


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

Accuracy ... that's the operational key to this rugged ad
vanced design Model C1000 1GHz frequency counter ... a 
significant achievement from OSI. That's because you get 
. . . .1 PPM 0° to 40°C proportional oven time base .. . Bui lt 
in 25DB preamplifier with a SODB adjustable attenuator ... 
x10 & x100 audio scaler which yields .01 Hz resolution from 
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time . .. 
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm 
input impedance ... Built-in battery charging circuit with a 
Rapid or Trickle Charge Selector ... Color keyed high quality 
push button operation .. . All combined in a rugged black 
anodized (.125" thick) aluminum cabinet. The model C-1000 
reflects DSl 's on going dedication to excellence in 
instrumentation for the professional service technician, 
engineer, or the communication industry. 

MODEL C700 50Hz to 700MHz 
• INCLUDES BATTERY PACK 
• AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• 10MHz TIME BASE 

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

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

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

Frequency Accuracy Over To To To Of Of Power 
Model Ranae Temperature 75MHz SOOMHz 1GHz Digi ts Digi ts Requirements Size 

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

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

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

FREE 
: .. st~~",;g~~i ~~;;~~tr i~ ·t;;~ ~·~~~;~; ri~1d.. ~ 

Satisfaction Guaranteed. 

FOR MORE INFORMATION 

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

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

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

Model C 700 $369.95 

3600A-700 Factory Update (3600A on ly} 
Includes Labor & Re-Calibration $199.95 

Model C 1000 $499.95 

Opt. 011 .3GHz (C1000only} $ 99.95 

Opt. 02 .05 PPM 10MHz Double Oven 
0° to 50° c Time Base (C1000 only) $129.95 

Ant. 210TelescopicAnt./BNCAdapter $11.95 



DENTRON 
Clipperton L 

DENTRON 
DTR-2000L 
Precision linear amplifier 

160 thru 15 meters. 2000 watts PEP on SSB. 1000 watts DC 
on CW, ATTY. or SSTV. covers most MARS frequenc ies 
just outside Ham bands. and easily changed 11 ?V or 234V 
AC 50-60 Hz . 

Features range from a broadcast proven 8877 tube to con
tinuous duty buil t-in power supply with a vacuum 
impregnanted power transformer . Cooling is EIMAC spec. 
forced ai r. dua l meterin9 and more. Freq 15-160 meter 
bands - 1.8-23.50 MHz. 2000W P.E.P. 

599.50 Call for quote. 

DENTRON MT-3000A 
antenna tuner 
The MT-3000A is Dent r o n 's 
ultimate tuner. Tunes 3 coax. 
random w ire, and balanced feed 
system. just select the one. Handles 
in excess o f 3KW PEP • Buil t-in 50 
ohm-250W dummmy load • Dual 
watt meters • 3 core heavy-duty 
balun. 

349.50 Call for quote. 

1099.50 Cal l for quote. 

DENTRON Super 
Tuner Plus 
1000 watt CW and 1200 watt SSB. 
continuous tuning from 1.8 to 30 
MHz. selectable antenna functions. 
alternate outpu t. and coaxial 
tuning. 

149.50 Call for quote. 

DENTRON Jr. Monitor 
antenna tuner 
The Jr. Mon i to r antenna 
tuner/matching network has it all in 
one neat 5•,," x 2%" x 6" cabinet • 
Continuous tuning. 1.8 to 30 MHz • 
Forward reading relative outpu t 
power meter • 300 watt power 
capabi lity • Built- in encapsulated 
ba lun. plus much. much more' 

79.95 Call for quote. 

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

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

More details? Ad Check page 86. January 1979 m 1 



lRISMONrHS 

HORIZONS 
Beginner's Receiver 
Building a simple receiver is 
easy. Building a simple receiver 
which performs well takes just 
a bit more planning and more 
hardware, but the improvement 
is well worth the effort. W8YFB 
has a design that requires no 
apologies for performance, cost, 
or ease of construction. It's an 
80- and 40-meter unit, and later 
there'll be a converter for the 
higher bands. Part one starts on 
page 12, so get out your note 
pad and pencil and make your 
shopping list. 

How a Successful Ham 
Club Works 
If you're not involved in an 
Amateur Radio club, you ' re 
missing a lot of fun and personal 
satisfaction. If you are involved 
in a club, you can benefit by the 
experiences of one of the most 
active organizations of this kind 
in the country - the Lockheed 
Amateur Radio Club of Burbank, 
California. Its call sign is W6LS. 
It has done much to promote the 
image of Amateur Radio. Per
haps you can adapt some of the 
ideas presented by author 
W6DDB to further improve your 
club activities. It's good reading 
for those who care about the 
future of Amateur Radio. 

VHF Propagation 
At one time Amateurs were rele
gated to the "useless" short 
waves, where "they'll never do 
much." Later, Amateurs had 
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most of the " useless vhf terri
tory" as an experimenter' s 
domain, because " it's line-of
sight, and what can they do with 
it?" Author Buscemi calls upon 
his years of operating experi
ence to show that Amateur life 
is not at all dull and restricted on 
our vhf bands - if you know 
what to look for and how to inter
pret what's happening. 

Calibrate Your Calibrator 
Most of the modern amateur 
equipment on the market has a 
calibrator bui lt in, or at least it 
has provision to add on as an 
accessory. Circuits and kits are 
available to connect a calibrator 
to older equipment as well. How 
many of you have checked the 
accuracy of your calibrator re
cently? Just because the manu
facturer intended for it to be at 
100 kHz, or 1 MHz, or 10 MHz, 
doesn't mean that it will stay 
there; aging and temperature 
changes will have their effect. 
W8FX tells you how to obtain 
the utmost accuracy from your 
equipment - and you can do it 
without investing in a whole 
shackful of equipment. 

