-notch field-strength 
meter. However, before you can 
take any measurements, you'll 
have to make two changes to 
your VOM. First, its regular 
probe must be replaced with 
the rf probe mentioned earlier. 
The reason for this is that 
you'll be using the VOM to 
detect rf, not regular de or 60-
Hz ac voltage. The rf probe 
should cost you about $10 new, 
or you can make your own from 
some spare parts, as shown in 
Fig. 3. 

LOW R£ SISTANC£ ONE WAY 

HIGH RESISTANCE THE OTHER WAY 

HIGH RESISTANCE 

BOTH WA YS 

0 

Fig. 2. You can check transistors by 
knowing where t o connect t he VOM 
probes. Measure resistance from collec· 
tor to base, then reverse the probes; 
there should be a large di fference in the 
readings. The same is true for resistance 
between base and emitter. Emi tter·to
collector resistance should be high with 
the probes in either direction. 

The other thing you must do 
to convert your VOM into a field 
strength meter is to add about 
four inches of scrap wire to the 
rf probe's tip. The wire wi ll act 
as an antenna. After you do 
that , switch your VOM to its 
lowest DC VOLTS setting, and 
you're ready for business. 

Now, back to the malfunc
tioning beam. By taking your 
VOM to the antenna site, you 

' can walk around the antenna 
and check its radiated power 
from different angles (Fig. 4). 

By making minor adjustments 
to the antenna's element 
spacing and checking the 
results with your VOM, you can 
check and correct the beam's 
directivity. While antenna 
models are tested at the 
factory for performance, 
changes can occur, and they 
can be improperly assembled, 
so it's a good idea to test all 
your antennas in advance, 
before going through the 
trouble of mounting them. 
Obviously, if you're building 
your own antenna, a field
strength test is a must. This 
test works well with wire 
dipoles, too. 

The VOM as an S-Meter 

While we're on the subject of 
signal measurements, let's take 
a look at the receiving end of 
the picture. Yes, the VOM can 
also act as an S-meter. You 
may not have given the matter 
much thought, but some receiv
ers don' t come with S-meters. 
For instance, most older 2-
meter rigs, especially of the 
surplus variety, don't have 
them. QRP transceivers usually 
sacrifice an $-meter for space 
and power considerations. 

To use your VOM as an $
meter, consult your rig 's sche
matic diagram and find the AVC 
line (Fig. 5). By touching one 
VOM probe lead to the line and 
attaching the other lead to a 
ground, the VOM will read the 
AGC voltage and act as a very 
sensitive indicator of received 
signal strength. Note: some 
AGC lines have a positive volt
age, some have negative. Hook 
your meter up accordingly. 

Hot or cold? 
How about using your VOM 

as a thermometer? There are 

J OJr - ---- -- - --- --

--~o~:i: ---r-- .. :.~ 
CABL E L: 

Fig. 3. Make an rf probe for your VOM, 
and it can be used to look for rf energy 
anywhere, especially on t ransmiss ion 
l ines and radiated from your antenna. 
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temperature probes made 
specifically for that purpose, 
but it's even easier to do than 
that. Most diodes are tempera
ture sensitive, especially when 
they are reverse biased (voltage 
applied opposite to the normal 
polarity). If you set your VOM to 
read ohms, connect the probes 
across a diode, and warm it (or 
cool it), you 'll note the reading 
change. Try several diodes, 
both silicon and germanium, 
and find the one that provides 
the greatest change in reading. 
Make up a chart that tells you 
how many ohms relate to what 
temperature, and presto!, you 
have a remote-indicating ther
mometer. In addition to com
paring outdoor temperature 
with indoor temperature, you 
can use it for looking at the 
temperature of the exhaust air 
coming out of your final ampli
fier. Or, put it into a small 
plastic tube (sealed, and filled 
with silicone grease) to 
immerse in your etching bath 
when you make printed circuit 
boards. Oh, yes, the diode is 
sensitive to rf fields, so don't 
use it inside your transmitter, 
and you'd better hang a 0.01-1-'F 
disk ceramic capacitor across 
it, just to be sure. 

Advanced Meters 

So there you have it - a 
selection of handy uses for a 
most handy meter. But, before I 
wrap things up, you should 
know about some recent 
advances in the VOM field. 

Undoubtedly, you've heard 
about the new digital multi-

meters. Instead of using a 
conventional meter, like the 
VOM, they employ LEDs to flash 
a numeric display. In some 
quarters, it has been rumored 
that digital multimeters will 
soon replace VOMs in the same 
way that digital watches are 
replacing dial-and-hand jobs. 
Actually, nothing could be 
further from the truth; regular 
watches are still around, and 
VOMs will also continue to 
flourish. While digital multi
meters have some advantages, 
they also have a number of 
inherent drawbacks. For 
instance, consider that it takes 
power to run those f I ashy 
digits. If you want to use your 
meter, say, for an outdoor field
strength test, you're going to 

VERY LOW l'OGH REAOING 

I 

LOW READING 

I 
I 

VERY LOW 

? 
I 

I 
I 

Fig. 4. Check the rad iation pattern from 
your beam antenna by movi ng the rf probe 
and VOM around in the radiated field. 

have a hard time finding an 
outlet at your antenna site, 
unless you have a battery
operated model. Cost can be 
another problem, with even 
simple digital multimeters far 

Table 1. Some popular VOMs and prices. 

Company 

OSI Instruments 
Heathkit 
Heathkit 
Leader 
Leader 
Radio Shack 
Radio Shack 
Radio Shack 
Radio Shack 
Radio Shack 
Radio Shack 
Radio Shack 

Model 

YF-370 
IM-105 
IM-1104 
LV-71 
LT-708 
22-027 
22-201 
22-202 
22-203 
22-204 
22-207 
22-208 
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Cost 

$ 29.95 
$ 89.95 
$109.95 

$ 8.95 
$ 16.95 
$ 22.95 
$ 29.95 
$ 34.95 
$ 49.95 
$ 59.95 

FET? 

N 
N 
y 
y 
N 
N 
N 
N 
N 
N 
N 
y 

Notes 

Kit, $100 assembled 
Kit, $195 assembled 

Pocket-sized 

VOM 

-· 0 

AGC 
LINC 

CONTROL 

CIRCUITRY 

RECEIVER 0--..__..___ ,_.......oN'v-- -O 
0£rECTOR 

Fig. 5. Your VOM will work as a substi tute 
S-meter. Just mo nitor the voltage on the 
receiver's age line. Note that this one is 
set to read a positive vol tage; some re
ceivers have a negat ive age voltage, so 
you'll have to reverse the probes to get a 
correct reading. 

outstripping the price of a VOM. 
Other factors in the VOM's 
favor are its simplicity (fewer 
parts to break), and the VOM's 
generally smaller size. These 
are all points you'l l want to 
consider when it comes time 
for you to make your meter 
purchase. 

However, if you 're like most 
hams, you'll probably agree 
with my television-addicted 
friend. How does he spell 
relief? V-0-M, of course. It's one 
piece of test equipment that'll 
prevent lots of headaches. 

For more information 

DSI Instruments, Inc., 7924 
Ronson Road, San Diego, Cali
fornia 92111 
Heath Company (Heathkit), 
Benton Harbor, Michigan 49022 
Leader Instruments Corp., 151 
Dupont Street, Plainview, New 
York 11803 
Radio Shack, One Tandy 
Center, Fort Worth, Texas 
76102. 

I 
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" Main interest here is slow scan TV." 



1980 
Radio 
Amateur 
Callbook 

ti 
Don't be one of those who wai ts 
until the year is half over to buy a 
new callbook. Invest in a callbook 
today and get a full year's use out 
of your purchase. Crammed full of 
the latest addresses and QSL infor
mation. 

You'll find: 
Boldface calls, names and addresses 
for every licensed Amateur in the U.S. 

D CB-US Softbound Sl6.9S 

..._ The 
~Foreign 

Callbook 
DXing is a real joy, but it 's even 
better when you get back QSL 
cards from the countries you've 
worked. The most importanr tool in 
gell ing those ca rds is to have a 
copy of the 1980 Foreign Callbook 
on your operating rable. Stations 
are listed by country, call, name 
and address in bold, easy-to-read 
type. O C B-F Softbound SIS.95 
Please include S l.75 addi1ional shipping for 
each Callbook ordered. 

HAM RADIO'S 
BOOKSTORE 

GREENVILLE, N. H. 03048 

(800) 258-5353 

More detail s? Ad Check page 78. 

Loop Antenna 

Here Is an exciting new device to improve your reception on 160, 80, 
the broadcast band, and on VLF. 
It is well known that loops pick up far less noise than most other 
antennas. And they can null out interference. Now Palomar Engineers 
brings you these features and more in a compact, carefully engineered, 
attractive desktop package. 
Unlike ordinary direction-finder loops, it tilts to match the incoming 
wave front. The result: Deep nul ls up to 70 db. You have to l isten to 
believe It! 
Does the Loran on 160 give you a headache? The loop practically 
eliminates it . Broadcast station 2nd harmonic ruin ing your DX? Turn 
and ti lt the loop and it's gone. Does your friend in the next block with 
his kilowatt block those weak ones? Use the loop and hear him fade out . 

Loop nulls are very sharp on local and ground wave signals but usually 
are broad or nonexistent on d istant skywave signals. This allows local 
interference to be eliminated while DX stations can still be heard from 
all directions . 
The loops are Litz-wire wound on RF ferrite rods. They plug into the 
Loop Ampli fier which boosts the loop signal 20 db and isolates and 
preserves the high Q of the loop. The tuning control peaks the loop and 
gives extra preselect ion to your receiver. 

Plug-in loops are available for these bands: 

150-550 KHz (VLF) • == 
540-1600 KHz (Broadcast) · · • VISA' 
1600-5000 KHz (160 & 80 meters) 
10-40 KHz (Omega) 
40-150 KHz (WWVB, Loran) 

Send for tree descriptive brochure. 
Loop Amplifier $67 .50; Plug-in Loop Antennas $47 .50 each [specify 
frequency band]. To order add $3 packing/shipping. Calif . residents 
add sales tax. 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714) 747-3343 
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By Dave Heil, K8MN 

A LAZY VERTICAL 
For To:Q Band 

A Laid-Back Antenna For Restricted Space 
When I moved from a 12-acre 
antenna farm to a city-sized lot, 
one of the first thoughts that 
came to my mind was about 
how I could erect an antenna 
for 160 meters. I began 
devoting much of my spare 
time to reading books and 
articles on the topic of top
band skywires. * Anything 
approaching a full-sized 
radiator was definitely out, as 
there was quite simply no room 
in the yard. After much 
thought, the choice was 
narrowed to two types of 
antennas - the inverted "L," 
and the vertical. 

There were drawbacks to 
both types. The inverted L 
needed two fairly high 
supports: I had only one; my 
sixty-foot aluminum tower with 

•Top band is the common name given 
to the Amateur 160-meter band, dating 
from the earlier use of wavelength to 
describe the part of the spectrum, 
rather than megahertz as is common 
today. 
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a triband Yagi perched atop it. 
However, the matching system 
for such an effort is not simple 
to build or adjust. While a full 
quarter-wave, or even one
ei"ghth-wave, vertical could have 
been put up, this was judged 
impractical because of the 
need for guy wires. Besides, 
I'm generally tight-fisted, and I 
didn't want to spend money for 
materials for such a system. 

I began brainstorming with 
WB8LUA to come up with an 
idea for an effective antenna 
that could be constructed, 
using materials that were 
already on hand in the junk box 
(actually, junk room). What we 
finally decided upon is referred 
to as the lazy vertical. 

The antenna is basically a 
wire radiator running diagonally 
from the top of my tower to a 
piece of 2 x 3 lumber 
protruding a few feet out of the 
ground. The radiator is base
loaded to achieve quarter-wave 
resonance (see Fig. 1). 

Construction of the antenna 
could not be much easier. The 
first step is to find a spot for 
the 2 x 3 post, keeping in 
mind that you will want to use 
as much wire as possible. I 
used a post-hole digger to plant 
the wood about two feet into 
the ground, then poured some 
concrete to firm it up. This is 
not really necessary; since 
there will be little strain on the 
support, tamping earth around 
the post will probably suffice. 
You should give the wood a 
couple of coats of paint to 
protect it from the elements 
and make it look a bit nicer. 
The next step is to attach a 
smal I screw-eye near the· top of 
the post, then fasten an egg 
insulator to it with a short 
length of wire. Then, using two 
cone type standoff insulators, 
mount a suitable piece of coil 
stock to the side of the post. I 
used Barker and Williamson 
No. 3064, which is three inches 
in diameter and has a total 



ANY LENGTH RG -8 OR RG- 58- TO TRAN$MITT~R 
.• • ~. fr 

Fig. 1. The lazy vertical is simply a wire with a loading/matching coil at the bottom. The 
length is not overly critical, and you can use almost any support that is available - the 
closer to vertical you can get the wire, the better. The capacitor across the coil should 
be protected from the weather by some means. A radial system helps the antenna, and 
anything from a few ground rods to several buried radial wires will do. 

inductance of about 32 µH. If 
you don't plan to use at least 
70-75 feet of wire for the radia
tor, then use more inductance; 
I barely had enough. Next; add 
a 100 pF variable capacitor (the 
wider the spacing the better) in 
parallel with the loading coil. I 
mounted mine in a Bud Mini
box for ease in assembly and 
protection from weather. If this 
is done, you'll need a ceramic 
feedthrough insulator for the 
Mini box. 

Now, you're ready for the 
wire. Use any gauge that 
happens to be convenient. I 
used No. 16 AWG (1.3 mm) 
because it is not as conspic
uous, and because I had some. 
Run the wire from the top of 
the highest support you have 
available down to the post and 
through the eye of the egg 
insulator. Terminate it at the 
top of the loading coil. Ground 
the other end of the coi I. 

Although this antenna will 
work with only one or two 
driven ground rods, perform
ance can be dramatically 
improved with the addition of a 
radial system. I installed ten 
radials of No. 8 AWG (3.3 mm) 
aluminum buried just below the 

surface of the ground, and I 
plan to add about ten more in 
the near future. 

Matching the system was 
accomplished in a short time 
by using trial and error, since 
neither a grid-dip oscillator nor 
an antenna noise-bridge were 
avai I able. The braid of the 
RG8/U feedline was grounded, 
and the center conductor was 
tapped up from the bottom of 
the coil a turn at a time, until a 
dip in SWR was observed. In my 
case, the tap worked best five 
turns up from the bottom. 
Then, I tapped down from the 
radiator to the top of the coil 
until resonance was indicated. I 
might add that at this point, 
approximately two turns down 
from the top of the inductor, 
the lowest SWR observed was 
2:1. No amount of readjustment 
would bring the reflected 
power down. It was then that I 
shunted the variable capacitor 
across the coi I. After experi
menting with various settings 
of the capacitor, I achieved a 
1.2:1 match at 1825 kHz. 

Normally, one would expect 
an antenna of this type to have 
a very narrow bandwidth, but I 
found that the SWR was only 

1.6:1 at 1800 and 1850 kHz, 
enabling me to operate any
where in the most heavily pop
ulated areas of the band (see 
Fig. 2). I'm not sure, but I 
surmise that the tower and 
triband Yagi have some effect 
on bandwidth. 

Results from use of this 
antenna have amazed me. The 
lazy vertical easily outperforms 
my old half-wave dipole (which 
was, admittedly, quite low). 
Daylight QSOs of up to 75 
miles with S-8 signals have 
been accomplished. Despite 
quite noisy conditions during 
the month of May, evening 
QSOs with New York, Pennsyl
vania, New Hampshire, Mich
igan, Massachusetts, and 
Georgia have all paid off with 
signal reports of no less than 
S-8, and often S-9 and above. 
My equipment is a Yaesu 
FT-101E. 

I take great delight in the 
fact that this antenna performs 
so well and cost so little. The 
only components I purchased 
were the Minibox at $3.50, and 
the inductor at $7.50. Even if 
everything must be purchased 
new, the total cash outlay 
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Fig. 2. When the right tap points on the 
coil are found, the SWR should be low 
across a good portion of the band. 

should only be in the $25-30 
range. 

The antenna certainly sur
mounts the old "I don' t have 
enough room" problem for 
those who are eager to try top 
band, and its simplicity makes 
it a cakewalk for the beginning 
ham. 

Take the plunge and try it. 
I'm looking forward to hearing 
more lazy verticals on top band. 

HRH 
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HY-GAIN 3806 2-meter 
handheld transceiver 

$89.95 
~·,~~ 
Exterior antenna Item No . 8386. 

Channel selector 

DC power ON/OFF switch 

Transmitting voltage 
and receive signal 
strength indicator 

Transmit Indicator 

Audio volume 

• Buy a new, lowcost 6 channel handheld which pro
vides superb voice transmissions. 

• Sharply tuned on-frequency select ivity in the RF 
ampl ifier stages p lus FET's in the 1st and 2nd mixers 
for virtual immunity to out-of-band signals, inter
modulat ion d isto rtion and cross modu lation. 

• Separate microphone and speaker elements for en
hanced audio. 

• Internally adj ustable mic preamp- a Hy-Gain exclusive. 

• Specially gasketed case seals out water, di rt and cor
ros ive salt air. 

• Watertight, high-impact ABS plast ic case-ri bbed for 
non-slip gri p. 

• Top mounted controls for instant access 
• Comes complete with 146.52 crystals on ly. 

~l=J~~~~~~=~=d;;~~~~~~~~ • 1 watt output (12 voe input) ~ External DC 12V jack • Operates on 8 "AA" batteries or 
r--~~~~~~o~p_t_1·o_n_a_IN~iC-ad ba~tt•e~~:....:...pa_c_k_.~~~~~~~-, 

Item 
Number 

A8302 

A8327 

A8304 

A8309 

A8305 

A8328 

ACCESSORIES 
Description 

NiCad batte~ pack 

Touch tone pad 

AC batte~ charger 

Cigarette lighter 
ada ter co rd 

Carrying case 

. 34/94 crystals 

Price 

24.95 

29.95 

4.95 

4.95 

14.95 

7.95 a pair 

.___A_83_2_9_..._ __ 1_s_17_6_c_ry._s_ta_ls __ __._7._9_5a_,_p_ai_.r Optional NICad battery ! pack $24.95 

ongs•~ 
Optional touchtone pad 
(not installed) $29.95 

Use your Master Charge 
or BankAmericard/VISA 
when you order. 

Ham Radio Department Store 
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 3523: 

40 ~ February 1980 More details? Ad Check page 78. 



Call 
lbllfree 1· 800· 633· 3410 

COPAL RP-205 24 hour clock with 
24 hour alarm 
A highly accurate 24 hr. clock with a 24 hr. 
alarm system that you can set for either AM 
or PM and in 10 minute intervals. It also 
features illuminated leaf type numerals and 
a precision synchronous motor. 
19.00 List. Call for quote. 

A high performance transceiver with 
memory, designed for full 4 MHz coverage 
144-148, 800 channels. Featuring 10W RF 
output/1W Lo, memory channel with 
simplex or repeater offset, 13.8 VDC at 3A 
continuous. Also LED frequency display & 
tone pad terminal. Connections for the 
optional RM-76 remote control unit. 
375.00 List. Call for quote. 

YAESU FT-202R 
2m handheld 
FM transceiver 
Featuring: 1 watt output 
minimum, 6 channel 
capability - 3 prs. of crys
tals inc luded, flexible 
helical whip antenna, 
toneburst. S meter and 
battery condition indi
cator, built-in speaker 
and condenser mic. Com
pact and light weight. 
Operates on 8 AA NiCad 
or 7 AA dry cell batteries. 
1 99.00 List.Cati for quote. 

YAESU 
FT-101Z 
high perfonnance HF transceiver 
Covers: 160-10 meters plus WWV. modes 
LSB, USB, and CW, built- in power supply. 
Input power: 180 watts PEP. analog fre
quency readout, 6146 final tubes, RF speech 
processor. variable tF bandwidth (300 Hz -
2.4 KHz) . noise blanker, VQX, attenuator 10 
dB or 20 dB, 100-234V operation & TX/RX 
frequency offset. 
7 49.00 List. Call for quote. 

More details? Ad Check page 78. 

l~l=i'!'JI 
COPAL QG-500 
packet sized 
24 hour 
World Timer 
This c lock tells the time in 24 world 
locations. Quartz crystal accuracy using a 4 
MHz crystal oscillator, a 24 hr. alarm system 
that can be set at 5 minute intervals and 
drum type numerals are some of its many 
features. With battery power and an LED to 
show when the clock is running. 
99.00 List. Call for quote. 

KENWOOD TS-700SP all mode 
2m transceiver 
Covers the entire 2m band, SSS, CW, FM 
and AM. Features semi-break-in CW, side 
tone monitor. digital frequency readout. 
receiver preamp and 600 KHz repeater offset 
operation within all 2m repeater subbands 
including the new 144.5-145.5 MHz. With 10 
watts RF output and AC/DC power supply. 
799.00 List. Call for quote. 

DENTRON Cllpperton L 
linear ampllfler 
Hi/Lo power switching, covers 160 thru 15 
meters, 2000W PEP SSB, 1000W DC on CW, 
RTY. SSTV, continuous duty power supply 
2500V idle SSB 1800V Idle CW, covers most 
MARS frequencies, easily changed 117Vor 
234V AC 50/60 Hz. Final tubes: 4-5720. 

No tune up! Miniaturized circuits, solid state 
construction, built-in digital display, IF shift. 
final transistor protection, VOX, noise 
blanker, 25 KHz marker. Frequency range is 
80-10 meters and WWV. Modes: SSS and 
CW, 200W SSB & 160W DC CW. 'Power 
requirements: RX-0.7 13.8. VDC. TX-18A 
13.8 voe. 9'h'' x 3:Y"' x 11-9/ 16". 
699.95 List. Cati for quote. 

KENWOOD -7625 25W 
2m transceiver 
A synthesized transceiver with full 4 MHz 
coverage~44.00-147 .995, 800 channels, 5 
KHz offset switch. memory channel with 
simplex or repeater operation ± 600 KHz 
transmitter offset, mode switch for selecting 
the transmit frequency up or down, MHz 
selector switch, digital freq. display, unlock 
indicator for transceiver. Connections for 
the optional RM-76 remote control unit. 
425.00 List. Call for quote. 

KENWOOD RM-76 
microprocessor 
control unit 
Designed for the TR-7625fTR-7600, it has 6 
memory channels, MARS channel, scans for 
either busy or open channels. TX frequency 
can be shifted :t 600 KHz, scans memory 
channels. Memory data remains stored even 
when power switch is off if the power cord is 
connected. 

1 25.00 List. Call for quote. 

6 9 9 • 5 0 List. Call for quote. 

TEN-TEC 
Century 21 
CW transceiver 
Great for the novice or the dedicated CW 
operator. It features: full break- in, 70W 
input. all solid state. built-in speaker, 
receives CW or SSB but transmits CW only. 
It has overload protection, offset receiver 
tuning, linear crystal mixed VFO, adjsutable 
level sidetone. built-in regulated power 
supply. Crystals are provided to cover the 
80-10 meter novice bands. 
349.00 List. Call for quote. 
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................................................................ """'* 
.. . at last . .. 

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

$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES Walnut or Teak Stain. sq 
Floor Space: 39" Wide by 30" Deep 

Add1t1onal Information on Request. • 
Checks, Money Orders, BankAmericard 

and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 
__ DEALER INQUIRIES INVITED- -

$192·50 s-r Arnateut RadiOJt!'fYICt!'I 

'11111i43· 8·4· K· E· Y· S·T·O·N·E·A·V·E·N·U·E-·.c·u·L·V·E·R·C·l·T·Y·, C· A· L· l·F·- .90. 2.a.o ---P·H·O·N·E- (2·1-3)·8·3-7-.4.87. o_.* 

MAXI TUNER 
SOLVES ANTENNA PROBLEMS 

THE FINEST 
ANTENNA TUNER AVAILABLE 

- Pments 50-75 Ohm Resist ive Load to Your 
Transmitter Using Virtually Any Antenna 
System 

- Improved Ultimate T ransmatch 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 1 Vernier Tuning 
- 0-100 Logging Scale on Capacitors 
- Available in Ki t Form or Assembled 
- One Year Factory Warranty 
- Use with your present SWR meter or wattmeter. 
- Custom Vacuum Capacitor Designs and Indi· 

vidual Components Avai lable 

Call or Write for Pricing, Spec Sheet. and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tells It Like If IS ' 

P. 0 . Box 11 

RF POWER Ladysmith, WI 54846 
COMPO NENTS 1715) 532-3971 
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THE NATIONAL MARKETPLACE 

FOR OWNERS AND BUYERS OF 

USED AMATEUR EQUIPMENT 

1879 POST RD .. P 0 BOX 66. SOUTHPORT CT06490 

HGM matches Swyers wilh Owners or used equipment. Perfec;tly1 Reoister gear you 
want 10 sell or b•Y. Mtlona11y, lcw only SJ.73. At leasl once a weett, HGM compares 
Buyer si:ieciflclllolls 10 all available equlpmenl reglslereo by Owners, For each 
perfect ma1cn. HGM wrttes Buyers lhe particulars about tne gear . Buyers contatl 
Owners dlrectly, and all negotiations are strlclly between Owne1s and Buyers. 

HGM GUARANTEE. Just SJ.73 per regislration la "sell" or a "buy'·), and your 
Registrallon remaiins ac11ve lor 17 unique ~lcltings or 17 mCNllhs No HGM COii· 
iarss1ons1 We cannol warnllt nor guara11tee any eqvitlmenl fOl.tftd 11\rouqh HGM since 
every!~ Is berween Owners and Buyers 8111 we do g.arantee llique malchlngs 
10d 17 ~lcfllings Of IKlftths A fabulous se:rvice lltl' Uie araa1eor seffice1 

REGISTER NOW U ~ I I lmU illMl ~ theS373 I I se1 s OfmOJ acs ' enc " et 1tr eac 
Ret1st1alion. OWNERS· Describe Uflit by Type. Branr. ana Ml>del. Indicate eiacl 
SeJI Price and purchase dm. BUYERS have two ctJolces. Chcuce R1: Type o1 
Gear. lnditale Type and 011e Price Ranoe. Eutnple. Transceiver, S700·899 
Choice ~2. Specinc Unit, regardless al pi Ice. Indicate specific Bnnd and Model 
you want. Example. Transce!ver. Ten· Tee. Century 21 

YES. hamgearman. I need yoor help! I understana your Guarantee. and r m 
enclosing S3.73 with this R'91stratioo. Enter my R~lslration immedlat ely 

Please register me as a . 

OWNER O D BUYER 
SELL PRICE TYPE OF GEAR PRICE RANGES 

A 40· 99 
XCVR. SCOPE. E!C 8 100· 199 

GEAR YEAR BRANO NAME 
c 200 . 299 
0 300. 399 
E 400. 524 
F 520. 699 

PURCHASED MODEL NUMBER G 700 8!J!l 
H 900. 1099 

NEW/USED I 1100· 1399 
J 1'00 ANO UP 

NAME CALL CLASS 

ADDRESS TELEPHONE 

CITY STATE ZIP 

h t 1879 Post Road. P.O. Box 66 
o.mgeo.rmo.r southpor1. Connecticut 06490 

1980 
HANDBOOK 
BRAND NEW! STEP INTO 
THE SO'S WITH THE 
LATEST HANDBOOK FROM 
THE EDITORS AT A RRL 

NEW FOR 
1980 

Full of exciting new features for the 
80's, NOW is lhe time to order 
your copy of the 1980 ARRL 
" RADIO AMATEUR'S HAND
BOOK." Interna tionally recognized 
and universally consulted, every 
Amateur sho uld have the latest edi
tion. The new HANDBOOK covers 
vi rtually a ll of the state-of·the-art 
developments in electronics theory 
and design. Novices will find it to 
be an indispensable study guide, 
while the more advanced Amateur 
will enjoy building the many new 
projects. 

0 Order AR· HB80 
Softbound $10.00 

0 Order AR-BB80 
Hardbound SlS. 75 

HAM RADIO~ 
BOOKSTORE 

GREENVILLE, N. H . 03048 

(800) 258-5353 

More detai ls? Ad Check page 78. 



CLOSET HAMSHACK 
AN All BANd STATiON iN A 

ONE-MAN CLOSET 

BY ETHAN WINNING, WD6GKF 

There are growing numbers of 
hams who are living in apart
ments and condominiums. For 
those of us who do, or for Ama
teurs with other space limita
tions, there is a solution requir
ing only two prerequisites: an 
understanding YL and a "use
less" closet. Having both 
has solved a space-age problem 
for me. 

I got my Novice-class license 
in April, 1978, built most of the 
Heathkit SB-104 line, and then 
entered into negotiations with 
my wife regarding where to put 
all that gear. Fortunately, we did 
have a "useless" (as defined by 
me) closet. The door measures 
27 inches across, but the closet 
is 48 inches wide, leaving most 
of it inaccessible to clothing 
hung in the corner. Its location 
in the master bedroom of our 
condominium did not concern 
my wife, who has the ability to 
fall asleep during even the most 
exciting QSOs. 

The " closet shack," as I pic
tured it, would be functional, 
convenient, and as beautiful as I 
could make it - being a stickler 
for "organization." Planning 
would be essential, for closets 
cannot expand to fit the needs 
of the Amateur; you can add only 
as much gear as the closet will 
hold, so I had to determine ex
actly what I would be adding. 
Because I knew that I would go 
beyond the General-class Ii· 
cense, I would need room for 2· 

meter and low-band gear. Con
sidering in retrospect, I did not 
miscalculate by much, but I will 
admit now that the closet has 
reached its maximum potential. 

I purchased a 36-inch book
case with solid back and two 
shelves 151/2 inches apart. The 
bookcase is 18 inches deep, 
enough to hold the largest of the 
Heathkit gear, and wide enough 
to comfortably fit three pieces 
across. First problem: how to fit 
a 36-inch-wide bookcase into a 
27-inch-wide door. Solution: 
hold the bookcase on end and 
lift it through the door, then set· 
tie it in sideways. Suggestion: 
prepare for minor back and arm 
aches. The bookcase weighs 75 
pounds! 

Now that it was certain that 
the bookcase would fit, it had to 
be removed since I wanted to do 
something special to the walls 
inside the closet. Behind the 
bookcase or shelving (which is 
perhaps a better idea), " Z·Brick" 
presents a rather warm or homey 
appearance. Since that can be 
expensive ($40 for a 3 x 4 foot 
space) one can combine the 
brick with cedar strips. A $15 
pack of strips will complete the 
wall space in most areas such 
as this. 

After completing that chore, I 
added shelves for books, file 
boxes, and other accessories. 
These shelves, four in all, are 20 
inches wide and 15 inches deep, 
and go across the deep end of 

the closet. The lowest one holds 
my dummy load and the neces
sary electrical outlets. The book· 
case was then replaced, and the 
almost finished closet was pre
sentable. Total time: six hours. 

Little did I know that this was 
just the beginning. The pitfalls 
of limited space operation 
hadn't even begun to show, but 
now (a year later) there are many 
things which I wish I had 
thought of and done, even 
prior to buying the bookcase. 
These are my experiences and 
suggestions: 

1. Whether you own or rent , 
make certain that the space 
will be presentable when the 
equipment is removed, so 
that either the landlord or a 
buyer wi II accept your i m
provements. 

I used as few nails as possible, 
and installed the book shelves 
with molly screws. When I did 
use nails, I used finishing nails 
which made holes that can be 
covered with paint. However, I 
did not use the Z-Brick more 
than 3 inches past the top of the 
bookcase. When I remove the 
shelves, the wall will have to be 
finished to the base of the 
closet. Z-Brick is not easily re
moved; in fact, it may be a per
manent installation. 

If you think that the landlord 
will not be pleased with your 
efforts, then I suggest as tall and 
wide a cabinet (metal ones 
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range from $89 to $225) as space 
will allow. Note, also, that if you 
use a 6- or 8-foot cabinet, you 
will be able to use a closet with 
sliding doors, and have every
thing self-contained. 

2. Plan your power require
ments. Most closets don't 
contain outlets, and if you are 
going to add a linear amplifier 
make certain that you can 
plug it into a separate, heavy
duty circuit (whether or not 
you can find a 220-volt line). 

I was fortunate. The closet is 
just behind my children's bed
room, and by drilling a 1/4-inch 
hole through the wall, I could in-

stall a nine-plug receptac le with 
a cord capable of hand Ii ng 15 
amps. I would be running the 
transceiver, console, monitor, 
keyer, 2-meter and high-frequen
cy power supplies, plus some 
lighting. The nine-plug recep
tacle has a fuse, as do both 
power supplies, and I would not 
be running both high-frequency 
and 2-meter rigs at the same 
time. The power-handling capa
bility of the plug and cord were 
more than adequate for al I but 
the linear. For my SB230 linear, I 
ran the line direct to another 
receptacle on the wall in back of 
the door in the bedroom. It 
would be the only piece of 
equipment to run off that circuit. 

3. Plan for air circulation. The 
SB230 is conduction cooled, 
but in order to get enough cir
culation to it, it was placed on 
top of the bookcase where 
there would be sufficient air 
movement. 

The high-frequency rig power 
supply was placed in the lowest 
shelf of the bookcase with the 
heatsinks fac ing out toward the 
room. Although that power sup
ply was designed to go into the 
speaker cabinet, there would be 
no air circulation in the back of 
the bookcase. (Note: during the 
winter, there is quite a tempta
tion to warm one's bare feet on 
the heatsinks. DON'T!) 

4. Plan your ground system. 
This was one of the most ill
conceived ideas on my part , 
and will never fully be solved 
for me. 

The first problem was that the 
back of the bookcase was solid. 
Holes had to be drilled for all 
connections, including the 
ground from each piece of 
equipment. Although not entire
ly satisfactory, 2-inch holes 
were drilled for the eighteen 
connections that had to be 
made. One-inch braid was used 
from each piece of gear to a 
clamp which was soldered to a 
12-gauge solid-copper wire. This 
wire leads out of the closet and 
through the casement of a near
by window, then down to an 8-
foot grounding rod 17 feet down 
from the bedroom. Not at all 
ideal , but perhaps as satisfac· 
tory as I could have. 

If you have the opportunity, 
you may be better off going to a 
cold-water pipe in a nearby bath· 
room or laundry room. That 
could not be done in my condo· 
minium because there was no 
cold water pipe within 20 feet of 
the closet. Perhaps this should 
be the second step in your plan
ning: after finding a closet or 
otherspace,checkforyour 

Relaxed, and ready for a pleasant evening of hamming; the equipment is in place, ready grounding needs. 
to reach the world from my condominium. A suggestion from my experi-
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ence: do not use a solid back 
bookcase, and if at all possible, 
use open shelving. True, the 
wires will be more in evidence 
and the "shack" will not look as 
good, but the problems of hook
ing up the gear and ground will 
be ten times easier than the sys
tem I now have. It is the bane of 
my closet existence. Further, 
when I have to remove a piece of 
equipment, it can take up to half 
an hour, and I need a coat hang
er to fish for the connections 
when it is being replaced. 

Of course, also keep in mind 
that the objective is to have 
something as nice looking as 
possible. Aside from your own 
desires (which may not include 
the appearance), it keeps your 
wife or husband happier. 

5. Plan for comfort. I have st i II 
not solved the problem of 
what to do with my key, but, 
as a temporary.measure I use 
a removable board attached 
to the closet door. 

Some of you will not have 
doors or anything which will suf
fice. If CW is your thing, I sug
gest purchasing a small typing 
table on wheels, which will give 
adequate space for key and writ
ing. Actually, I use the only thing 
that I have handy - my lap. But 
that is what has forced me into 
SSB rather than more CW oper
ation. 

Lighting is very important. i 
have hooked up four very small 
spots to light the bookshelves 
and wall (with clock, license, 
and awards), and one swiveling 
piano lamp on the door to light 
the work area and front panels of 
all the equipment. 

Any comfortable chair will do, 
but I do suggest one on casters. 
Most bedrooms have carpeting, 
and a chair without casters is ex
tremely inconvenient. Be certain 
that the casters are made for the 
kind of surface the chair will be 
on. If the floor is hardwood or 
linoleum rubber casters are a 
must; otherwise, you may 
"scoot" back into another room. 

Make use of the door if you 
have one. Other than a bulletin 
board, and some cork for maps 

and QSL cards, I placed two file 
holders on the door to hold writ
ing pad, log book, a small atlas, 
and a ready supply of QSL cards. 
Everything I need is within 
reach. 

I have left the most important 
item in planning for last, a topic 
which could be (and has been) 
an article in itself: the antenna. 
My situation is as ideal as one 
can have when no outdoor an
tennas are allowed (and the pine 
trees have not grown sufficient
ly to hide one). Our condomin
ium is two stories high and has 
an attic, an attic located just 
above the closet. I was able to 
drill two small holes in the ceil
ing of the closet for the high
frequency and two-meter anten-

na transmission lines. This is 
not to say that I didn't have diffi
culties; the attic is 39 feet long, 
16 to 18 feet wide, and only 43 
inches high at its peak. This can 
be quite limiting (and debili
tating, as my chiropractor will 
attest - my relat ionship with 
him stems from an unplanned 
descent through that attic floor; 
be forewarned!). 

My 2-meter antenna is a small 
Ringo, tied with rope to one of 
the struts. The antenna is 42 
inches tal l, leaving a whole inch 
with which to play around. It 
works beautifully! 

The low-band antenna is a 
five-band trap dipole, 107 feet 
long with traps, and currently 
(and forever) in a rectangular 

Making the most of the space available. The transceivers and power supplies fit neatly 
on shelves in the closet. The closet door, when open, reveals a collect ion of the most 
interesting or most recent QSL cards, some maps, a holder for log books and writing 
supplies. and even a telephone. With the door closed, my " hamshack" is out of sight, 
leaving a nearby TV set as the cen ter of attention. 
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shape. The ends of the dipole 
come within three feet of touch
ing. The propagation pattern has 
not been deciphered, but its 
longest legs are broadside 
northwest/southeast. (That 
does not explain why I can get 
into New Zealand with consis
tently good reports , and into 
Australia with consistently poor 
ones.) 

The specifi cations for the an
tenna are listed in the 1977 
Radio Amateurs Handbook and 
another ARAL publication, Un· 
derstanding Amateur Radio. The 
capacitors used in the traps are 
difficult, but not impossible, to 
obtain. 

Physically, the antenna is 12-
gauge copper wire, and, al
though I wish I had used strand
ed, it is solid. There is no balun. 
The antenna, at least in a certain 
condominium in Walnut Creek, 
is resonant at 3965 kHz, and has 
a 1 :1.5 or better match on the 
General-class portions of 80, 40, 
and 15 meters. 

This is not to imply that there 
are no problems with an attic 
dipole. I have had one complaint 
from a neighbor who was having 
stereo interference; he was 
using 25 feet of zip cord for 
speaker leads! 

Other than that, I have consid
erable TVI in my own house, 
both upstairs and down, and 
stereo interference in all but 
one. However, proper filtering 
will solve the stereo interfer
ence, and the TVI will probably 
remain on channels 2, 3, and 4. I 
just do not transmit when my 
family is watching TV. (Besides, 
most of the " good" DX doesn't 
start until after "prime time.") 

When you are in the near 
(NEAR) field of an antenna, and 
running 1250 watts PEP, you 
have to expect such problems. 
However, as long as it is only 
within your own house, the prob
lems are minimal. And, given 
time, I will be able to filter those 
problems out as well. I do have 
one "clean" TV and one clean 
stereo. Therefore, it must be 
possible to filter the rest. 

Last, when our home was 
built, telephone lines were 

46 i:::fill February 1980 

(almost literally) thrown into the 
attic. As severe as that problem 
(telephone interference) was, 
the phone company was able to 
install special phones which 
cleared up that situation. 

Now that I have my Advanced
class license, and because I do 
want to get on 10 and 20 meters, 
I use a Dentron Super Tuner 
Plus, and can work any portion 
of all five bands. 

And I do work them! Since 
July, 1978, I have worked ninety
three countries and all states (on 
two bands). And, the reports 
have been quite good: a 5x6 in 
Cape Town, South Africa; 5x9 + 
in Djakarta, Indonesia; 20 over 
S9 in Alma Atta, Russia; and 40 
over S9 in Sweden. I have also 
had some terrible reports, but all 
of this has taught me some in
teresting things and made me 
develop a healthy philosophy. 

When you work out of a closet, 
and run an indoor trap dipole, 
you need a philosophy to 
counter the beam-and-2-kW ad
dicts! I received a 5x9 report 
from Angola a few weeks ago, 
and spent an enjoyable ten 
minutes discussing the shack 
and antenna. Angola is perhaps 
10,000 miles from me, and is the 
best report I have had from that 
far away. If I can do that once, I 
can do it again . If I can get to 
Angola, I can get to other parts 
of Africa and the rest of the 
world. And, as I once did, if I can 
get into Europe on 10 watts, 
then propagation is everything. 
Further, while the fellow with a 
beam may be able to do a better 
job, get better reports some
times, win in some of the pile
ups faster (but not always more 
frequently) than I, I have a "chal
lenge," and it makes my DX con
tacts more enjoyable and excit
ing. To be able to get one
hundred countries in a month, or 
two-hundred in a year, with the 
use of a linear and beam is not 
half as enjoyable - for me - as 
finally getting into a country and 
saying I'm working off an indoor 
dipole. (That statement usually 
prolongs any QSO). 

Visitors to the " shack" have 
been very complimentary. With 

the door closed, you see nothing 
but a couple of wires coming out 
from under the door. Open the 
door, and there have been state
ments of utter amazement. 
Hams in the Diablo Valley have 
called it the most beautiful 
shack they've seen (honest), and 
non-Amateurs have difficulty 
thinking of it as a " radio sta
tion." The QSL cards (there is 
room for only eighteen) are dis
played on the door, and I pur
posely use at least one from 
each continent, and some which 
boldly announce the country of 
origin for the benefit of non
Amateurs. 

I sometimes send pictures of 
the closet to other hams I have 
talked with . A Japanese ham 
said it was a " most beautiful 
room, and is of great interest in 
a country where space is so lim
ited." An Amateur in Scotland 
wrote, " I love your radio room, 
and have seen none more pleas
antly appointed." And, another 
in Scotland said, "I hope you 
can find room on your door for 
this card." (I did). My South 
Africa contact said, " I still don ' t 
believe you are running an in
door dipole," and the editor of a 
California ham publication said, 
"I'll say it one more time - I 
LOVE this station." 

I don't know what more I 
could add. My wife is pleased. 
My kids invite other kids to see 
the closet, and their comments 
range from, " WOW" and " GEE 
WHIZ" to "SO WHAT!" There are, 
of course, some inconven
iences, but I really do not mind. 
Every evening as I sit by the 
door, I know I've got the nicest 
closet in town! It is possible to 
have a closet that is not a closet, 
and a " shack" that is not a 
shack. Space limitations may 
well be in the mind rather than in 
the physical layout. For those of 
you who would rather have clut
tered areas, a final note: don't let 
your YLs or OMs see these pic
tures. Some of the hams I have 
sent pictures to have told me 
that NOW they have been co
erced into " cleaning up their 
acts" . .. so to speak. 

HRH 



Operate Legally Without An FCC 
License in the 160-190 kHz Band 

Order Your Collins KWM-380 
NOW! 

LOW & MEDIUM FREQUENCY RADIO SCRAP
BOOK (3rd Edition) by Ken Cornell, W21MB and receive FREE 
Here's your chance to get on the air and have some legal license-lree 
excitement in the 160-190 kHz range. Explore the enticing world of the 
tow lrequencies and uncover some new tun ' Complete details on assem· 
bling homebrew to work these frequencies plus lull into on FCC rules and 
regulations. A book you 1us1 can 't al ford to miss. 11 O pages . © 1977. 

( + old pricing, deposit only required) 

D HR-LF Softbound $6.95 
1) Noise Blanker - $195.00 

ADDENDUM '77/'78for the Low& Medium Fre
quency Radio Scrapbook by Ken Cornell, W21MB 

2) or2 Filters, your choice - $96.00 ea. 

3) or Blower Kit - $195.00 
Even more goodies from the 160 -190 kHz region. Addendum '77/'78 is 
designed to complement The Low & Medium Frequency Radio Scrapbook . 
The technical data is excellent and will provide you "lowfers" even more 
1nformalion. applications. and techniques lor these enticing frequencies. 
Latest revised FCC rules governing the non-licensed communication 
bands . 68 pages. © 1977. 

D HR-LFA Softbound $3.95 
Bea LOWFER 

Join the fun and get on 160·190 kHz this winter 

D HR-LF 
D HR-LFA 
Plus shipping 

$6.95 
$3.95 
$1.00 

Send your order today or call 
TOLL FREE 

1 (800) 258-5353 
Total enclosed__ Clip & Mail Today! 

D Charge DMC D VISA 
Expiration _____ _ Card Number _ _ _ _ _ _ 

Name - - - --- - - - - - - - - --- - --

Address - - - ---- - ------ - - -
City ____ _ ___ State ___ Zip _ _ _ _ 

HAM RADIO'S BOOKSTORE 

Get on with the Best! 

GREENVILLE, NEW HAMPSHIRE 03048 1508 McKinney • Houslon, Texas 77002 • (713) 658-0268 

July 26 thru August 8, 1980 
Our 2 /st year of successful teaching 

Boost your Ham Skills 
on the Blue Ridge 

"A Vacation with a Purpose" 

Two weeks saturation learning program 
in Amateur Radio: 

• Novice to General 

• General or Technician to Advanced 

• Aclvancccl to Amateur Extra 

Expert Instruction starting at your level. 
Code ancl Theory in depth along with 
Friendly Amatenrs, Who Care About 
You. 

C. L. PETERS, K4DNJ, Director 
Oak Hill Academy Amateur Radio Session 
Mouth of Wilson, Virginia 24363 

Name . _ _ _ _ _ _ __ Call _ _ _ _ 

Address. _ _ _ ___ _ _ _ _ _ 

City/State/Zip. _ _ _ _ ___ ___ _ 

More details? Ad Check page 78. 

80 & 84-METER 
TRANSCEIVERS 

ONLY 
$79.95 
EACH 

PPO U.S.A. LESS BATIERIES 

• 84-meter transceiver which covers 3500 to 
3600 kHz is for the old timer. 

• NOVICES should order the BO-meter unit 
which covers 3685 to 3755 kHz. 

•CW operation with VFO control. 
•Output power approximately •;,watt. 
• Expect up to 1000 mile range when used with 

a half-wave dipole. 
• Adjustable RF output impedance. 
• Low distortion sidetone oscillator 

doubles as a code practice oscillator. 
• Direct conversion receiver. 
• RF amplifier.and sharp audio filter. 
• Receiver Independent tuning. 
• Long life operation from 9 self-contained 1.5 

volt carbon-zinc D cells. 
•Size 9" wide by 5" high by 8" deep. 
•Instruction manual included. 

Accessories required but not Included, are B· 
ohm stereo phones, telegraph key, a good an
tenna such as a half-wave dipole, and a de volt-
meter. 

MANUAL AVAILABLE SEP. $2.00 
SEND S.A.S.E. FOR SPEC SHEET 

A.I. RESIDENTS ADD 6% SALES TAX 

TEDCO 
9 Canon1cus Avenue 

Newport . Rhode Island 
02840 

~ 
Easily._ 
cm-oNG 

• Produces random five character groups: 
all letters, all figures, or mixed. 

•Calibrated variable speed (SY, to 37 words 
per minute} and variable delay {up to 3 
seconds} between letters for optimun 
learning efficiency. 

•Internal loudspeaker, plus personal ear· 
piece for private l istening. And pocket 
size. 

•Battery operated therefore always ready 
for use . Current drain is very low for 
long battery life. 

•Eleven IC, CMOS circuit for long inter
nal battery life. 

•Built -in tone oscillator for sending prac· 
tice Ikey required. 

SIB 95 l ncludingP<e.Poid 
Shipping & 

• Dealer I ~~\~i~s~~=i~~ 
Made in England • 90 Day Warranty 

Visa-Mastercharge Accepted 

lExclusive Importers of OATONG FL-t'sl 

A . Technical Dedic•••d 

Products ~
0

xcellenoe 
Corp . 
Box 62 

Birmingham, Michigan 48010 
Telephone 313/644 ·5696 
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BY MICHAEL SLEPIAN, WB2LKO 

48 ~ February 1980 

In the world of radio perform
ance, the antenna can be the 
star, and we often read of its 
latest exploits. No star, how
ever, can succeed wi thout a 
great support ing cast, and in 
many cases that support 

comes from an important -
but often neglected - per
former, the tower. They say 
experience is the best teacher, 
and having installed my own 
tower, I'd like to share my 
newly acquired knowledge 
with you. 

Do I need a tower? 

Since I make my living by 
producing and directing televi
sion commercials, I decided to 
th ink of my installation as a 
film project; of course, I 
appointed mysel f director. My 
fi rst task was casting. What 
type of antenna did I want? 
Many antennas, li ke the dipole 
I was using at the time, do not 
require a tower for support. 
Mine made use of trees, which 
are plenti ful on my lot. Vertical 
antennas are often ground
mounted, or they might be 
found sprouting from a roof, 
held there by a simple tripod. 

To ach ieve the gain and 
directional characteristics I 
desired, I decided to make a 
three-element rotatable beam 
my star. Naturally, budget limi
tations have a way of creep ing 
into the picture, so I cons id
ered mounting my antenna on 
the roof, using a t ripod. This · 
method has two disadvantages. 
First , whenever a structure is 
bolted to t he roof, the possibil
ity of leaks presents itself. 
Also, and of even greater 
importance, t here is the matter 
of structural strength. Many 
rotors, when installed on a 
tripod, must be placed on the 
mast, above the tripod. Th is 
means the entire cast of char
acters wil l be " sticking their 
necks out," and guy wires will 
be required for even marginal 
security when it's windy. 

Setting 
Since my script called for a 



tower, my next challenge was 
choosing the proper setting. It 
is imperative to stay clear of all 
power lines! All antenna and 
tower manufacturers include a 
stern warning that their prod
ucts are excellent conductors 
of electricity, and should never 
be erected within falling dis
tance of power lines. If any part 
of the assembly were to come 
in contact with even the service 
lines that enter your house, you 
could be killed! Keep in mind 
the size of your antenna once it 
is assembled. Will it clear all 
power lines and other cables 
entering your house, as you 
haul it up the tower for final 
placement on the mast? 

Before I went any further, I 
decided to check on my star's 
popularity rating. My checklist 
included the following points: 

1. Does the proposed 
structure comply with all 
local building codes? The 
town my tower is in does not 
seem to be overly concerned, 
as long as the installation is 
being used for non-commer
cial purposes. Your town may 
be just as accommodating, 
but it's wise to check first. 
2. How does my insurance 
agent feel about towers? 
Does my homeowner's policy 
coverdamagetothetowe~ 
and damage that may be 
inflicted on my house if the 
tower should collapse, or 
take a lightning stroke? 
3. Will my antenna extend 
beyond my property line, vio
lating my neighbor's proper
ty? I did not wish to be 
responsible for damage 
which might be caused by 
ice falling from my antenna, 
onto my neighbor's house. 
4. Even though I was direct
ing this extravaganza, final 
approval had to be obtained 
from the executive producer, 
my wife. 
Casting was almost com

plete. All that remained was the 
decision as to the type of tower 
to be erected. There are two 
main types, and both have vari-

variety. This type may have 
tapered sections, the widest 
being at the bottom with each 
ascending section getting 
narrower. The crank-up tower is 
generally included in the self
supporting category. Crank-ups 
are made of sections which 
" nest," one inside the other, as 
it is lowered. This type of tower 
allows you to perform antenna 
installation and maintenance 
without scaling great heights. 
Also, if high winds are 
expected, the tower can be 
lowered to better withstand the 

/ > 

rigors of mother nature. Many 
crank-up towers use electric 
winches, making the job of 
rai sing and lowering the 
structure easier and safer. 

The second, and probably 
more popular, variety is the 
supported tower. Guy wires or 
brackets - or a combination of 
both - may be used, depend
ing on tower design , height, 
and anticipated wind condi
tions. Literature supplied by 
the manufacturers will help you 
determ ine the amount of 
"moral support" your tower will 

I 
' Q . 
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ations. The first main tower The completed Installation, with the tower bracketed to the side of the house, and the 
category is the self-supporting transmission lineand rotorcables entering the shack by means of aconvenient window. 
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require. If you have adequate 
space, you may wish to choose 
a tilt-over tower. You'll enjoy 
the same advantages the crank
up type offers. Obviously, 
however, you'll need enough 
room on your property to 
accommodate the tower as it 
lies flat. Care must also be 
taken, when raising or lowering 
a tilt-over arrangement, to 
prevent twisting of the tower 
sections. 

If your scenario calls for a 
guyed-tower installation, find 
out , based on manufacturer's 
recommendations, the number 
of guy wires you'll need and 
where they must be anchored. 
If your property isn't big 
enough for guy wires, don't 
despair. A bracketed tower may 
save the script. 

Bracketing a tower to an 
adjoining structure, such as the 
side of a house, adds extra 
strength and stability to your 
installation. Unless your tower 
exceeds designed height limita
tions for bracketed towers, no 
guy wires are normally needed. 

Rigging, digging, 
and concrete mixing 

Before beginning construc
tion, one more part of my 
"screenplay" sti 11 was to be 
settled. I had to decide on the 
type of base my tower would 
rest on. Soil conditions play a 
large part in determining your 
choice here. Loose, sandy earth 
will require a larger base. 

Not only did my "produc
tion" introduce me to the 
riggers world, but to the joys of 
digging and of concrete mixing. 
Soil conditions at my location 
in western New York state con
sist of about one meter (3 feet) 
of good topsoil and fairly hard 
packed ground, over a rocky 
foundation. According to the 
instructions from the manufac
turer of my tower, this called 
for a hole approximately one 
meter (3 feet) deep, and 45 
centimeters (18 inches) square. 

At this point , you ' ll be pre
sented with yet another choice. 
You may use either a special 
tower base section which is 
placed in the hole and encased 
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A bracket to hold the tower to the house will take the place of guy wires - up to a 
modest height, at least. The brackets are adjustable, but some wood shims were need· 
ed to be sure the tower was exactly plumb. 

A good base is a must for a secure and long-lasting tower installation. The concrete is 
poured according to recommendations of the tower manufacturer, and the flat steel 
plate tower base is carefully leveled and bolted in place. A heavy cable clamped to the 
right leg runs to a ground rod for lightni ng protect ion . 



in concrete, or a flat base-plate, 
held in place with concrete 
anchor bolts. If a base section 
is used, be sure it is plumb. In 
other words, it must be perfect
ly level and true. Also, never 
put an aluminum tower section 
in concrete, as serious corro
sion may result. If you use a 
flat base-plate, it, too, must be 
level. Failure to follow these 
standards may result in con
struction of your own "leaning 
tower of Pisa!" Here is one 
more important point to remem
ber: Before digging, make cer
tain you locate your base so 
that when your tower is raised, 
the lag bolts which attach the 
bracket to the house pass 
through studs, not just the 
siding. 

Dig you must! 
This was the part I did not 

look forward to . Since I did not 
have access to a post-hole 
digger, a large shovel was put 
to the muscle-straining, back
breaking task of digging the 
foundation hole for my tower. 
Fortunately, the dirt I removed 
made a valuable contribution to 
the flower bed, my wife's favor
ite outdoor project. When the 
hole was completed, I took the 
advice of a gentleman who in
stalls large signs and signposts 
such as those found at gaso
line stations. He provided me 
with a motley collection of old 
bricks, pipes, and pieces of 
steel beams to toss in the hole. 
This material acts as a binder, 
adding strength to the concrete 
mix once it is poured into the 
foundation . The concrete is 
mixed with water according to 
the directions which are usual
ly printed on the bag. You may 
want to mix one bag at a time, 
in a wheelbarrow, then simply 
pour the mixture into the hole. 

Be sure to fill the entire hole 
in one afternoon, allowing the 
concrete to harden in one solid 
mass. If you are using anchor 
bolts to tie down your base, 
position them with the help of 
a wooden template, so they will 
be properly aligned to accept 
the base after the concrete has 
hardened. As the directions 

supplied with the concrete will 
probably note, you should wait 
a few days after pouring the 
base before doing any further 
work on your tower, giving the 
foundation ample time to cure, 
or harden. 

Grounding 

Proper grounding of the 
installation is important for 
ample protect ion against light· 
ning. Again , local soil condi 
tions dictate the type of 
grounding methods you must 
use. Many hams I have talked 
with during the research phase 
of my project have suggested 
using copper pipe driven into 
the ground approximately 2 1/2 
meters (8 feet). Since copper 
pipe is quite soft, care must be 
taken while driving it into the 
earth. Flooding the soil with 
water will make your task 
easier. 

The connection to the tower 
should be made with a heavy 
gauge copper wire, equivalent 
to at least a No. 10 (2.6 mm) 
wire. Make a good electrical 
connection at the base of the 
tower, with a straight run as 
short as possible to the 
grounding point. Your feedline 
must be protected against 
lightning too, since coax cable, 
such as RG-8/U, is heavy 
enough to easily route a light· 
ning surge into your shack, 
causing serious da171age to 
your equipment, at the very 
least. Several types of commer
cial lightning arrestors can be 
purchased to provide protec
tion and peace of mind. These 
devices are connected " in 
line," joining two pieces of 
coax, and subsequently ground· 
ed to your tower. Even with this 
safety precaution, I generally 
disconnect my antennas from 
my gear during a severe electri· 
cal storm. 

Well , now the stage is set. 
You're ready to begin your own 
production of " Towering Aspi
rations." With careful planning, 
and the right amount of cau
tion, your new tower can be a 
source of pride, and a ticket to 
award-winning DX. 

HRH 

eliability 

-xperience 

COE T-2X 

$197.00 
prepaid 

D 
COE 

HAM IV 

$145 .. 00 
prepaid 

ALLIANCE 
HD-73 

I 
$109.95 
prepaid 

,1·= -0 ......,. 

KENWOOD 
TR-2400 

Check our price last! 

PREPAID SHIPPING 
CONTINENTAL 48 ONLY 

~~~;s11~~5d ~·~.11 : ~1e s ~~~hi~aenu~e~~ : 
elude your uea code and telel) f\One 
number wllh .;1ny correspondence 

ARSE 
rvHAM 
SHACK 

1207 W. 14 MILE, CLAWSON , Ml 48017 
(313} 435-5660 

31155 PLYMOUTH, LIVONIA, Ml 481.'iO 
(313) 522-4232 

MAIL ORDER TELEPHONE 

(313) 435-5660 
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A trap loaded antenna that performs li ke a monoba nder! That's the characteristic of this six 
elemen t th ree band beam. Through the use of wide spacing and interlacing of elements, the fo llow
ing is possible : three active elements o n 20 , three active elements on 15 and four active elements 
on 10 meters. No need to run separate coax feed l ines for each band, as the bandswitching is auto
matically made via the High-Q Wil son traps. Designed to handle the max imum legal power, the 
traps are capped at each end to provide a weather-proof seal against rain and dust . The special 
High-0 traps are the strongest available in the industry today . 

WV-1A 
4BANO 

TRAP VERTICAL 
(10 -40 METERS) 

No bandswitching 
necessary with this 
vertical. An excellent 

.. -----------------~ SPECIFICATIONS -------------------1 

low cost DX antenna 
with an electrical quarter 
wavelength on each band 
and low angle radiation. 
Advanced design 
provides low SWR and 
exceptionally flat 
response across the fu II 
width of each band. 

Band MHz . . . . . . 14·21 ·28 
Maximum power input . l eAal limit 
Gain (dBdl. . . Call Factory 
VSWA @ resonance . . 1 .3: 1 
Impedance . . . . . . . . 50 ohm 
F/B Ra tio .. . . .... Call Factory 

Boom 10.D. x Length I .. 2" x 24' 2~ .. 
No. of Elements. . . . . 6 
Longest Element . . . . . 28' 2}4" 
Turning Radius ... ... 18'6" 
Maximum mast diameter . 2" 
Surface area ... . .... 8 .6 sq. ft. 

Matching Method ...... . . . . . Beta 
Wind Loading@ 80 mph .. . 215 lbs. 
Maximum wind survival .. . 100 mph 
Feed method . . . Coaxial Balun 

I supplied) 
Assembled weigh t (approx) . 53 lbs. 
Shipping weight (approx ) .. 62 lbs. 

Capable of handling the Legal Limit , the "SYSTEM 33" is the finest compact tri -bander avail 
able to the amateur . Designed a nd produced by one of the world's largest ante nna manufacturers, 
the trad itional q ua lity of workmansh ip and materials excells with the "SYSTEM 33". New boom 
to-element mount consists of two 1/ 8" thick formed aluminum plates that will provide more 
c lamp ing and hold ing strength to prevent element misalignment. Super ior clamping power is ob
tained with the use of a rugged 1/4" thick alumin um plate for boom to mast mounting . The use of 
large diameter High -Q traps in the "SYSTEM 33" makes it a high performing tri-bander and at a 
very economical price . A comple te step-by-step illustrated instruction manual guides you to easy 
assembly and the lightweight antenna makes installation of the "SYSTEM 33" quick ;md simple. 

• ·------------------ SPECIFICATIONS-------------------
Band MHz . . 14·21 ·28 
M aximum power input . Legal L imit 
Gain ldbd) . . Call Factory 
VSWR at resonance . . 1.3 : 1 
Impedance . . 50 ohm s 
F/8 Rat io Call Factory 

Boom 10.D. x length) . 2" x 14'4" 
No. of elements , . 3 
Longest element . . 27'4" 
Turning radiu s. . . 15·9•· 
Maxim um mast diameter . 2" O.D . 
Surface area . . 5 . 7 sq. ft. 

Wind loading at 80 mph .. . . 11 4 lbs. 
Assembled weight (approx I . 37 lbs. 
Sh;pping weight (approx) ... 4 2 lbs. 
Direc t 52 ohm feed - no balun ..-equired 
Maximum w ind suf"\"ival ... . 100 mpfi 

4 286 S. Polari s Ave .. LM Vegas. Nevada 89103 

ORDER 
FACTORY DIRECT 
1-800-634-6898 

l'r."W1 
52 lhUJ February 1980 
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Featured is the Wilson 
large diameter High·O 
traps which will ma intain 
resonant points with 
varying temperatures and 
humidity . 

Easi ly assembled, the 
WV-1A is suppl ied with 
a hot d ipped galvanized 
base mount bracket 
to attach to vent p.ipe or 
to a mast driven in the 
ground. 

Note : 
Radials are requ ired fo r 

peak operat io n . 
(See GR-1 below) 

SPECIFICATIONS 
• 19' total height 
• Self support ing - no guys 

required 
• Weight - 14 lbs. 
• Input impedance : 50 .Q. 
• Powerhandling capability : 

Legal Limit 
• Two High-Q traps with la rge 

diameter coi Is 
• Low angle radiation 
• Omnidirec tional 

performance 
• Taper swaged alu minu m 

tubing 
• Automatic ba ndswitching 
• Mast bracket furn ished 
• SWR : 1.1:1 or less on a ll 

bands 

GR-1 • The G R-1 is the complete 
ground rad ial kit fo r the WV
lA. It consists of : 150' of 7/ 14 
stranded copper wire and 
heavy duty egg insulators, in· 
structions. The G R-1 will in· 
crease the eff iciency of the 
GR-1 by providing the correct 
counterpoise. 

More details? Ad Check page 78. 
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t THE ALL NEW 5 ELEMENT 20 METER BEAM l 

At last, the antennas that you have been waiting for a re here! The top quality, optimum spaced, and newest designed monobanders. Th~ 
Wilson System's new Monoband beams are the latest in modern design and incorporate the latest in design principles utilizing some of the 
strongest materials available. Through the select use of the current production of aluminum a nd the new boom-to-i!lement plates, the Wil
son Syste ms' antennas will stay up when others are falling down due to heavy ice loading or strong winds. Note the following features: 

1. Taper Swage<I Elements - The taper swaged elements provide strength where it counts and lowers the wind loading more efficiently 
than the conventional method of telescoping elemen ts of different sizes. 
2. Mounting Plates - Element to Boom - The new formed al uminum plates provide the strongest method of mounting t he elements 
to the boom that is available in the entire market today . No longer will the elements tilt out of line if a bird should land on one end of 
the element. 
3. Mounting Plates - Boom to Mast - Rugged 1 /4 " thick aluminum plates are used in combination with sturdy U-bolts and sadd les for 
superior clamping power. 
4. Holes - There are no holes drilled in the elements o f the Wilson HF Monobanders . T he careful attention given to the design has 
made it possible to eliminate this requirement as the use of holes adds an unnecessary weak point t o the antenna boom. 

With the Wilson Beta-match method, it is a "set it and forget it" p rocess. You can now assemble the 
antenna on the ground, and using the guide-lines from the detailed instruction manual, adjust t he tuning 
of the Beta-match so that it will remain set when raised to the top of the tower. 

The Wilson Beta-match offers the ability to adjust the term inating impedance that is far superior to 
the other matching methods including the Gamma match and other Beta matches. As this method of 
matching requires a balanced line it will be necessary to use a 1: 1 balun , or RF choke, for the most 
efficient use of the HF Monobanders . 

The Wilson Monobanders are the perfect answer to the Ham who wants t o stack a ntennas for max i
mum utili zation of space and gain . They offer the most economical method to have more antenna for less 
money with better gain and maximum strength. Order yours today and see why the serious DXers are run
ning up that impressive score in contests and number of countries worked. 

SPECIFICATIONS .... G1in F/8 ·;;;: La_.i Boom Boom Turning ":::" -- Muimu"' 
._ 

Madel -· dBd R1tio ~...!. .... ..,.._. Ma~hing ·-· Elem•nt 0 .0 . Length Radius 1$4.Ft.I ·1~ ... 'T" Most m 
M520A 20 11 .5 25dB 500 KHz 1.1 : 1 son Beta 5 36"6"" 2" 34"2l\"" 25"1"" B.9 227 2" 68 

M420A 20 10.0 2SdB 500 K Hz 1. 1: 1 son Beta 4 36"6"" 2" 26"0"" 22'6" 7 .6 1B9 2" so 
MS1 SA 15 12.0 2SdB 400 KHz 1.1; 1 son BIHi s 2S'3"" 2" 26'0"" 17'6"" 4 .2 107 2" 41 

son B&UI 4 24 '2)\' ' 2" 17'0"" 14'1 1"" 3.1 64 2"" 2S 
Wilson's Beta match offers 
maximum power t ransfer. 

M41 5A 

M510A 

M410A 

1S 10.0 

10 12.0 

10 10.0 

25dB 400 K Hz 

25 dB 1.5 MHz 

25dB 1.5 MHz 

1.1: 1 

1.1: 1 son Bets 

1.1 :1 50 n Beta 

5 18'6"" 2"" 26'0"" 16'0"" 2 .8 72 2" 36 

4 18'3"" 2"" 12'11"" 11'3"" 1.4 36 2" 20 

Model Description Shipping Pr ice Qty. Model Description Shipping Price 

SY33 3 Ele. Tribander for 10, 15. 20 Mtrs. UPS $149.95 TI-458 Freestanding 45' Tubular Tower TRUCK $279.95 
SY36 6 Ele. Tribander for 10, 15, 20 Mtrs. UPS 199.95 RB-458 Rotating Base for TT-45A w/tilt o ver feature TRUCK 179.95 . 

WV·1A Trap Vertical for 10, 15, 20, 40 Mtro. UPS 49.95 F8-458 Fixed Base fo r TT-45A w/tilt over feature TRU CK 114:95 ~ 
GR·1 Ground Radials for WV·1A UPS 10.95 MT-618 Freestanding 61' Tubular Tower TRUCK 489.95 • 

M·520A 5 Elemen ts on 20 Mtrs. TRUCK 214.95 
M-420A 4 Elements on 20 Mtrs. UPS 149.95 

M-515A 5 Elements on 15 Mtrs. UPS 129.95 
M-415A 4 Elements on 15 Mtrs. UPS 84.95 
M-510A 5 Elements on 10 Mtrs. UPS 84.95 
M-410A 4 Elements on 10 Mtrs. UPS 69.95 
WM-62A Mobile Antenna: 5/8 A on 2, 1 /4 A on 6 UPS 19.95 

ACCESSOR IES 
HD-73 Allianca Heavy Duty Rotor UPS 109.95 
RC·8C 8/C Rotor Cable UPS .12/ft. 

RG-8U ·· RG·8U Foam-Ultra Flexible Coaxial 
Cable. 38 strand center conductor. 11 guage UPS .21/ft . Bank # - ----------

Signature ___________ I 

WILSON SPECIAL Please Print 
AIRCRAFT CABLE: 

3/16", 1x1 9: .10/ft (min. 1000 ft) 
Name ________________ Phone ________ I 

118", 1x19: .06/ft (min. 1000 ft) 
He'3vy duty 6" turnbuckles: $1.50 ea. (min. 101 Street --------------------------
12" eye bolts, 1/2" stock: .75 ea. lmin. 10I 
Cable clamos: .25 ea. (min. 501 

Citv-------------State ____ Zip ______ I 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Prices •nd 1ptcifioc1tion1 subject t o i;hange wit hout notic•·- ____ _ 

More details? Ad Check page 78. February 1980 l:fill 53 
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Ham Gear 
Where You Find It 

BY KARL THURBER, JR., W8FX 

Many hams entered Amateur 
Radio by way of Citizens Band 
and know of the myriad 
goodies and gadgets made 
especially for the CBer. Many 
of those items can be useful in 
the hamshack. For hams who 
are unaware of the bonanza in 
special-purpose parts and 
products spawned by the 
growth of CB radio, here are 
some tips on some potentially 
useful additions to your station 
.. . additions that, because of 
the overproduction and over
stocking of CB equipment to 
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meet a demand that never 
materialized, are often available 
for a song. 

Transceiver aids 

Many transceiver add-ons 
have been specially developed 
for CB use and sell for a 
fraction of the cost of 
equivalent Amateur units; this 
is mainly due to the high 
volume of production involved. 
SWR (standing wave ratio) 
bridges, rt power-output 
meters, field-strength meters 
(FSM), and TVI (television 
interference) filters are 
foremost among these devices. 
Don' t hesitate to make use of 
these handy designed-for-CB 

gadgets, as they will often do a 
good job for you. However, you 
must recognize that quality is 
sometimes lacking in the 
cheaper products. Also, most 
of the CB-type rf accessories 
are designed for use at 
relatively low power levels, 
normally not to exceed 100 or 
200 watts. They are usually 
intended to work well up to 
about 30 MHz (just above the 
CB frequencies); most will not 
work properly on 2 meters or 
higher. I have found some CB 
SWR bridges for under $10 that 
will handle a full "gallon" (1 
kilowatt) input on 2 meters, but 
this is the exception, not the 
rule. You should find most of 



these inexpensive products 
suitable for QRP or mobile 
operation on the high-fre
quency bands. As an example, 
my 10-meter QRP station 
(which uses a converted John
son SSB CB set) uses CB 
accessories and components 
entirely, from power supply and 
transceiver to SWR bridge, 
antenna coupler, and antenna. 

CB-type hardware of the type 
sold by Radio Shack, McGee 
Radio, Etco, Lafayette, 
Burstein-Applebee, and Olson 
(frequently at bargain-basement 
prices) has usefulness in most 
any shack. Such items as 
coaxial-cable assemblies and 
connectors, adapters of all 
kinds, microphone accessories, 
speaker plugs and jacks, filters, 
lightning arrestors, dummy 
loads and the like are often 
useful and cheap. I especially 
favor such handy goodies as 
the 100-watt, Olson #CB-661 
power meter for $7; the Olson 
#CB-391 SWR bridge that works 
to 144 MHz for all of $11 ; 
shielded replacement coiled 
cords for microphones at 79¢; 
and the McGee quick-discon
nect PL-259 adapter that 
instantly converts your mobile 
coax plug to an easy-off con
nector for $1. 79. And, I find that 
the two- and four-pin, inline 
power harnesses sold by Radio 
Shack and McGee are great for 
making quick-release power 
and speaker connections. In 
general, you will see that the 
pages of all these firms' sales 
catalogues and flyers are chock 
full of closeout bargains on 
connectors, wire, cable assem-

Inexpensive filters will help prevent TVI, 
and it's a good idea to use them, even 
with low-powered rigs. This unit has a 
cut-off frequency of 41 MHz, and atten· 
uates harmonics in the TV channels by 
25 dB or better. 

This way to 10-meter fun. I use a converted Johnson CB rig in my car, in a standard 
under-dash mount shown at the left. When I want to use it in the house, right, it s lides 
into a similar mou~t under the unique power supply with its long legs t hat allo~ space 
for the rig. The power supply and mount combination will accep_t eit her a CB ng o~ my 
converted 10-meter unit. I've worked as far as England, Australia, and French Guiana 
with this 25-watt PEP rig. 

blies, hardware, and other 
components manufactured for 
other purposes but which you 
can easily appropriate to fill 
your hamshack needs. 

Mobile goodies 

The greatest CB bonanza lies 
in the many items that can be 
adapted for Amateur mobile 
use. Some of the products you 
may want to look for when 
shopping your next CB " coffee
break," hamfest, discount 
store, catalogue showroom, CB 
supplier, or mail-order flyer 
would be CB-type extension 
speakers and paging horns; 
noise-cancelling replacement
type microphones (avoid the 
power-mike type); underdash 
transceiver mounts; mobile 
ignition system and alternator 
noise filters; spark-plug static 
shields; and replacement de 
power-cord assemblies. Again , 
the pages of the mail-order 
catalogues and flyers are full of 
such goodies, usually at 
attractive prices. 

I have purchased several sets 
of mobile underdash trans
ceiver slide mounts and have 
mounted all of my mobile units 
on them - including a CB SSB 

transceiver, a 2-meter fm radio, 
and a converted CB rig for 10-
meter SSB. Having done this, I 
can swap gear between two 
automobiles and the shack 
workbench with ease. A handy 
power supply I use for this 
equipment is the Gold Tl-8000 
sold by Olson (obtained on sale 
for $20). This unit stands on 
four high legs and has an 
underdash-type CB slide mount 
installed on its underside to 
accommodate your transceiver. 
This feature allows the set from 
your vehicle to be instantly 
inserted and either tested or 
placed on the air! Using this 
kind of arrangement, you may 
find that some of your mobile 
equipment can at least tempo· 
rarily take the place of separate 
fixed station gear. 

Antenna and antenna parts 

Adapting CB antennas and 
antenna components for ham 
projects is pure fun. Many CB 
antennas, especially those of 
the mobile variety, are sold at 
attractive closeout and loss
leader prices. A mobi le base
loaded or gutter-mount antenna 
can be purchased for as li tt le 
as $7 from some suppliers, and 
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Polarized quick-disconnect plugs, made 
for CB rigs and audio equipment, allow 
you to make foolproof connections to 
your ham gear. For most versatile use of 
your rigs, install these plugs in your car, 
ham shack, and workshop. 

it will work on ten meters with 
little modification other than 
clipping off an inch or so from 
its length and readjusting for 
resonance with the help of an 
SWR bridge. Most fixed-station 
CB antennas can be made to 
work well on ten with a mini
mum of modification; these 
often sport impressive gain 
figures over the basic quarter
wave antenna. Four- and eight
element beams are good buys, 
especially the cross-polarized 
kind. My favorite CB-to-ten 
base station antenna is the 
Radio Shack #21-965; it is a full 
112-wave coaxial type vertical 
which provides good coverage 
and does not require the use of 
groundplane radials. It is fixed
tuned to the center of the CB 
band, and is of sturdy, marine
type glass-fiber construction. I 
find that this antenna performs 
nicely for me in 10-meter QRP 
work, even though it is not 
modified, when fed through a 
short length of RG-8/U coax to 
an antenna coupler. The cou
pler effectively tunes out the 
mismatch that the transceiver 
"sees." 

Now is a good time to men
tion that the small, low-power, 
CB-type antenna tuner is just 
the ticket for precise antenna 
matching when using a CB 
antenna (base or mobile} on 10 
meters. Almost all CB equip
ment manufacturers sell a "CB
matcher" or antenna-tuner 
accessory, which is frequently 
combined with an SWR bridge 
for one-stop measurement and 
adjustment. This is a great 
combination; my favorite unit 
(the one I use with the Radio 
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Shack vertical} is an Olson 
#CB-622 combination field 
strength meter, SWR bridge and 
antenna matcher. This $32 list
price goodie was obtained on 
sale for all of $10. An Olson 
two-position coaxial antenna 
switch (#CB-579, $3), a CB-141 
lightning arrestor ($2.50} and a 
CB-322 dummy load ($2) com
plete this bare-bones QRP in
stallation. 

If you want to use both your 
CB set and your Amateur gear 
in your car (using, say, the 

The inexpensive "CB Matcher" can be a 
handy device to use with 10-meter anten
nas made from CB beams or verticals. 
Radio Shack, Gold Line, Olson, Johnson, 
and others make a variety of low-cost 
units. Most are for low-power, however, 
so don 't try to use one with a big 
amplifier. 

lockmount arrangement} yet 
don't want to install two or 
more separate antennas on the 
car, run a single coaxial cable 
to the antenna mount. Use your 
present base-loaded CB anten
na without modification for that 
band; use another interchange
able coil-and-whip assembly for 
10 meters. Then, make a two
meter antenna by inserting a 50 
cm (19 inch) whip into a PL-259 
connector, filing down the 
center pin slightly so that it 
can touch the center pin on the 
mount when threaded onto it. 
What could be simpler for 
three-way mobile work? 

You will undoubtedly find 
good use for much of the 
interesting antenna hardware 
made specially for CB: replace
ment mobile-mount assemblies 
of many different kinds, glass
fiber and stainless-steel whips, 

replacement loading coils, 
springs, cable assemblies, 
mounting brackets, adapters, 
and the like all offer good 
potential for your antenna 
projects. 

The CB set 

In addition to CB parts and 
components, the transceivers 
themselves provide excellent 
possibilities for ham use. The 
easiest sets to convert are the 
hand-held portable units. In 
most cases, all that is required 
is to install a pair of crystals 
for the 10-meter band and 
realign the set ... that's it! 
Almost any of them can be 
modified, but look for one that 
is clearly not a toy and that has 
at least two watts output for 
good results. 

You can also convert 
"straight" and PLL (phase-lock
loop} 23- and 40-channel sets 
... OST and 73 Magazine both 
have published conversion 
articles. American Crystal 
Supply Co., P.O. Box 638, W. 
Yarmouth, Massachusetts 
02673, makes complete conver
sion kits for more than three
hundred popular models of CB 
radios. You can install the kits 
yourself if you're handy with a 
soldering iron and a schematic. 
Bristol Electronics and Stan
dard Communications also 
offer specially pre-converted 

Extension speakers are useful every
where and usually provide better audio 
quality in the car or shack than what you 
get out of most built-in speakers. The 
swivel base allows you to direct the 
sound as you like. Be sure they are rated 
for at least five watts and will match your 
transceiver 's output (usually 4 or 8 
ohms). 



sets for Amateur use. 
If you have a transceiver but 

do not have the technical 
knowledge or time to make a 
conversion, several firms offer 
custom conversion services for 
reasonable fees. Cert ified Com
munications, 4138 S. Ferris, 
Fremont, Minnesota 49412, can 
professionally convert almost 
any set for Amateur use for 
about $55. The same firm also 
sells several models of con· 

Mobile antennas are relatively easy to 
convert for 10-meter use. This Sparko
matic clip-on antenna (left) requires only 
slight shortening of the length above the 
center loading coil. For best mobile re· 
suits, however, use a regular mobile
mount antenna such as that at right. The 
coil usually need not be touched, and the 
mount's good contact with the car body 
will help your signal get out. 

Most CB transceivers can be converted to 10 meters by changing a few components 
and doing a bit of realignment. Several f irms offer conversion service if you don't feel 
up to doing it yourself. Amplitude-modulated (a-m) sets are frequently available for a 
song, but you'll find the SSB units much more useful, not only for 10 meters, but to 
work with converters on the vhf and uhf bands too. 

verted Johnson SSB sets; I use 
a Johnson 4740 converted by 
this company, and find it to be 
a star performer, covering a 
good " 40-channel chuck" of the 
10-meter band from 28.050 to 
28.945 MHz. 

If you go the OAP conversion 
route to 10, in any case care
fully consider whether it's 
worthwhile to convert your 
present set, especially if it's 
a-m . SSB is the way to go, 
despite the fact that a-m 
recently has seen a revival of 
interest on 10 meters. Also, a 
40-channel set will enable you 
to cover a far wider band 
segment than will a converted 
23-channel set. 

Some you don't need 

There are some CB 
accessories and products that 
are very cheaply designed, 
intended for a less-technical 
and sophisticated consumer 
market. Such items as " on-the· 
air" signs that illuminate from 
rectified rf from your transmit· 
ter, dummy loads that " light 
up," power microphones, cheap 
boom-microphone assemblies, 
and the like, do nothing for your 
signal and are best avoided. 
The same goes for such de· 
vices as modish but inefficient 
motorized CB automobile 

antennas (which will work on 
10 meters, but are not effective 
radiators). The same also goes 
for built-in windshield CB 
antennas, and special couplers 
which allow your regular auto 
or CB antenna to be used inter· 
changeably on fm, a-m, and CB 
- its presence wi ll certainly 
result in signal loss if you " 
pump your ten· or two-meter rf 
through it, despite advertising 
hoopla to the contrary. 

CB stuff is fun to buy and 
adapt for ham use, and you're 
likely to save some cash in the 
process. Nevertheless, it pays 
to select apparently bargain
priced CB components with 
special care; rarely are such 
goodies designed or intended 
for heavy-duty, high-power 
applications. Be judicious, but 
try some "CB stuff"; it could 
be just great for ham-radio use. 

Shopping tips 

For local sources of " con· 
verted" CB components and 
products, try your Radio Shack 
(especially their bargain table), 
Lafayette, Team, and other 
electronics chain stores. Look 
also at your local CB retailer 
and repair shop, where you may 
well find discarded parts and 
components that can be sal· 
vaged for Amateur use. Dis-
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When it comes to 
AMATEUR 
RADIO QSL's •.• 

It's the 
ONLY BOOK! 
US or DX Listings 

~~llbaaks 
NOW READY! 

Here th ey are1 The latest editions. World
famous Radio Amateur Callbooks, the most 
respected and complete listing of radio 
amateurs. Lists calls. license classes, ad
dress information . Loaded with special 
features such as call changes , prefixes of the 
world, standard time charts. world-wide QSL 
bureaus and more. The new 1980 Radio 
Amateur Call books are available now. The 
U.S. Edition features over 400,000 listings, 
over 120,000 changes from last year. The 
Foreign Edition, over 31 5.000 listings , over 
90,000 call changes. Place your order now. 

0 US Callbook 

0 Foreign 
CaUbook 

Each Shipping Tmal 

$16 95 $1.75 $18.70 

$15.95 $1.75 $1 7.70 

Order bolh books al l he sa~ lime for $34.65. includes 
shipping. 

Order from your lavorlle electronics dealer or direct from the 
publisher. All. direct orders add $1.75 for shipping. Illinois 
residents add 5% Sales Tax. 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

~~""" • .,,,
0 only $2. 50 postpaid 

Pegasus on blue field, red lettering. 3" wide x 
3" high. Great on jackets and caps. Sorry, no 
call letters. 

ORDER TODAY! 

RADIO AMATEUR 11 b k ca aa 1Nc. 
Dept. EB 2 
925 Sherwood Drive 
lake Bluff, IL 80044 
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Sometimes the hand-held CB transceiv· 
ers are easiest to convert to 10-meter 
use; simply change the crystals and re
tune them. The larger units, such as this 
f ive-watt hand held from Radio Shack, are 
especially useful. Some have battery
saving low-power switch positions, and 
1, 2, 6, or more channels. The cheap milli
watt-powered " toys" are usually not 
worth bothering with, however. 

count and chain stores are also 
a possible source of supply. 

Shop the mail-order houses. 
The following companies will 
send you catalogues upon 
request: 

Olson Electronics, 260 S. 
Forge St., Akron, Ohio 44327 
McGee Radio and 
Electronics Corp., 1901 
McGee St., Kansas City, 
Missouri 64108 
Etco Electronics, North 
Country Shopping Center, Rt. 
9 North, Plattsburgh, New 
York 12901 
Burstein-Applebee Co., 3199 
Mercier St., Kansas City, 
Missouri 64111 
Lafayette Radio-Electronics, 
111 Jericho Turnpike, 
Syosset, New York 11791 

Local hamfests, swap meets 

and CB " coffeebreaks" also are 
good bets for obtaining new, 
used, and " junk" CB compo
nents and parts wh ich you may 
be able to use. 

Check recent catalogues to 
determine the availability of the 
spec ific examples of bargain· 
priced CB components I have 
mentioned. These were all 
obtained on sale, and sale 
prices vary considerab ly. 

CB GOODIE CHART 
Table 1. Here's a l ist of various CB 
components and parts which you 
may use for Amateur Radio proj
ects. It is by no means complete, 
but it should start you off. If you 're 
on a budget, some of these may be 
for you. 

Transceiver Add·Ons 
SWR bridges and rf power meters 
Dummy loads 
Lowpass TVI fil ters 
Coaxial antenna switches 
Speaker switches 
AC power supplies 
Microphones and accessories 
Receiving preamplifiers 

Mobile Goodies 
Quick-disconnect power plugs 
Polarized de power-plug sets 
Power-wiring harnesses 
Extension speakers 
Pager horns 
Ignition and alternator filters 
Spark-plug shields and suppressors 
Mobi le boom-microphone assemblies 
Underdash slide and hump mounts 
Antenna Components 
Mobile CB antennas of all kinds 
Base-station vertical antennas 
Base-station directional beams 
Antenna tie-down clips 
Mobi le-antenna dust and rain-cover 
caps 

Quick-d isconnec t connectors 
Lightning arrestors 
Replacement whips 
Antenna coup lers and matchers 
Replacement loading coils 
Replacement antenna mounts and 

springs 
Flexible (rubber duck) CB antennas 

Miscellaneous 
Transceiver carrying cases 
Cable assemblies 
Various connectors and adapters 
Spare fuse assortments 
Wire Cable 
Hardware 
49-M Hz gear (for 6-meter use) 

HRH 

More details? Ad Check page 78. 



POST 
BOX 
--, 

Dear Horizons: 
From the always striking cover 

page till the last one, variety is a 
priority, with subjects dealing with 
the past, present, and future. 

Your magazine sure knows 
about the " line of horizon," and 
even above! Carry on the good 
work. 

Victor Livernois, VE2NK 
Quebec City, Canada 

Dear Horizons: 
How about some information on 

how to use the International 
Crystal kits. 

I subscribe to QST, and 73, but 
Ham Radio Horizons is the one for 
me. Keep your magazine educa
tional as it is , don't let it become 
an electronics engineering maga
zine. I am only an Amateur. 

Ramon Amoros, KA4HBI 
Miramar, Florida 

Dear Horizons: 
The remotely controlled antenna 

switch (by Dave Malley, June, 
1979, Horizons) was just what I 
needed, as I was about to put up 
monoband antennas for 10-, 15-, 
and 20. 

I ran into one major problem. 
The 2.5 µH (2.5-mH?) rf chokes in 
my junkbox had far too much 
resistance and c reated enough 
voltage drop so the switch 
wouldn 't operate properly. The 
problem was solved with the help 
of W1 VD, who suggested that I 
wind a couple of toroids. The final 
product used about 30 turns of No. 
24 (0.5-mm) wire on an FT-50-72 
core. 

Everything is on the tower now, 
and, with 120 feet of coax, it's 
working fine. 

Tom Frenaye, K1 Kl 
Unionville, Connecticut 

Dear Horizons: 
After being inactive for many 

years, my first issue of HRH 
helped to get my interests back 
into ham radio. I enjoyed many of 
your f ine articles that helped to 
" fi ll me in" with what was 
happening in ham radio today. 

My only complaint is that you're 
going a bit too heavy on " The 
good old days," and fiction 
articles. How about more technical 
artic les (with basic explanations) 
like your October, 1979, " Long 
Wire Antenna. " These are excel· 
lent instru ct ional articles. 

Joe Szczech, K1 IKE 
East Haddam, Connecticut 

Dear Horizons: 
The article by Jon Lindsay, 

W601G, and his buddies in the 
October issue of Ham Radio Hori· 
zons, " DXpedition on Navassa 
Island," was great. The U.S. Navy 
sent operator MacQuiggan and me, 
in 1917, to report on ship move
ments in World War I. We used a 
spark set and reported in coded 
messages to Guantanamo Bay, 
Cuba. During our three-month stay 
on the island, we were quartered in 
one of the three houses at the 
landing dock. We c limbed the up
grade pass to the lighthouse to 
visit the keeper and his family. 
They lived in a build ing near the 
lighthouse, now in ruins. The 
frequent rains kept their c istern 
full of water; the c istern was a 
large tank built in the cel lar. 

The kerosene lamps in the light
house were turned by weights 
which were cran ked up daily, li ke a 
cuckoo clock. We would climb the 
c ircular stairway to the top where 
we could see the whole island as 
well as the herds of goats. 

The rai ls that were used by the 
guano factory were still there, also 
several tram cars. The guano was 
nothing more than the droppings 
of the thousands of frigate birds. 
You could hear the tree l imbs 
breaking from the weight of 
roosting birds. The artic le 
reminded me of the t ime when I 
was twenty years o ld as a radio 
operator on Navassa Island. 

John F. Coleman 
Ft. Lauderdale, Florida 

.Dear Horizons: 
I wo.uld like to congratulate you 

on HRH. It's a great magazine for 
old timer and Novice alike! 

I thought that you might be 
interested in us ing the enclosed 
photo of my newly licensed 
eleven-year-old son Ken, KA5EFE. 
I'm sure that Ken is far from the 
youngest, but other youngsters 
may be encouraged by one more 
young ham. Ken received his 
novice t icket in March, and he is 
now working on increasing his 
code speed and earning his WAS 
certificate. 

Thanks again for a fine Amateur 
publication ! 

El 

Bob Jones, W5TU 
Garland, Texas 

Dear Horizons: 
I've had my General c lass 

license for th ree or four months 
now, and have come across a 
wierd noise on 15 meters. It seems 
to stick mainly in the ·phone 
bands, and is quite an irritating 
noise. It sounds l ike a helicopter, 
or a piece of wood being slapped 
on the ground. 

I'd like to know what it is. 
Mark Elledge, KA6ALK 

Los Gatos, California 

That 's the notorious " Russian 
woodpecker" noise which every
one has been complaining about. 
Guesses about its purpose range 
fro m "over-the-horizon" radar to 
ionospheric heating and weather 
control. The Russians are not 
talking about it. Editor 

\11 \It ~I llf \ ir 
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BENCHMARKS 
Yagi Antenna For 
UHF - Simplified 
Construction 

Homebrewing antennas has 
never been one of my strong 
points. Most of my beams had 
more of an omnidirectional char
acteristic than a main lobe. The 
problem was making all the ele
ments point in the same direc
tion. If your main construction 
tools are the same as mine - a 
blow torch and a sledge hammer 
- then the techniques I man
aged to acquire may be helpful 
in making your next beam look 
more like an antenna than a 
corkscrew. 

Drilling holes is probably the 
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most critical part of construc
tion. I used a drill stand to hold 
the drill in place. I made a guide 
from a piece of V-channel alumi
num bolted to a piece of wood 
(see Fig. 1). The V block keeps 
the tubing from wandering dur
ing drilling. Be sure the drill is 
centered in both directions in 
the stand. Use a scrap piece of 
tubing to drill a test hole, then 
insert an antenna element to 

check for alignment. It took me 
three tr ies to get the drill 
oriented just right. 

The next problem was how to 
hold the elements in the boom 
without using a lot of clamps or 
brackets. After many tries, I 
used speed nuts. They worked 
well and held the elements firm
ly in place. I pressed a speed nut 
onto _each element end (Fig. 2). 
Caution: When pushing the 
speed nuts up to the boom be . ' certain that the element is cen-
tered (Fig. 3), because backing 
up the speed nuts is nearly 
impossible. Speed nuts are 
available in many sizes at most 
hardware stores. I applied a 
liberal coat of silicone rubber to 
protect the speed nuts from rust 
(Fig. 4). 

After the first element is 
mounted, it's used to align the 
other holes as you look down 
the boom. The drill bit acts as a 
gunsight for alignment (Fig. 5). If 



,.... ..-Jr 

minor misalignment exists, cor
rection can be made by forming 
the elements. 

The antenna shown in Fig. 6 
was my first attempt to build a 
432-MHz Yagi using the method 
described. The cost was just 
over $5.00, using an aluminum 
boom and welding rods for ele-

Metal Cleaning With 
Dip-Type Cleaners 

Those who have occasion to 
clean brass, copper, silver, or 
gold may take advantage of 
some of the chemical cleaners 
that quickly strip surface oxida
tion. Numerous brand names are 
available. One is " e-z-est Jewel
uster for Coins," formula H-907, 
from Products Research Com
pany, Box 11115, Oakland, Cali
fornia 94611. Chemical dip 
cleaners can be obtained at coin 
dealers, silverware departments 
of larger department stores, and 
at some supermarkets. I pur
chased 142 grams (5 oz.) of the 
above product at a coin shop for 
about $2. 

Either dipping the object into 
the liquid, or brushing it on in 
the case of larger surfaces, 
quickly strips surface oxides 
leaving the metal bright and 
shiny. It can then be soldered 
easily, or sprayed with protec
tive acrylic varnish to prevent 
tarnishing. Take care in cleaning 
plated objects, however. Leav
ing the chemical on the metal 
too long wi.11 result in some sur
face metal loss. If in doubt, test 
a small area first. After cleaning, 
rinse the object thoroughly in 
running water to stop the chemi
cal etching action. 

ments. I've also built some 2-
meter Yagis. Tests have shown 
that these homebrew antennas 
are within 1/2 dB of their com
mercial counterparts. Pattern 
checks have shown a clean main 
lobe. 

Thomas Varmecky, WA3CPH 

Chemical composition may 
vary. However the active ingredi
ent in the product mentioned is 
thiourea, CS(NH2h, a chemical 
bleaching agent used in photog
raphy. Where large applications 
would make cost an important 
factor, it may be worthwhile to 
purchase thiourea from a chemi
cal supply house. Above all, fol
low the manufacturer's instruc
tions carefully. 

Robert Wheaton, W5XW 

Tailoring Audio 
Response 

This is an old idea with merit, 
but I've not seen it in print for 
some time. Listening to the re
ceiver hiss during long periods 
of reception can be tiring. The 
audio response of a low-impe
dance speaker or phones may be 
tailored by adding an electrolyt
ic capacitor of about 50 µF 
across the receiver speaker ter
minals or audio output jack. This 
will limit the audio high-frequen
cy response and thus the hiss, 
making both CW and SSB recep
tion more pleasant. Some over
all attenuation wi II occur, but it 
is relatively minor and can be 
compensated for by increasing 
the audio gain. 

Paul K. Pagel, N1 FB 

Shirt-pocket 
Code-practice 
Oscillator 

How many of you out there 
have been bitten by the ham 
radio bug? If you have, one of 
the first things you quickly learn 
is that you must master the 
Morse code to obtain any type of 
Amateur Radio license. 

Here is a cheap and easy tran
sistor-radio modification that 
will get you started on the road 
to becoming an Amateur Radio 
operator. You will need one inex
pensive transistor radio; two 12-
inch pieces of hook-up wi re; and 
a telegraph key. 

To modify the set: 

Step 1. Remove the back cover 
of the radio and locate the 
speaker-terminal wires. 

Step 2. Locate the volume con
trol and note the three solder 
lugs coming from the control to 
the printed circuit board. Some 
radios may require the removal 
of the ci rcu it board from the 
case in order to expose the vol
ume control. 

Step 3. Turn the radio on at half 
volume, and tune it away from 
any stat ion. 

Step 4. Prepare the two 12-inch 
pieces of hook-up wire by re
moving 1/8-inch insulation from 
both ends of the wires. 

FOIL SIDE OF 
CIRCUIT BOARD 

SPfIAKf:R 

TERMINALS 

'-+--+-- CONTROL 
SOLOoR LUGS 

9V 

BATT, 

Fig. 1. After you have located the 
speaker terminals and the solder lugs, or 
connections on the volume control , use 
a jumper wire to f ind out which combina
tion will cause an audible squeal or howl. 
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FOIL 510£ or 
CIRCUIT BOARD 

JUl<'P£ R WIRES ~ 

9 V 

BATT. 

TE L EGRAPH KCY 

Fig. 2. Solder the ends of the jumper wires to the points that cause a squeal, as found 
in Fig. 1, and connect the other ends to your telegraph key. You're ready to prac tice 
sending Morse code. When the key is open, or di sconnected, you can still tune in your 
favorite station just as before. 

Tri-Ex's 
"L 'ii Giant" , 

MODEL NO. ED40 

A Tower For 
All Reas ns. 

Like a 1egend<11Y character of yesteryear. the new TRl·EX TIL 
GIANT"" is destined to become a modern·d<IY Superstar 
among crank·uP towers that IS 1rs strong. durable. yet l1ghtwe19ht 

Four 12 foot ( 3 6m) sections. each with a SOiid 2~ foot ( 76m) 
telescoping overlap for added strength Cranks up securely and 
eH0r11essly to heights o f up to 40 feet (12ml 

Now available from your TRI-EX dealer. the T IL GIANT'" is truly 
versatile Use 1t for 2·wi!y radio. Ham radio. CB. N. FM. etc 

Here are some of the reasons why T IL GIANT" is headed for stardom 
• Compact - Only 13 · ( 4m) w hen nested 
• Made of TRIEXIUM •• - TRI -EX Tower's exclus"'.e space-age metal alloy 

1rs non-corroding and maintenance- free ( never needs pa1nt1ng) 
• L19htwe1ght - Only 77 lbs (35kg) including w inch 
• Strong - Holds 6 sq ft ( 56m') antenna load 1n SO mph 

(80kph) wind Carries 50 lbs ( 23kg) dead load 
• Square Tub<ng Des1gn- M1nim1zes tower twisting. stabilizes 

antenna d1rect1on 
• Easily Ereaed - usually can be put up by one person 1n ,_,. hO.Jr or less 
• Hinged Base - Allows easy push up to vertical position. 
• Safecy Winch - Will not free spin When retracims. tower must 

be cranked down 
• Stainless Steel Ho1s11ng Cable 
• Will conform to Electrornc Industries Assoc1a1100 Standards 
• Price Is Complete Includes Guying Kit 

See yOtlf oelller OI' cal 
U~I f..X frY ~"'f' ot flf'<Yf'\t 

dfdl l' I 'l<J9 6'J~ (,14(() 
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Step 5. Take one of the prepared 
wires and touch one end of it to 
one of the speaker terminals and 
touch the other end to one of the 
volume control lugs. (See Fig. 1.) 

Step 6. You should hear an audio 
tone, ranging from a low buzz to 
a high-pitched squeal. If not, 
touch another one of the lugs 
from the control with the jumper 
wire used in step 5, and repeat 
step 5 again. 

Final Product and Assembly: 
Once you have determined the 
points of best operat ion by 
using the jumper wire, solder 
one of the 12-inch hook-up wires 
to the volume control and the 
other 12·inch wire to the speaker 
terminal. Bring these two wires 
out of the radio case and con
nect them to your telegraph key. 
(See Fig. 2.) 

You will be pleased to find 
that both the pitch and volume 
can be changed by turning the 
volume control up and down. 
You will also notice that you can 
sti 11 enjoy your favorite radio sta· 
tion when you finish with your 
code practice, as this modifica
tion does not impair normal op· 
eration of the radio. 

How it works: The theory of op
eration is based on audio feed
back, which is accomplished in 
this case by injecting part of the 
audio output (from the speaker) 
into the audio input, thus caus
ing an audio oscillation. This 
works in the same way as the 
audio feedback that many of you 
have witnessed when someone 
using a public address micro
phone steps too close to the 
loudspeaker, with the results 
being a loud squeal. 

I know you will be proud of 
your first Amateur Radio project, 
and I hope that it will give you 
confidence to dive head first 
into the scientific hobby of Ama
teur Radio. 

Harry W. Pardue, AA4AG/5 

I would like to see . .. the FCC 
enforce the rules I worked so 
hard to learn ! 

John Ash, WD6BNH 



PRODUCT 
SHOWCASE 

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

Kantronics General 
Combo 

Kantronics' General Combo is 
a complete, carefully organized 
program for the Amateur who 
wants to upgrade. 

The General-Class Amateur· 
License Study Guide, SAMS No. 
21617, by W0XI, explains radio 
circuits in an easy to understand 
style. The primary purpose of 
the text is to assist the Amateur 
in obtaining the General-class 
license. 

A second purpose of the text 
is to provide not only memoriz· 
able information for the exam, 
but also usable knowledge on 
electronics and practical radio 
circuits. The author's point of 
view is that an understanding of 
the material can then lead to a 
later, more-detailed study of 
electronics, and to a greater en
joyment of our hobby. 

Each chapter begins with in
troductory material and builds 
on this material to form more 
general concepts. The text ex
plains the test, Amateur regula· 

More details? Ad Check page 78. 

tions, radio-wave propagation, 
practical radio circuits, modula
tion characteristics, and trans
mission lines. Throughout each 
chapter, sample exam questions 
test your understanding of the 
material , and prepare you for the 
FCC exam. 

The General Cassette Tapes 
discuss rules, regulations, and 
radio theory in an interview for
mat. The QSO Tape simulates 
exam-like "on-the-air" code 
transmissions. It progresses 
from 7V2 to 15 WPM. A text key 
and practice exams are in· 
eluded, which test your profi· 
ciency in copying the contact of 
the message, and prepare you 
for the new FCC code-test 
format. 

Suggested Combo price is 
$19.95, from Kantronics Inc., 
1202 E. 23rd Street, Lawrence, 
Kansas 66004; (913) 842-7745. 

Portable Emergency 
Antenna 

Larsen Electronics, Inc., has a 
portaole emergency antenna 
that requires no ground plane 
and is compact enough to fit 
into your pocket. The PHW-150 
loaded half-wave antenna covers 
the 144-174 MHz band. It fea
tures a stainless-steel flexible 
radiator that allows the PHW-150 
to be rolled up into a convenient 
portable size. 

To operate the PHW simply 
connect it to a portable radio 
with any length of coaxial cable, 
attach a length of fishing line to 
the antenna eyelet and a weight 
to the other end of the line, then 

heave the weight over a tree limb 
and hoist the PHW-150 into the 
air with the fishing line. 

Having Larsen's PHW-150 is 
like having a base antenna and 
tower in one compact portable 
unit. The PHW-150 can provide 
as much as 20 dB gain when 
compared to a portable radio's 
normal antenna. 

The PHW-150 comes without 
fish I ine, weight and coaxial 
cable. For more information 
write John Beaman, Larsen Elec
tronics, Inc., P.O. Box 1686, Van
couver, Washington 98663. 

Avanti High· 
Performance Glass· 
Mounted Antenna 

One of the most successful 
pioneers in antenna design and 
engineering - Avanti Research 
and Development, Inc., of Addi
son, Illinois - has just intro
duced a new 3-dB gain, high
performance mobile antenna 
that's specially designed for 
Amateur Radio operators. 

It's called the AH 151 .3G, a 2-
meter antenna (tunable to 174 
MHz), that features a sleek, 
low-contour design and pro
vides improved vhf signals. 
Also has a half-wavelength de
sign that 's guaranteed to de
liver superior performance over 
a deck-mounted 518-wavelength 
antenna. It transmits a more 
uniform pattern than a typical 
"ground plane" antenna. 

A unique on-glass mounting 
design eliminates the need for 
external electrical connections 
- thus preventing coax cable 
deterioration caused by corro
sion and water seepage. 

The patented "High-Q" impe
dance coupling unit, with built
i n Ritter noise reduction 
system, mounts inside the vehi
cle to ensure maximum per
formance throughout the 2-
meter band. There are no holes 
to drill , no car-body patching at 
resale time. 

A new aerospace adhesive 
discovery securely locks anten
na mount to glass with the 
strength of a 1/4-inch bolt, yet 
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it can be removed instantly for 
storage, car wash, or theft pro
tection. The mount is guaran
teed to hold securely under 
even abnormal weather cond i
t ions and excessive vibrations. 
Durability is also ensured by 
triple-chrome-plated contour 
mount and 180 degree tilt
angle-adjustable whip holder. 
The whip itself is made of 17-7 
pH stainless steel. 

In addition to the AH 151.3G, 
Avanti makes on-glass anten
nas for Amateur Radio opera
tors in the 220-225 MHz and 
440-450 MHz bands, and trunk
mounted mobile antennas for 
comparative frequencies at 
144-148 MHz and 440-450 MHz. 
Avanti also offers, especially 
for Amateurs, a 10-meter dual· 
polarity beam (AH028.98) , 
which is the original polarity-di· 
versity loop antenna. 

For more information, con
tact Avanti Research and De· 
velopment , Inc ., 340 Stewart 
Avenue, Addison, Illinois 60101. 

New MFJ Catalog 

/ 
/ 

The new MFJ Amateur Radio 
Catalog for 1980 is available free 
from MFJ Enterprises, Inc., the 
nation's leading manufacturer of 
Amateur Radio accessories. 

The products included are an
tenna tuners (from 200 watts to 3 
kW); SSB and cw filters (from 
$29.95 to $79.95); memory key
ers (3 models, $79.95 to $139.95); 
electronic keyers (from $39.95 to 
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$69.95); speech processors, rt 
noise bridge, frequency stan
dard, code practice oscillator, 
and QRP transmitter. 

Th is new catalog has 12 
pages of photographs, descrip
tions, specifications, and prices 
of Amateur Radio accessories 
manufactured by MFJ Enter
prises, Inc. 

The catalog is free, and avail
able by writing to MFJ Enter
prises, Inc., P.O. Box 494, Mis
sissippi State, Mississippi 
39762. 

Computer Logging 
Package 

Snow Micro Systems, Inc., an
nounces a logging package for 
Radio Amateurs. This package, 
written in Northstar BASIC, al
lows Amateurs to keep their log 
records on floppy discs. 

The log data-file can be exam
ined, edited, and printouts and 
summaries obtained of sections 
of the log. The entries can be 
listed by prefix such as G, G3, 
G3~G3ZC,orG3ZCZ.QSLca~ 
information can be automatical
ly printed out by the computer. 

Different logs can be edited, 
merged, deleted, renamed, 
searched, and summaries listed 
on any of the seven output de
vices supported by the North
star system. 

The package contains one 
disc, which includes sample 
logs and full instructions, and is 
available for $15.00, postage 
paid. 

For further information, write 
to Snow Micro Systems, Inc., 
P.O . Box 1704, Silver Spring , 
Maryland; or telephone (301) 
622-1931 . 

Radio Shack General· 
Coverage Receiver 

Now available from Radio 
Shack is a new general-coverage 
communications receiver that 
puts the world at your fingertips 
by letting you listen to short
wave radio broadcasts, as well 
as Amateur Radio operators, CB-

ers, aircraft weather stations, 
maritime broadcasts, and more. 

Shortwave listening opens up 
a new world of entertainment for 
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you, and it can be educational as 
well as entertaining. News pro
grams from other countries pro
vide the listener with different 
perspectives on world events, 
and it is possible to learn about 
the customs, culture, music, 
and languages of other nations 
through short-wave listening. 

The Realistic DX-300 general
coverage communications re
ceiver features LED (light emit
ting diode) digital frequency dis
play that makes it easy to tune 
to a specific frequency, or return 
to it whenever you wish. 

Quartz-synthesized ci re u itry 
provides extremely stable, vi r
tual ly drift-free reception as well 
as highly accurate tuning. A six· 
band preselector with built-in 
six-element ceramic filter and a 
three-position audio-bandwidth 
control sharpens selectivity and 
reduces signal interference. 

The receiver tunes from 10 
kHz to 30 MHz, and can receive 
a-m, upper and lower sideband, 
and CW (code). It operates from 
120 Vac, 12 Vdc, or from eight 
self-contained "C" cells. A dial 
light/battery switch reduces bat
tery drain during portable opera
tion, and also indicates battery 
condition on the Signal
Strength/Battery meter. 

Other features include a 
three-step rf attenuator to pre
vent overloading, rf gain control, 
built-in speaker, headphone 
jack, and a key jack for the built
in code practice oscillator. The 
heavy-duty cabinet has a re
cessed carrying handle. 

The Realistic DX-300 general 
coverage communications re
ceiver is priced at $379.95. It's 
available from participating 
Radio Shack stores and dealers 
nationwide. 

More details? Ad Check page 78 . 



Memory Keyer 
Announcing Con-puter 1, the 

totally new type of memory key
er for Amateur Radio CW con
tests or casual operation. Con
puter 1 permits the operator to 
store contest exchange mes
sages which contain serial num
bers. Such exchanges are re
quired in the Sweepstakes , 
WAE, VK/ZL, and many other CW 
contests. 

After initial storing of desired 
contest messages by the opera
tor Con-puter 1 automatically in
se~ts the correct serial number. 
This number is also displayed. 
Each time the message is initi
ated, the serial number automat
ically increases by one, and the 
complete message, with num
ber, is sent without further atten
tion from the operator. Numbers 
up to 9999 can be accommo
dated. 

Con-puter 1 also contains a 
leading-zero option which, when 
activated, automatically places 
zeros in front of numbers less 
than 100. The memory and ad
dress locations are digitally dis
played for loading convenience. 
Con-puter 1 's front panel ~as 
been kept simple for operating 
ease. It operates like a regular 
memory keyer when the serial 
number feature is not needed. 
Approximately t wo hundred 
characters may be stored in the 
tour primary and four secondary 
message locations. The keyer 
has built-in sidetone and speak
er. Either a regular or iambic key 
paddle may be used. Contin
uously adjustable keying sp~ed 
is 5-60 WPM . Power require
ments are 120-volt ac, 60 Hz, or 
12-volt de. Memory contents 
may be protected against power 
loss by connecting an external 
battery to terminals provided for 
that purpose on the rear panel. 

The heavy duty aluminum cab
inet measures 30 x 9 x 25 cm 
(12 x 3V2 x 10 inches). Price is 
$379 fully assembled, shipped 
prepaid and guaranteed. The op
erator' s manual may be pur
chased separately. For more in
formation contact Con-puter 1, 
3006 Lockheed, Midland, Texas 
79701 . 

More details? Ad Check page 78. 

RF Preselector/ 
Preamplifier 

If you are missing out on 
those weak DX signals because 
your receiver needs more sensi
tivity, here's a low-cost w~y to 
pep it up: Add the new Mizuho 
SX-59 Preselector/Preamp from 
Gil fer. 

The SX-59 adds 20 dB of gain 
(3 or 4 S-units) with low noise. 
Tunable in three switched bands 
from 3 to 30 MHz, the unit is 
completely automatic in anten
na switching - turn it on and it 
connects itself to the antenna, 
turn it off and the antenna is 
reconnected to t he receiver; no 
manual bypass is needed. 

Beautifu lly styled in a sol idly 
made, beige-colored cabinet, 
the SX-59 has a built-in, switch
able 20-dB rt attenuator to cope 
with' excessively strong signals, 
plus a range switch, rt-gain con
trol, tuning dial , LED "on" indica
tor, coaxial input and output 
antenna connectors, remote
control terminals, and built-in 
power supply for 117Vac. 

It's easy to use; just select the 
band and tweak the tuning dial 
tor maximum signal. You'll be 
surprised at what you have been 
missing. And, if you have an old 
single-conversion receiver, the 
SX-59 will also reduce those 
images by 4 or 5 S-units. 

Best of all , it's priced under 
$100. 

For complete information , 
write Gilfer, Box 239, Park Ridge, 
New Jersey 07656. 

Hy-Gain Hy-Bander 
Antennas 

Hy-Gain is offering two new 2-
meter mo bi le antennas: the 

Model 286, a trunk-l ip mount, 
and the Model 287, which is on a 
magnetic mount. Both models 
have a ratchet-foldover feature 
that will adjust to a 180-degree 
arc. The ratchet will ' hold its 
whip position even at 150 mph. 
Hy-Gain 's use of a printed-ci r
cuit loading coil ensures excel
lent tuning accuracy for low 
VSWR. The PC board technology 
provides up to 50 per cent more 
surface area for improved con
ductivity and heat dissipation. 
Standard featu res of both anten
nas inc lude broad bandwidth , 
less than 2:1 VSWR from 140-152 
MHz; less than 1.4:1 VSWR 
144-148 MHz; power rated to 150 
watts ; 5/8-wave, 3 dB gain; 
ground for static protect ion; a~d 
120-mph rating on the magnetic 
mount. 

Along w i th the qua I ity o f 
t hese antennas, the ir pricing 
makes them the most competi
tive 2-meter mobi le units on the 
market. The Model 286 trunk-lip 
mount retails for $15.95. The 
Model 287 magnetic mount re
tails for $19.95. Truly a quality 
antenna for the price. Write Hy
Gain Electronics, 8601 North
east Highway, Lincoln, Nebras
ka 68505; or see your local 
dealer. 

Hustler Ten-Meter Yagi 
A new beam, designated 10-

M B-4, is the result of extensive 
antenna design refinements by 
Hustler. The beam is a four-ele
ment Yagi opt imized for best di
rectivity, excellent front-to-back 
ratio, maximum gain through se
lect ive element spacing, and 
precisely resonated element 
lengths. The 10-MB-4 has a 
gamma-match feed system and 
is adjustable for a 1.2:1 , or bet
ter, SWR. 

The Hustler 10-MB-4 is de
s igned to w ithstand severe 
weather, yet it's light enough to 
be turned by a TV antenna rota
tor. The entire antenna is built 
from high-strength aluminum 
tubing and can be easily ground
ed for lightning protection. 

The new Hustler 10-MB-4 10-
meter beam has a suggested list 
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price of $109.95 and is available 
now. For further information on 
this or other Hust ler Amateur an
tennas, write Hustler Inc., 3275 
North B Avenue , Kissimmee, 
Florida 327 41 . 

2-Meter Amplifier Kit 
SST Electronics has added a 

2-meter amplifier kit to their line 

of Amateur Radio equipment. 
The SST A-1 amplifier kit pro
vides 15 watts of output with 1 
watt in. 

The SST A-1 includes every
thing necessary for a complete 
amplifier. A drilled G-1 0 epoxy 
solder-plated PC board, 51 x 76 
mm (2 x 3 inches), makes 
assembly easy (approximately 
one-half hour) with the com-

ceneral Class 
License Package 

Selected with an eye towards quality and clarity, 
anyone looking to upgrade should get our new 
General Class License Package. The heart of this 
complete study course is Ameco 's Amateur Radio 
Theory Course. It covers step-by-step the theory 
needed to pass probably the most important of all 
Amateur exams. For checking purposes you get the 
ARRL's brand new General Q & A. And to make 
sure you understand fully al l the test material prior 
to sitting for the exam, Phil Anderson's new 
General Class Amateur License Study Guide is also 
included. Then to supplement your on-the-air code 
practice, we 've inc luded a diversified selection of 
cassette tapes from our very popular Integrated 
Code Training System. When purchased individually 
this is a $29.80 package. Order this super t raining 
course NOW and SAVE $5.85 ! Only from Ham 
Radio 's Bookstore. 

O HR-GTP2 

Ameco Amateur Radio Theory Course 
ARAL General Q & A 
Anderson· s General Class Amateur 

License Guide 
HR·STC-1 Straight Code Tape 
HR·HLC3 Hi/ Low Code Tape 
HR-QS01 QSO Code Tape 
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$23.95 

$ 5.95 
2.50 

6.50 
4.95 
4.95 
4.95 

$29.80 
Value 

Order Today 

HAM RADIO'S 
BOOKSTORE 

Greenville, NH 03048 

or Call Toll Free 
1 (800) 258-5353 

prehensive instructions. A large 
heat sink keeps the TRW power 
transistor coo l. For ease of 
assembly, the coil s used in the 
SST A-1 are prewound. 

The SST A-1 i s short- and 
open-circuit protected - not 
damaged by high SWR. Top 
quality components are used 
throughout. It is compatible with 
all 1·3 watt 2-meter transceivers. 
The SST A-1 sells for $29.95 in 
kit form ($49.95 wired and test· 
ed). Instructions are included for 
a carrier operated relay. 

All SST products carry a 1-
year unconditional guarantee 
and may be returned within ten 
days for a full refund if you're 
not satisfied for any reason. To 
order, call (213) 376-5887 or mail 
to SST Electronics, P .0 . Box 1, 
Lawndale, California 90260. 

Wilson WV·1 Vertical 
Trap Antenna 

No bandswitching is neces
sary with the new WV-1 Antenna. 
It's an excellent, low-cost, 10-40 
meter vertical that offers an 
electrical quarter wavelength 
and a low angle of radiation . 
Advance design assures a low 
swr on each band. Large diam
eter, high-0 traps will maintain 
resonance with varying tempera
tures and humidity. A hot
dipped, galvanized, base-mount 
bracket and a full radial kit is 
supplied with each WV-1. 

For more information , see 
your favorite dealer, or contact 
Wilson Systems, Incorporated, 
Consumer Products Division , 
4286 So . Polaris, Las Vegas, 
Nevada 89103. 

Carrier-Operated Relay 
and Identifier 

Maggiore Electronic Labora
tory offers a fully adjustable GOA 
and Identifier board designed to 
mate easily with any repeater 
system. High-quality compo· 
nents are used throughout, and 
the mechanical design makes 
adjustment and programming 
easily done in the field. 

More detai Is? Ad Check page 78. 



Known as the Hi Pro COR
ldentifier, the board features the 
usual high and low inputs to the 
COR as well as another input 
that can be connected directly 
to the squelch noise amplifier. 
The board includes LED outputs 
to monitor the COR timer and ID. 
The ID LED blinks in unison with 
the code program. Plugs on the 
board allow for easy installation 
and removal. 

Unique to the Hi Pro board are 
provisions for installing a switch 
to control COR timer reset on 
either input or output, or to dis
able the timer so that the repeat
er can operate without timing 
out. This action is accomplished 
with one center-off spdt switch. 
Another feature provides for a 
switch that will allow either all 
or partial scanning of the diode 
matrix. 

CMOS logic is used, which 
can be operated from 8 to 16 Vdc 
with very low current drain -
something to think about when 
operating on emergency power. 

Potentiometers are used liber
ally for ease of adjustment - no 
need to juggle components to 
get the right setting. Wide spac
ing of diodes on the matrix 
makes it easy to program and re
program in the field, with less 
chance of solder bridges and 
short circuits. 

All this, plus the normal con
trol functions associated with a 
COR and identifier, come com
pletely assembled at the intro
ductory price of only $79.95. For 
more information contact Mag
giore Electronic Laboratory, 845 
Westtown Road, West Chester, 
Pennsylvania 19380. 

New Larsen Amateur 
Antenna Catalog 

Larsen Electronics, Inc., one 
of the nation's leading mobile
antenna manufacturers, has just 
published a new catalog for its 
complete line of Ku I rod (R) Ama
teur antennas. 

In addition to mobile anten
nas, this 12-page brochure also 
includes base station antennas, 

More details? Ad Check page 78. 

Yagis, and antennas for hand
hel d and portable two-way 
radios. Available models cover 
the complete range of Amateur 
frequencies in the low, vhf, and 
uhf bands. 

The catalog is conveniently 
arranged with antennas and cor
responding mounts on the same 
page, so it's easy to order the 
right combination. There is also 
a complete price list for all 
equipment. 

Copies of the Larsen Amateur 
Antenna Catalog are available at 
no charge from any Larsen deal
er. They may also be obtained by 
writing to Larsen Electronics, at
tention John Beaman, P.O. Box 
1686, Vancouver, Washington 
98663. 

NewRCAMRO 
Semiconductor 
Replacement Guide 

A new booklet listing most of 
the Semiconductor devices 
available for MAO (maintenance 
and repair operations) of indus
trial and electronic equipment 
has been announced by RCA's 
Distributor and Special Products 
Division, Deptford, New Jersey. 

The identical replacement 
transistors, and other solid-state 
devices listed in the booklet are 

available from distributors of 
RCA SK series. The MAO Indus
trial/Commercial Replacement 
Semiconductor Catalog/Data 
Booklet (1 K5817) is available 
from RCA SK-Series distribu
tors, or orders can be sent to SK 
Series Merchandising, RCA Dis
tributor and Special Products, 
P.O. Box 100, Deptford, New Jer
sey 08096, with check or money 
order for $1.00 per copy. 

Curtis Keyer Uses 
Optoisolators 

An advanced-design electron
ic keyer, with opto-isolators for 
isolation, has been introduced 
by Curtis Electro Devices, Inc. 
Based on the popular 8044 sin
gle chip circuit, the EK-480M 
also features a direct meter indi
cation of code speed in WPM. 

The unit contains all the fea
tures expected on a top-of-the-
1 i ne keyer, including dot and 
dash memories, iambic or stan
dard mode operation, internal 
117 Vac or battery supply, inter
nal sidetone and speaker, front
panel volume, pitch, weight, and 
speed controls, plus an acces
sory socket for a soon-to-be 
announced message memory. 
INSTRUCTO-KEYER and key
board-keyer add-on units. The 
EK-480M will key + or - 300 
Vdc at up to 200 mA. 

Supplied complete with all 
cables and plugs, the EK-480M 
is priced at $149.95. The EK-480 
(without speedmeter) is priced 
at $134.95. Both units are avail
ab I e now , either direct or 
through selected dealers. 

For additional information , 
contact Curtis Electro Devices, 
Inc., Box 4090, Mountain View, 
California 94040. 
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Lafayette 6-Band 
Communications 
Receiver 

Lafayette Radio Electronics 
Corporation has introduced the 
BCR-101 - a new 6-band com
munications receiver with a 
wide range of features. The unit, 
which retails for $249.99, re
ceives international and local 
shortwave, marine, amateur, CB, 
and a-m broadcasts. 

Features of the BCR-101 in
clude drum-type tuning d_ial with 
separate calibrated band-spread 
tuning on three bands; 50/500 
kHz marker tone (crystal calibra
tor circuit); variable band width; 

COE antenna rotors 
Two new high-performance 

antenna rotor systems, the Ham 
IV™ and the CD-45, have been in· 
troduced by Cornell-Dubilier 
Electric Corporation of Newark, 
New Jersey. 

The new Ham IV is designed 
for large communication anten
na arrays of up to 15.0 square 
feet wind load area, tower 
mounted. Highlights of the Ham 
IV include power braking, ma
chined steel drive gears, dual 
transformer circuitry, and other 
design features to make it 
the choice of serious communi
cators. 
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adjustable noise blanker; built-in 
front-mounted speaker; tracking 
control , and dual conversion for 
maxi mum sensitivity across 
each band. 

The BCR-101 is ideal for 
power and sai lboat operators, 
amateur, shortwave, and CB 
radio enthusiasts, and in
dividuals interested in overseas 
broadcasts. The receiver is 
available through any of the 
more than 400 Lafayette stores 
and dealers in the U.S. or by mai I 
order. For complete information 
on the BCR-101 , see your near· 
est Lafayette dealer, or write 
Lafayette Radio Electronics Cor
poration, 111 Jericho Turnpike, 
Syosset, New York 11791. 

The new CD-45 accommo
dates antenna arrays of up to 8.5 
square feet wind load area, 
tower mounted, and features a 
professionally styled control 
unit , illuminated metered read
out, all-steel drive components 
and automatic disc braking. 

Both the Ham IV and the CD-
45 operate at safe, low-vo ltage 
control levels, with reliable 
snap-action rotational controls 
for accurate, trouble-free opera
tion. For more information, write 
Leonard Sabal, Cornell-Dubilier 
Electric Corporation, subsidiary 
of Federal Pacific Electric Com
pany, 150 Avenue L, Newark, 
New Jersey 07101 . 

Solar Energy Systems 
by Sem Con, Inc. 

Sem Con , Inc ., of Palos 
Verdes, California, has a series 
of solar-powered "C harge 
Boxes" and panels that provide 
power for portable, battery-oper
ated Amateur and hobby equip· 
ment. The units need only to be 
connected to the equipment or 
battery and placed in the sun to 
begin providing "free" energy. 

The " Charge Box" is a pack
age of eighteen solar cells wired 
in series to provide either 9 or 6 
volts at 125 mA. There is space 
inside the box for rechargable 
batteries, and leads to connect 
to external equipment. A switch 
selects either 6 or 9 volts, and a 
built-in meter shows the charg
ing level. 

Also avai lable is a 9-volt 
panel , with or without a stand, 
that provides 9 volts of charging 
current at 125 mA. A cord is pro
vided for connection to radios or 
other equipment needing 9-volt 
power. 

A similar panel, but without a 
stand, provides 6 volts at 125 
mA, and has a connecting cord 
for radios or tape players that re
quire operating voltage in this 
range. 

Price for the Charge Box is 
$79.95; for the 9-volt panel , 
$59.95; and for the 6-volt panel, 
$49.95. 

Sem Con, Inc., also offers an 
a-m broadcast radio with its 
power-providing solar cells built 
into the cabinet for " energy
free" listening anywhere there is 
sufficient sunlight or artificial 
light. It also has an internal bat
tery for power where there is a 
low light-level. 

For more information, write 
Sem Con, Inc., P.O. Box 2751 , 
Palos Verdes Peninsula, Califor
nia 90274. 

New Mobile HF-band 
Antenna 

Anteck, Inc., of Hansen, Idaho, 
has just introduced a new anten
na for the mobile high-frequency 
enthusiast. It's called the MT-1, 

More details? Ad Check page 78. 



and will tune from 3.5 to 30 MHz, 
inclusive. This continuous
tuning feature allows it to be 
used for such nonamateur uses 
as MARS, CAP, Maritime, and 
CB simply by adjusting it for the 
correct frequency. 

The MT-1 is rated to withstand 
750 watts PEP. It is adjustable 
from the base for ease of tuning, 
and you can adjust it to the 
precise frequency you want, 
which means that the swr
shutdown of solid-state rigs is 
avoided; you can use them to 
their full output. 

A stainless-steel whip, 
fiberglass loading coil , and 
beryl I ium copper contacts 
assure long-life and trouble-free 
operation. It is unaffected by 
moisture, and comes in an at
tractive blue and gray finish. The 
MT-1 is priced at $119.95. For 
more descriptive literature, write 
to Anteck, Inc., Box 415, Route 
1, Hansen, Idaho 83334. 

Invisible 1 O·Meter 
Mobile Antenna 

The "Ten/Tenna," for 10-meter 
and CB use , mounts inside 
metal-roofed vehicles and ex
cites the car shell into radiation 
as a 10-meter or CB antenna. The 
complete kit includes matching 
network, coaxial cable, and al I 
required mounting hardware. 
The matching network includes 
a tuning indicator which dims at 
low swr. The kit is priced at 
$27.40 postpaid. A complete 
report is available free, from 
Dept. HRR1, Microwave Filter 
Co., Inc., 6743 Kinne St., East 
Syracuse, New York 13057. 

Stereo Phono-lnput 
Interference Filter 

A newly designed stereo inter
ference filter has been intro
duced by Electronic Specialists. 
Radio-frequency energy from 
Amateur and CB transmissions 
often enters a stereo or hi-fi sys
tem through the phono or cas
sette input cables. 

More details? Ad Check page 78. 

Designed to plug directly into 
the amplifier input jack, an Elec
tronic Specialists filter in each 
amplifier input will greatly re
duce or eliminate interference 
from this source. Their price is a 
low $10.50 per pair. Write Elec
tronic Specialists, Box 122, 
Natick, Massachusetts 01760. 

Macrotronics 
Computer Products 
Catalog 

Macrotronics is pleased to an
nounce the availability of a com
plete line of hardware and soft
ware products for personal com
puters. Included are Amateur 
Radio interface systems for the 
TRS 80, PET, APPLE, and EXIDY 
Microcomputers. 

A copy of the recently re
leased catalog is available, free 
of charge, by writing to MACRO
TRON ICS, P.O. BOX 747, Keyes, 
California 95328. 

Modular Towers For 
Fixed-Station Or 
Portable Use 

A new line of towers is offered 
by Lunar Electronics of San 
Diego, California. Modular 
design makes these towers a 
natural for site surveys, field 
operation, and portable commu
nications of all types including 
Amateur Radio EME work. 

The towers are made of alumi
num angle pieces, which bolt to
gether to form a sturdy structure 
that can support considerable 
antenna arrays. The basic tower 
package (model LT-1) consists 

of a quadrilateral base, rotor and 
thrust-bearing mounting plates, 
and one modular tower section. 
The LT-1 yields a 3.4-meter-high 
(11-foot) structure when erected. 
Add-on modular sections (model 
L T-2) are 1.8 meter (6 feet) long. 
These add-on modular sections 
can increase tower height to 
nearly 9 meters (30 feet). 

The tower can be readily 
mounted on flat or peaked roof 
tops. A length of 2 x 4 lumber 
placed under each leg pair pro
vides a simple and effect ive 
mount. The 2 x 4s help to distrib
ute tower weight over several 
roof joists. The modular tower 
sections must be guyed. Option
al stainless-steel hardware is 
available (S suffix). 

The tower is built from alumi
num angle, so it forms its own 
ladder when properly erected 
and guyed. The base span is 109 
cm square (43 inches square); 
tower sections are 24 cm square 
(9.5 inches square). Weight of 
base and lower tower section is 
about 25 kg (55 pounds). Each 
additional tower section weighs 
about 10 kg (22 pounds). Installa
tion is an easy two-man job. 

Further information is avail
able from Lunar Electronics , 
2785 Kurtz St., Suite 10, San 
Diego, California 92110, tele
phone: area code (714) 299-9470. 

QSL Organizer 
With today's more sophisti

cated rigs and less cluttered 
radio shacks, how do you keep 
QSL cards neatly organized, well 
preserved, dog-ear resistant, 
and always on beautiful display? 

A specially designed Organ
izer is now available from Mil In
dustries of Panorama City, Cali
fornia. The QSL Organizer con
tains heavy duty plastic pages 
with roomy 10 x 15 cm (4 x 6 
inch) slip-in pockets. Each page 
holds six QSLs (back to back) 
enhancing their appearance by 
its crystal clarity. The slip-in 
pockets allow cards to be ar
ranged or re-arranged quickly 
and easily. 

The QSL Organizer Album is 
specially designed to hold the 
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slip-in pocket pages. It's a beau
tiful three-ring binder, richly pad
ded in long-lasting 'Brown-Hide' 
vinyl, with gold-printed inscrip
tion on cover and spine. Pages 
are easily inserted or removed. 

The clear vinyl-pocketed 
pages are sold by Mil Industries 
at 47 cents each, with a 40 page 
minimum. The QSL Organizer Al
bum is included free with every 
40 pages ordered. Larger quan-

tity prices are available on re
quest. The QSL Organizer comes 
with a full money-back guar
antee. 

QSL Organizers serve an im
portant function in today's radio 
shack. They also make great 
gifts and great prizes for clubs 
and hamfests. They are available 
from Mil Industries, P.O. Box 
44457, Panorama City, California 
91402. 

KLAUS QUALITY AMATEUR RADIO 
EQUIPMENT & ACCESSORIES 

KENWOOD 

TS520 S TS600 TS820S 
HF TRANSCEIVER MUL TIMODE 6· M 

TRANSCEIVER 
HF TRANSCEIVER 

. .. call or write tor the KLAUS price . .. 

YAESU 

FT·901 D 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. 

•t&IJi DADiO Inc. 
8400 N. Pioneer Parkway, Peoria, IL 61614 

Phone 309-691-4840 
Tim Daily, Amateur Equipment Sales Manager 
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Mobile Antennas 
A completely new line of mo

bile antennas has been intro
duced by Signals Communica
tions Corporation. The new line 
covers 30 through 512 MHz. 
These high-performance, low
profile antennas feature plated 
whips, high-impact bases, and 
optional springs. These anten
nas will fill the needs of most 
professional and government 
applications. The Matchmate 
mobile-mount adapter system 
permits the mounting of Signals 
antennas on all popular mounts. 

The mobile antennas feature 
solid dielectric coils enclosed in 
high-impact base covers. This 
configuration eliminates varia
tion from coil to coil , thereby en
suring consistent high quality. 
The antennas are rated at 200 
watts with less than 1.5:1 VSWR, 
and 50 ohms nominal impe
dance. 

The antenna whips are long 
enough to permit cutting to fre
quency. They are made of quad
raplated 17-7PH stainless steel. 
This results in lower skin effect 
losses and greater radiation. 

Contact Signals Communica
tions Corp., 1 Signals Park, P.O. 
Box 4833, Manchester, New 
Hampshire 03108. 

" ... must be Egypt!" 

More details? Ad Check page 78. 



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. All Ad Scan payable In advance. 
No cash discounts or agency commis· 
sions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free regular 
classi fied ad (subject to our ed it ing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange. 
men ts available. Materia l should be 
typewritten or clearl y printed (not al l 
capitals) and must include ful l 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. liabil ity 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. 

DISTINCTIVE QSL's - Largest selection, 
lowest prices, top quality photo and completely 
customized cards. Make your QSL's truly unique 
at the same cost as a standard card, and get a 
better return rate ! Free samples, catalogue. 
Stamps appreciated. St u, K2RPZ, Box 412, 
Rocky Point, NY 11 778, (516) 744·6260. 

HAM RADIO REPAIR, alignment. Hassle-free 
from anywhere via UPS. Expert, prompt, reason
able. Modern lab. "Grid" Gridley, W4GJO, Route 
2, Box 138B, Rising Fawn, GA 30738 

" HAMS FOR CHRIST" Reach other Hams with a 
Gospel Tract sure to please. Clyde Stanfield, 
WA6HEG, 1245 Sandra Ct., Upland, Calif. 91786. 

NOVICES: Improve your skill with eight impor
tant operating aids on one 11 " x 17 " sheet; CW 
abbreviations, O·signals, punctuation , U.T.C. 
conversion and more. $2. postpaid. WDSKFN, 
Box 1296, Albany, TX 76430. 

WANT TO START .QRP (low Power) Ham 
magazine. Anyone interested in subscriptions 
and/or contributing articles, write Lynn Woods, 
1435 W. 25th, #6, Anchorage, A laska 99503. 

KENWOOD INTERNATIONAL USER'S CLUB is 
now operational. SASE for detai ls. N8RT, 
Pohorence, 9600 Kickapoo Pass, Streetsboro, 
OH 44240. 

More details? Ad Check page 78. 

ONLY MY FRIEND'S recent physical disability 
makes this top-grade equipment available; pur
chased new, still in as-new condition , complete 
with manuals/cables. Bill had literally a store full 
of items, $10 to $100 range; too costly to adver· 
tise the list, so tell me what you need. I want to 
move them now. Anyone having a difficult time 
learning code and operating CW? These like· 
new visual decoders and electronic typewriter 
keyboard : Pickering 230·D Morse Decoder, 
$1500; Pickering KB·1 Electronic Keyboard 
keyer, $140; Atronics CR-101 Code Reader, $65; 
manuals/instructions. Collins: 51S1F, $2050; 
55G1 , $325; 30L1, $995; 32S3A/516F2, $1775; 
312B4, $425; all Round Emblem, immaculate 
w/manuals. Two Hy-Gain HT·18, 10·80 meter ver
tical antennas, $195 each (phasing harness 
avai lable); two Murch Ultimate Transmatch UT· 
2000A, $125 each; DenTron 3000A antenna 
tuner, $230; KLM Multi-2700 144 MHz transceiv· 
er, $575; KLM PA 10.140 BL linear amplifier, 
$175; Vista 120 v.a.c./13.8 v.d.c. power supply for 
above, $136; excellent condi tion wlmanuals. 
Ralph E. Thomas, W2UK, 9 Emmons Avenue, 
Farm i ngdale , NJ 07727; telephon e (201) 
938·5623. 

!COM 701 INTERNATIONAL USER'S CLUB. 
Details s.a.s.e. Pohorence, 9600 Kickapoo Pass. 
Streetsboro, Ohio 44240. 

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

CODE FLASH CARDS! Visualize code - don't 
try to pronounce it! Based on age-old principle 
for teaching math, language. Learn code easlly, 
painlessly, in less time! Code Deck $3.95. Gulf 
Press, 12 Bigelow Ctr., Ft. Myers Beach, FL 
33931. 

QSL ECONOMY: $12per 1000 UPS paid. S.A.S.E. 
for samples. W4TG, Drawer F, Gray, GA 31032. 

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. 

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

SOUNDS OF SHORTWAVf' 60-minute cassette 
by Bob Grove, WA4PYO. Identify facsimile, jam
mers, telemetry, multiplex, teletype, many more! 
Side 21 Choosing a receiver, planning an anten· 
na, coping with interference, more! $5.95 
postpaid. Grove Enterprises, Rt. 1, Box 156A, 
Brass town, NC 28902. 

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

DX - YOU BET! The DX Bulletin - Best weekly 
DX info in the world - send for FREE sample 
copy. The DX Bulletin, 306 Vernon Avenue 
Vernon, Connecticut 06066. ' 

WANTED: Operating instructions for HALLI· 
GRAFTERS SX·99. G len Larsen, 34911 Buena 
Mesa Dr., Calimesa, CA 92320. 

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

"OHM SWEET OHM" placard, conversat ion 
piece. Suitable for f raming. Postpaid $1.00 
WB9YMK, Stan Patla, Route #3, Box 254A. Lake 
Geneva, WI 531 47. 

QSL's, NAME TAGS, RUBBER STAMPS, Large 
catalog and samples 25c. Budget Pri nt Center, 
130 Lincoln Highway West, New Haven, Indiana 
46774. 

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

~61Tll~ll~. 
~ ~ ~ CODE got you stumped? ~ 

-

RELAX and worry not! Learn interna· ~ 
tional Morse Code the EASY. Aus ~ 
Farnsworth way. No books, no gim· -

~ micks. just listen & learn , Using the I word method. based on modern psy· 
~ chological techniques , you can zoom ~ 

-

past 13 w.p.m. in less than half the I 
lime! Available in cassettes@ $10.95 ~ 
and LP records at $9.95 - you gel . ~ 

~ over two hours of instruction! • I EPSILON RECORDS '111111 

~ P.O. Box 626 ~ 
• San Jacinto, CA 92383 ' 

~~11.,11~~ 
New Morse-A-Word Code Reader 

n.. MORSE·A.WOROdtcodM .u.tic>A,rwk 
frOM your rec.._.• $11'Mkef' Mid dilp&.o,t 
cti.r1ettr1 vOw.tly M IN code iJ ,....,._ -
,,.., for •hott -w• liu~ luilt·in cods 
pr..:IOc• mcill• tOI' - ••nli.l'lt fof Joe.mi ng 
ttl4 cocl1. MAW, $249.95; Kit $ 16'1.M. 
Ch+dc, "'OMV 0tN1, V ISA, M•ter Ch-we. 
Add S3JSO $hipping fl)f coruiMt'iul U.S. 
Wiscoo1tn ,..ldtnu Md 4% aalK tu , 

AD SCAN 
Your best buy 
In Advertising! 

CALL 
800·258·5353 
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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 
Ar izona's # 1 "Ham" Store, 
Kenwood, Yaesu, Dra ke, ICOM, 
& more. 

California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WILM INGTON AVE. 
SUITE 105 
P. 0 . BOX 5232 
CARSON , CA 90745 
800-421 -2258 
213-834-5868 · Cali f . Res. 
Not the biggest, but t he best -
since 1962. 

JUN' S ELECTRONICS 
11656 W. PICO BLVD. 
LOS ANGELES, CA 90064 
2 13-477-1824 Trades 
714-463-1886 San Diego 
The Home of t he One Year Warranty 
- Parts at Cost - Full Service. 

SHAVER RADIO, INC. 
1378 S. BASCOM AVE. 
SAN JOSE, CA 95128 
408-998-1 103 
Atlas, Kenwood, Yaesu, KOK, lcom, 
Tempo, Wilson, Ten-Tee, VHF 
Engineering. 

TELE-COM 
15460 UNION AVEN UE 
SAN JOSE, CA 95124 
4 08-3 77-44 79 

Connecticut 

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

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
!com, Ten-Tee, Swan, DenTron , 
Wilson, Tempo , KOK, and more. 
One m ile off 1-95, no sa les t ax. 

Florida 

AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL 3351 5 
813-461-HAMS 
West Coast's Only Ful l Service 
Amateur Radio Store 

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

RAY'S AMATEUR RADIO 
1590 US HWY. 19 SO UTH 
CLEARWATER, FL 33516 
813-535-1416 
At las, 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. LAUDER DALE, FL 333 15 
(305) 761 -7676 
"Best Prices in Country. 
Try Us - We'll prove it." 

Illinois 

AUREUS ELECTRONICS INC. 
1415 N. EAG LE STREET 
NAPERVILLE, IL 60540 
31 2-420·8629 
"Amateur Excellence" 

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

KLAUS RADIO, INC. 
8400 NO. PIONEER PARKWAY 
PEORIA, IL 6 16 14 
309-691-4840 
Let Us Quote Your Amat eur Needs. 

SPECTRONICS, INC. 
1009 GARFIELD STREET 
OAK PARK, IL 60304 
3 12-848·6777 
One of America's Largest 
Amat eu r and SWL Stores 

Iowa 

BOB SMITH ELECTRONICS 
RFD # 3 , HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
5 15-576-3886 
For an EZ deal 
800-247-2476/1793 
Iowa: 800·362-2371 

Kansas 

ASSOCIATED RADIO COMM 
8012 CONSER 
OVERLAND PARK, KS 66204 
913-381 -5900 
America's No. 1 Real Amateur Radio 
Store. Trade - Sell - Buy. 

Maryland 

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

Massachusetts 

TEL-COM, INC. 
675 GREAT RD., RT. 119 
LITTLETON, MA 0 1460 
617-486-3040 
The Ham Store of New England 
You Can Re ly On. 



I:~: !LOCATOR 
Continued 

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

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

New Hampshire 
EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224·9961 
lcom, DenTron, Yaesu, Drake. 
We service what we sell. 

New Jersey 

ATKINSON & SMITH, INC. 
17 LEWIS STREET 
EATONTOWN, NJ 07724 
201·542-2447 
Ham supplies since "55". 

BARGAIN BROTHERS 
ELECTRONICS 

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

BARGAIN BROTHERS II 
ELECTRONICS 

181 HADDON AVENUE 
WEST BERLIN, NJ 08091 
609-767-5252 
Surplus Parts and Equipment 
Bought - Sold - Traded. 

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. 

ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256·8555 
Drake, Swan, DenTron, Cushcraft, 
Hy.Gain, Hustler, Larsen and more. 

WITTIE ELECTRONICS 
384 LAKEVIEW AVE. 
CLIFTON, NJ 07011 
201-772-2222 
Same location for 62 years. 
Full-line authorized Drake dealer. 

New York 
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 SMITH STREET 
FARMINGDALE, NY 11735 
516·293-7990 
"Harn 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. 

UNIVERSAL AMATEUR RADIO, INC. 
1280 AIDA DRIVE 
COLUMBUS (REYNOLDSBURG) 

OH 43068 
614-866-4267 
Complete Amateur Rad io Sales and 
Service. All major brands - spacious 
store · near 1-270. 

Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 
Demonstrations, Sales, Serv;ce. 
New/ Used Amateur Radio Equip. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 
More Than 30 Years. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 
ICOM, Bird, 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! 
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CALL 
TOLL 
PREE 
For the best deal on 

•AEA •Ameco •Apple •ASP 
•Belden •Bencher •Bird 
•COE •CES •Cushcraft 
•Daiwa •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 

NEW for 1980! 
Apple Computers .. 

get Erickson's price! 
RTTY interface available 

Larsen Mag Mounts ... 
CLOSEOUT! 20 % off on 
any Larsen mag mount 
antenna in stock! 
SUPER SPECIAL. .. 

A few sets of Kenwood 
Twins ... u·hi/r th ey lnst.$799! 

194 
I 

( H ICKSON 

TrT" 
CALL TOLL FREE 

(outside llllnol1 only) 

(800) 621-5802 
I VISA I Hours: 

9:30-5:30 Mon .• Tuts .. Wtd. & Fri. 

['J»I 9:30-9:00 Thursday 
9:00-3:00 S11urd1y 

ERICKSON 
COMMUNICATIONS. INC 
~456 ~ MILWAUKEE AVE 

CHICAG O ll 6063013121631-5181 

74 r:::ra:J February 1980 

DX 
FORECASTER 

You can expect a minor dis
turbance around February 4th 
and 5th, a more severe distur
bance between the 15th and 
20th with the likelihood of the 
earlier part of that period being 
very upset - both ionospheri
cally and atmospherically -
and, finally, another minor 
disturbance between the 23rd 
and 25th. 

February, while still a winter 
month, represents a time of 
transition between winter and 
springtime conditions for prop
agation. Days will be getting 
noticeably longer in the north
ern hemisphere, and the f re
quencies above 20 MHz will be 
open longer. Bands below 20 
MHz will be open to various 
parts of the world during hours 
of darkness and, except for 
occasional absorption of sig
nals due to E-layer effects, 
even 160 meters will be superb! 

In general, you can expect 
10, 15, and 20-meter bands to 
open earlier in the morning and 
stay open later in the evening 
than during the winter, while 
the reverse wi 11 be true of the 
40, 80, and 160-meter bands. 

For EME people, lunar peri
gee occurs on February 17th. 
There will be a solar eclipse on 
February 16th in which totality 
will be observed in Africa, 
except for northernmost por
tions; southern Asia; Indonesia; 
and the Phillippines, except for 
the easternmost islands. The 
remainder of earth will see 
varying degrees of shadow as 
the moon covers portions of 
the solar disc. 

Band-by-band summary 

Six Meters will open occasion
ally for F2 propagation toward 
Europe and the east before 
noon, toward the south during 
the noon and early afternoon, 
and toward the west and north-

west in the late afternoon and 
early evening. Best openings 
are likely to be across the 
equator during afternoon hours. 

Ten and Fifteen Meters will 
exhibit much the same kind of 
activity as si x, except for more 
of it, with excellent worldwide 
DX on many days from shortly 
after sunrise until well after 
sunset. Directional character
istics wil l be similar to those 
expected for six meters. Also, 
excel lent daytime short-skip 
openings will occur on most 
days. 

Twenty Meters will be open 
nearly every day and night to 
some area of the world, except 
for very disturbed days. Expect 
the band to open around sun
rise, and continue to bring DX 
signals unti l well after sunset. 
Peak conditions will occur just 
after sunrise and just before 
sunset for several hours each 
day. Short skip will abound. If 
you can't work 'em on twenty, 
you can't work 'em! 

Forty and Eighty Meters will be 
very active to most areas of the 
world during the hours of dark
ness and just before sunrise. In 
late afternoon and early eve
ning, the bands will open to 
Europe and the east, gradually 
swing around toward the south 
around midnight, and bring in 
signals from Pacific areas 
between midnight and dawn. 
Daytime short skip conditions 
will be excellent on most days. 

One-sixty Meters will provide 
much DX during the hours of 
darkness and into the sunrise 
period on many days. Signals 
will be noted fo r their clarity 
against a quiet background. 
Transmit on a vertical and lis
ten on a beverage antenna, if . 
possible. 

HRH 
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. _.for literature, in a hurry - we'll 
rush your name to the companies 
whose names you check . 
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Sys. _ 816 

Swan _ 111 
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Tri ·Ex _ 116 

Van Gorden __ 737 

Wilson Sys. _ 787 

·Please contact this advert iser di rec t ly. 

U mlt 15 inqui ries per request. 

FEBRUARY 1980 
Please use before March 31 , 1980 

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

STREET 

CITY ___________ _ 

STATE _ ___ _ ZIP ____ _ 

78 lINIJ February 1980 

VALENTINE VALUES 
Cushcraft " boomer" . . . .. . ... _ .. $ 69.95 
OMNl-J 2 Meter Antenna... 39.95 
Tonna F9FT Antennas 144116 el. . . . . . . 59.95 
Kl itzing VHF-UHF Amplifiers 

2M 10W in - 100W Out . . 179.95 
432 10W in - 50W Out. . 189.95 

Bird 43 and slugs. UPS paid in USA . . . stock 
Microwave Modules. less 15% off list stock 
Telrex TB5EM, in stock ........ .. .. . 415.00 
New Telrex TB5ES, 2 KW pep version 315.00 
New Palomar Engr. Trans. Preamp. 89.50 
Bencher Paddles - $39.95 Chrome ... 49.95 

Vibroplex paddles in stock. plus bugs. 
write for prices. 

ETO 76 Amplifiers. . . stock 
Lunar 6M-2M·220 In Line Preamps .. . . 49.95 
Janel QSA-5 .. .. .. .. .. .. .. .... .. .. .. 41.95 
HAM-X Ta il twister Rotor . 189.95 
HAM-4 Rotor . 139.95 
Cetron 572B . . . . . . . . . . . . 29.50 
New HDI HC-1400 1441148MHZ, 25 watt. 

Synthesized 2 meter transceiver . 349.00 
Remote digital readout . 49.95 

Motorola HEP170. 0.29 
Mallory 2.5Al1000PIV epoxy diode. 0.19 
Aerovox 1000PFl500V Feed thru cap . . . 1.95 
Technical Books: Ameco, ARRL, Sams. Tab, 

Aider, Rad io Pub .. Cal lbook, Cowan. 
WRTVH. etc. . .. . . . .. . . .......... Cal l 

NEW Belden 9405 (2#16)(6#18) 8 wire rotor 
cable, heavy duty for long runs .... 0.321ft 
8448 8 wire rotor cable. . . . . .... 0.20/ft 
9888 double shield RG8 Foam . . .. 0.46/ft 
821 4 AG8 Foam .. . . . . .. . . . ..... . . 0.26/ft 
8237 RG8 Regular . . . . .. 0.23/ft 
8267 RG213 . . .. . . .. 0.30 

Amphenol Silver Plate PL259 (831SP) . .. 0.69 
Belden 14 ga. stranded antenna wire 

#8000 0.06/ft 
Times 'Ii" Foam Hardl ine $0.65/ft. 

Connectors. ea. . . ... 15.00 
Berktek RG8X, 52 ohm, KW, per ft. .. . . . 0.1 6 
Robot " Slow Scan" Now in Stock ... . . . Cal l 
All iance HD73 Rotor . . 109.95 
Te letow'r-self support-

55 fUw breakover . . . .. .. . 549.00 
40 IUw breakover . . . 399.00 

Telrex antennas? In Stock• Monobanders? 
You bet ' 

Looking for antique parts? 
Write speci fic need to W5GJ. 

THIS MONTH'S SPECIALS: 
learn IC701 , AC, MIC - $1,195.00 
NEW ICOM IC255A, 2M - $349.00 
Dentron GLA 1000 Amp. $319.00 
Dentron Clipperton L - $499.00 

(Limited Qty.) 
New Price $599.00 after current 

supply runs out. 
Kenwood TS700SP $599.00; 

TR7625 $399.00; 
TR7600 $299.00; RM76 $99.95. 

Limited Qtys. 

MASTERCHARGE • VISA 

All prices fob Houston except where indicated. 
Prices subject to change without notice, a ll i tems 
guaranleed. Some items subjecl prior sale. Send 
1e1terhead for Dealer price list. Texas residents add 
6% 1ax. Please add postage esti mate $1.00 
minimum. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY 
HOUSTON, TEXAS 77002 

713/658·0268 

AD INDEX 
AR Techn ical Products, Inc. 47 

Al uma Tower Co. 30 

Bencher, Inc. 30, 79 

Communications Genier 23 

Cover Craft 79 
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Drake Co., A. L. 10 

Ehrhorn Technological Operations 77 
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Hal Communications Corp. 

Ham Gear Mart 42 

Ham Radio's Bookstore 30, 37. 42, 47, 66, 71, 79 

Ham Radi o HORIZONS 47, BO 

I com 

KLM Electronics, Inc. Cover IV 

Kantronics 29 

Tr io-Kenwood Communicalions, Inc. Cover Ill 

Klaus Radio, Inc. 70 

Long's Electronics 40. 41 , 

M FJ Enterprises 3 

Madison Electronic Supply 30, 47, 78 

Microcraft Corporation 71 

Microwave Fil ter, Inc. 79 

Oak Hill Academy Amateur Radio Session 47 

Palomar Engineers 37 

RF Power Components 42 

ASE Ham Shack 51 

Radio Amateur Call book 58 

Radio & Electronics Construc tor 42 

S-F Amateur Rad io Services 42 

Swan Electronics 

TEDCO 47 

Ten-Tee Cover II 

Tri-Ex Tower Corp. 62 

Van Gorden Engineering 79 

Wi lson Systems, Inc. 4. 52. 53 

Foreign Subscription Agents 
for Ham Radio HORIZONS 
Ham Radio A ustri a 
F. Basu 
Hauptplatz 5 
A-2700 Wiener Neus1ad1 
Au stria 

Ham Radio Be lgium 
Stereohouse 
Brussels esteenweg 416 
8-9218 Gen t 
Belgium 

Ham Radio Canada 
Box 400, Goderic h 
Ontario, Canada N7A 4C7 

Ham Radio Europe 
Bo• 444 
S-194 04 Up pl ands Vasby 
Sweden 

Ham Radio Franc e 
SM Elec l rcnic 
20 bi s. Ave des Clarions 
F-89000 Au•erre 
Franc& 

Ham Rad io Germ any 
Karin Ueber 
Pos1fact1 2454 
D-7850 Loerr ach 
Wes t Germany 

Ham Fladlo Holland 
MAL Ectronlcs 
Postbus 88 
NL-2204 Del l! 
Ho lla nd 

Ham Raalo 11a1y 
G. \lulpe111 
F>.O. Bc•37 
1-22063 Canl u 
Italy 

Ham Radio Switzerl and 
Karin Ueber 
F>ostlach 245-4 
D-7850 Lce rrac:h 
Wesl Germany 

Ham Radi o UK 
P.O. Bo• 63, Harrow 
Middles ex HA 3eHS 
Eng land 

Hol land Radio 
143 Greenway 
Greens lde. Johannesburg 
Republic ol SotiU-1 A lrlc a 



.the 
Ulti111ate 
IAMBIC 
PADDLE 
WRITE FOR LITERATURE 

333 W. Lake Street. Dept. A 
Chicago, Illinois 60606 • (312) 263-1808 

• Full range of adjustment in 
tension and contact spacing. 

• Self-adjusting nylon and steel 
needle bearings. 

• Solid silver contact points. 

• Polished lucite paddles. 
• Precision-machined, chrome 

plated brass frames. 

• Standard model has black, 
textured finish base; deluxe 
model is chrome plated. 

• Heavy steel base; non-skid feet. 

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 shipm,ent . 

l1 i~G \\\ J' ~'lfl I\\ u ·a , ,7\!J.~ ·sa..~\ ----= . Fon-=-POWER, QUALITY 

The 
WA2ZOT 
" INTERFIL TER" 

2000WAIT LO-PASS 

.: LIFETIME GUARANTEE 

The only Lo-Pass you'll 
everneed. 

ASSISTANCE' 

C• ll : HUCH GU NN ISON, WA2ZOT 
Toll ·hee 800·448·1666 
INIS Co llect 315·437·3953) 

HAM ANTENNA PARTS _-= ="" 

AT YOUR DEALER -
• BALUNS· TRAPS· INSULATORS 
•QUAD PARTS· ANTENNA KITS 
•BOOM/ MAST MOUNTS· WIRE 
•CABLE· CONNECTORS 

Write or call for full Catalog 

JM ICROWAVE UNADILLA/ REVCO DIVISIOI\, .... 

FILTER [Dept. ...n.J1n) 
C O MPANY INC 

610 K INNE SrREE T. EAST SYRA CUSE . NEW YORK 1JOS7 

~DEALERS WANTED- OVER 300 WORLD · WIDE~_-=-_::-

Dust Covers in
crease reliability . 
Increase resale value. 

Try our low-cost pro
tection for ALL your 
equipment ... 
before it 's 
too late. 

only $4. 95 

iskit. 
• Protects equipment 

and investment. 
• Great looking. 
• lOO's of designs. 
• Extra strength 

heavy gauge vinyl. 
• Machine stitched. 
• Satisfaction 

guaranteed. 

See your dealer~ COVER CRAFT 
or contact: (6' Box 555 • Amherst, NH 03031 • (603) 889-6811 

Hl·QBALUN 
• For dipoles. yag1s. inverted 

vees & double1s 

• Replaces cen1er insulator 

• Puts power 1n antenna 

• Broadbanded 3 · 40 MHl 

• Small. hghlwc1ghl and 
weatherproof 

• 1 1 Impedance r a110 

• For lull legal power and more 

• Helps e'irrnnale TVI 

2.., 

Hl-0 
Balun 

• W11h SO 239 connec101 

$10.95 .,.,J 
Hl·Q ANTENNA 

CENTER INSULATOR 

(l . . L 1 / • .f:J Small. rugged 1rg111we1gh1, 
J"' ~ wca1t,c1proof 

ri Replaces center 1nsu1a1Jr 
~ &ti///lfl. ltAMlcs lull legal power 
',.;) ~ ,"19' and more 

$5. 95 W11h SO 239 conncclor 

Hl·Q ANTENNA 
END INSULATORS 

ll!J!.111 .. : loUhl'A•"IUhl 1• ••1·1~10 ll'I0..,_-11 

''' '"r Ql .. 11+,. "13h:l•JI ..... , ,. , 1r: t1··· 
1111 1;11.t•I•.._ .tll<I '" •>lll•'l'J ...,._,il!r('t 

.1n i.1v lr<1.11· ,,Jl,1I""'\ ,,.,. , •11\1• , , l•••I 

•II •I 'l;l.t• ulll'•Vlr'fl '.l\!'h!V' •u P·' Ull<I 

,. r1.)oiqot 10.1.l•''4 111•h 1ll11.1• l ,..l1."11 
•IUj 1111 IWIP:l lr.11•• 

May be us11d Im 
• Guy wire strain insulators 

• End or center 1nsu1i1 tors tor 
an1rm11as 

l"o •• .,, Ne. 
• .091l)0 

$4~95 • Cuns1rnc 11 on 01 ; 1f11fJnna load· 
1ng coils or ff'tull1t)and 11aps 

DIPOLES 
WITH Hl ·O 

PRICE WITH CENTER 
MOCH BANOS I.ENG TH H l·O BALUN INSULATOR 
OlpolH 
0 &: ... ,.., I k> ~ -'ti' • · 'S ! J 'f'· 
IJJC; .: p ... '" ! ••'f• :'1 9::.. 
D .?" l'I " ~·J t..•. • 'Q:. 

D 1:. '" .,,.,. l'i9:. 
0' ,, '" .'."" , ... .,_ 
Short•n.ct dlpolH 
SD"" "' 

. ., )l'J · · u. 

"' ' " ,'r .. ~ 

Parell•I dlpolH 
P0 8 1 OQ .:t.' I\) I" I 1 
P D .: ' t f .SO/t' l f' 1•. ~ jl'I· ........... 
P08)~ ~ 4C 1•, I l ;· Q t19 ... 
PD .::izo .sozo I~ :'l'J' :''- 9 "' 
Olpole ahorteners • only, ume H lneluded In SD models 
S tiO ' . , S' 1 ... ;r 
~ .:p .: ;1 '·. ~' 

l. ,, •.• , .• , ·l' U•·', .. I"' '• ,\I'• t" ~ JH . 1~1· ,,. •~ 1 L~ ... .. ,.,,. 1 

' "'' "" • " ·•'•" II. I : ,, . ._ .. . ,,,,, ,.. ., ., . .. . 11• "'•••~ • ·• · ~ 

• ti ........ ,,.,~ . · · ....... , .. .... ' .. ' \ :, " ••. : .. " "' 1, ., ' ····· ' : 

'< •'" ·· ·.J,t P• N•"' ,',.._., , ,,"" l~ l)o ..... :., ... . ,,. n .. ·'1 · ~~', 

.1/' 1 •11 1. ,.,. ( 1<: 11.,. · 1 :,, M A•l"'•' .,\",\ ., 

Anl•nn• •CCe11orle 1 - ·' ··•· 1: · • .... I'' ••tt•"' I· ' 11:1 ' ":> 

t j , '"' -.1 1 •• """ ' .11 . J . ... ~, , ' • • " •• 

(.'..- 1,i~..- l,k r;01,1ni' I ,p•'f -111"• ,,,, 1 •"-.11.11 ,.., 

SC •1 !•1 , ,,, . , ,., . • .,tv:. 

fl l1 1••• " 1 ,11 1 111r,·11 1•: l l"A ·IH 

/o {,jl,1l1h• ,1\.1"! '.t. lf<l1•1h • 1l<'l •"1 •lllo ·1 1j 10 , l'+• I' 

Van 
Gorden 
Enclneerlnc 
aoa 113•t, I . IUCU•, e•IO 4e111 

s,ciq 
'(I :.,,. 

'::~1 

FREE BOOK 
CATALOG 

Whether you're interested in 
Amateur Radio, Electronics, 
Microprocessing, Microcomputer, 
Radio Astronomy, Old-Time Rad io, 
VHF , SSB or just novels that 
involve Amateur Radio - you 'II find 
a large selection of these books and 
more! Vast inventory of over 
200 titles. Send your name and 
address to: 

HAM RADIO 'S BOOKSTORE 
Greenville, NH 03048 



AMATEUR 
RADIO'S 

CHANGING 

The past year has seen a major change in the Amateur scene. For the first 
time in quite a while we are seeing a big drop in newcomers to the hobby. 
At the same time, however, the number of Technician, General and Advanced 
class Amateurs continues to grow at a rapid rate. Obviously the action 
is now in the middle ranks of Amateurs and that's just where Ham Radio 
HORIZONS is going to head, but without forgetting the beginner ! 

Some really big plans are afoot and I'll bet you're going to like them. 
You may already have seen the first of our new equipment user reports in 
the December issue. It's a report where actual owners and users, not 
some editor or lab technician, evaluate popular pieces of Amateur gear. 
This is a real no-holds-barred type of reporting and you'll get it only 
in Ham Radio HORIZONS. 

Starting in our March issue Bill Orr, W6SAI, will join us as a regular 
monthly columnist. One of Amateur Radio's most popular writers, Bill will 
be covering his specialty, antennas. In addition, he'll have fact-filled 
articles on equipment design, new products, projects, and more. You 'll be 
finding Bill only in Ham Radio HORIZONS! And there's more . 

A regular DX column that will feature not just who's working whom, but 
solid factual information that will be of great use to both the serious 
and the casual DX'er. The mystery of propagation will be uncovered by 
noted forecaster WlXU in the March issue. Jim tells all about the best 
bands to use, an explanation of MUF, how the sun influences the atmosphere 
and more . You get the tools you need to build your knowledge of the radio 
propagation phenomenon. Future issues will cover just about every angle 
in the fascinating pursuit of rare DX. And there's much, much more ! 

Another exciting and very useful new feature will be a Q & A column written 
by Tom McMullen, WlSL. Tom has spent many years in both the broadcasting 
and Amateur Radio field. His answers to the questions you send in will 
he lp you get the most out of your station and Amateur Radio operation. 

All of this will be put together in a magazine with an exciting new look 
~a new cover design ~ a new more interesting and readable page layout. 
You'll know it's the great new HORIZONS the moment you lay eyes on i t. 
It's Amateur Radio's most exciting magazine. 

So there it is . We hope you are as excited about the March issue as we 
are! One more thing, if you bought this issue on the newsstand ~ how 
about trying a subscription. Just fill out and mail the handy bind-in 
card found between pages 68 and 69. Join those who know HOR IZONS is the 
magazine for the 80's. 

~MRADIO llORIZONS YOUR BEST BET FOR THE 80s 

80 m February 1980 



Now, a high-performance, easy-to-operate Communications Receiver 
with single-knob tuning system and digital frequency display! 
Up-to-the-minute events and informa
tion from anywhere in the world, includ
ing foreign shortwave broadcast (music, 
news, propaganda, etc.), emergency ship 
communications and other marine traf
fic, standard AM broadcast, Amateur 
Radio Operators, all 40 CB channels, 
military and government messages, long
d is ta nce industrial communications, 
standard time/ frequency signals .. . and 
other exciting transmissions ... it 's all 
yours through the R-1000! 
Highly accurate, sensitive. selective. and 
stable, the R-1000 has a unique fast-tuning 
system that covers the shortwave bands, 
plus medium-wave and long-wave frequen
cies. Even SSB communications signals are 
received perfectly. 
Its many features include : 
• Continuous frequency coverage from 200 

kHz to 30 MHz 
• 30 bands . each 1 MHz wide 
• Accurate five-dig it frequency display and 

illuminated analog dial 

• Buil t-in quartz digital clock and ON/OFF 
timer 

• Up-conversion PLL circui t and wideband 
RF ci rcuits provide. exceptional perform
ance and easy operation without the need 
for bandspread. preselector. or antenna 
tuning 

• Multi-modes ... AM (wide and narrow). SSB 
(USB and LSBJ. and CW 

• Dimmer switch to con trol panel lights and 
digita l display intensity 

• Adjustable bracket for optimum operating 
angle 

• Three antenna terminals for high-imped
ance wire leads and a 50-Q coaxial lead 

Optional Accessories: 
• SP-100 matching external speaker 
• HS-4 and HS-5 headphones 

• Three built-in IF filt ers ... for SSB and CW 
(2. 7 kHz). for AM narrow (6.0 kHz). and for The exciting R-1000 1s designed spec1f1cally 
AM wide (12 kHz) for those who demand the highest quality 

• Effective communica t ions-type noise and it"s available only through selected com-
blanker (superior to noise limiter) munications equipment spec1::ihsts. 

• Step attenuator (0-60 dB in 20-dB steps) Write or call today for more information 
to prevent overload and for the address of your nearest 

• Recording terminal (built-in timer controls Authorized Kenwood Communications 
recording time through remote Dealer. 

terminal) ~ 
• Tone con trol for best audio KENWOOD 

response 
• Built-in 4-inch speaker fo r 

quality sound reproduction TRIO-KENWO OD COMMUNI CATIONS INC . 
• Illuminated S-meter 1111 W EST WALNUT 1 COMPTO N CA 90220 

TELEPHONE: (2 13) 639·9000 



WHEN THE KT-34 SPEAKS 
THE WORLD LISTENS. 

• • • 

(JUST ASK JAY O'BRIEN, W6GO) 
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100 COUNTRIES IN 41/2 MONTHS 
WITH KLM'S KT .34 TRIBANDERI 

Congratulations, Jay, on earning the DXCC award (100 countries confirmed!) 

Jay is one of those knowledgeable hams who recognized , right 
from the start, the KT-34 's superior design and performance (maybe 
he was a little surprised by its strong DX capabilities). Look what the 
KT-34 delivers: 

* Phone and CW on 20, 15, and 10M with no retuning * Linear loading for reduced size, weight, and windload 
4 KW balun to eliminate matching hassles * Tough Lexan insulators and stainless steel electrical hardware * Now, booms of strong 6063-1832 aluminum alloy 

And, equally important, the absence of power robbing coils puts the 
KT-34 in an ENERGY-EFFICIENT class all by itself ... your signal 
goes out, not up in smoke. Just ask Jay! 
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W6GO's SYSTEM 

KLM'sKT3 ON 20, 15, and 10 METERS 

KLM KT-34 @ 56 ft. 
.(125' Belden 8214) 

Drake TR-7 
Dentron MLA2500B KLM , 17025 Laurel Rd., Morgan Hill , CA 95037 (408) 779-7363 