A Project For The 
Inquiring Mind 
Radio amateurs have contrib
uted much to science by sheer 
persistence and the will to ex
periment. Author Jim Gray pre
sents an example of how you 
can help to resolve a riddle that 
has been around for many years. 
It's a story of a machine using 
electronic circuits invented to 
detect the makeup of materials. 
But many questions remain to 
be answered. Perhaps they can 
be resolved by an experimental 
approach - it's a challenge for 
those willing to try. 

Amateur Transmitters 
And Power Ratings 
Claims by advertisers for trans
mitters and transceivers can be 
confusing. Author G3LLL pro-

vides some help in choosing 
the type of equipment that will 
give you the power you need. 

The Saddlebag 
Communicator 
" That thing is sure not a CB,'' 
said the old cowhand. He was 
right - it wasn 't, and it saved 
the day when an emergency 
developed on an otherwise 
beautiful trail ride in the arid 
Southwest. The story is a true 
one, told by N5KR. Bill was one 
of the participants in the ride, 
and he believes in always having 
Amateur Radio communications 
within reach. 

The Cover 
Here's a simple communica
tions receiver for 40 and 80 me
ters which will be popular with 
beginners and old timers alike. 
Designed by W8YFB, it features 
a very effective low-cost crystal 
filter which offers excellent 
selectivity for CW work. Part 1 
of the description starts on page 
12. Original painting by Tom 
Broscius, WA2RWA. 

HAM RADIO HORIZONS February 
1979, Volume 3, Number 2. Pub· 
lished monthly by Communica
tion s Technology, Inc., Greenville, 
New Hampshi re 03048. Telephone 
(603) 878-1441 . Second Class Post
age paid at Greenvill e, New Hamp
shire and at additional mailing of
fices. Publication number 369690. 
Address all editorial and advertis
ing correspondence to Greenville, 
New Hampshire 03048. 

Subscription price: Domestic, one 
year, $10.00 ; two years, $18.00; 
three years, $24.00. Canada and 
Worldwide add $2.00 per year, pay
able in United States funds please. 
Subscription Inquiries and 
changes of address should be 
directed to Ham Radio Horizons, 
Subscription Processing Center, 
Box 711 , Whitinsville, Massa
chusetts 01588. Please include 
address label from most recent 
issue if possible. 
Postmaster send form 3579 to Box 
711, Whitinsvllle, Massachusetts 
01588. 



This NEW MFJ Versa Tuner II • • • 
has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF outP-Ut. Matches everything 
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balanced lines, coax lines. 

MFJ LOWER PRICES' .-N-E_W_, -IM-P-RO-V-ED- M-FJ--9-4-18- HA- S- .- .- .----. 
• • More inductance for wider matching range 

TR4NSMITT~R , . INDUCTANCE IUHENNA 

• More flexible antenna switch 
• More sensitive meter for SWR measure

ments down to 5 watts output 
NEW LOWER PRICE 

$7995 
Transmitter matching 
capacitor. 208 pf. 
1 000 volt spacing. 

Sets power range, 
300 and 30 watts. 
Pull for SWR. 2 ranges. 

in tor gives more watts out 
and less losses. 

Antenna matching 
capacitor. 208 pf. 
1000 volt spacing. 

Only MFJ gives you this MFJ.941 B Versa 
Tuner II with all these features at this price: 

A SWR and dual range wattmeter (300 and 
30 watts full scale) lets you measure RF 
power output for simplified tuning. 

An antenna switch lets you select 2 coax 
lines direct or thru tuner, random wire/balanced 
line, and tuner bypass for dummy load. 

A new efficient airwound inductor (12 po· 
sitions) gives you less losses than a tapped 
toroid for more watts out. 

A 1 :4 balun for balanced lines. 1 000 volt 
capacitor spacing. Mounting brackets for mo· 
bile installations (not shown). 

With the NEW MFJ Vena Tuner II you can 
run your full transceiver power output - up to 
300 watts BE.Rower outR!!!.. - and match your 

•· * .. ~ ' "'i r:i~ ,, ...... Y.•u<• 

0 ~ ·®i~· · ~:: ... . ?..~~·· ··~·~ 

AN;:::: ; ·· TC: · ·;: ts you s:;~~~ 2 
coax lines direct or thru tuner, wlre/ba· 
lanced line, dummy load. 

transmitter to any feedline from 160 thru 1 0 
Meters whether you have coax cable, balanced 
line, or random wire. 

You can tune out the SWR on your dipole, 
inverted vee, random wire, vertical, mobile 
whip, beam, quad, or whatever you have. 

You can even operate all bands with just 

one existing antenna. No need to put up sepa
rate antennas for each band. 

Increase the usable bandwidth of your mo
bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs 
(like the Atlas) and with all tube type rigs. 

It travels well, too. Its ultra compact size 
8x2x6 inches fits easily in a small corner of 
your suitcase. 

This beautiful little tuner is housed in a 
deluxe eggshell white Ten-Tee enclosure with 
walnut grain sides. 

S0-239 coax c1nnecton are provided for 
transmitter input and coax fed antennas. 
Quality five way binding posts are used for 
the balanced line inputs (2), random wire input 
(1 ), and ground (1 ). 

NEW 300 WATT MFJ VERSA TUNER ll'S: SELECT FEATURES YOU NEED. 
NEW MFJ-945 HAS SWR ANO DUAL RANGE 
WATIMETER. NEW LOWER PRICE 

$699~~~ .. - - - , /0"~;.z ~~~Ai 0 
< !'1€. :.:r 'Qt , '7 

.,_.>..r.r-

Sime 11 MFJ-9418 but 1111 6 posltton antenna switch. 

NEW MFJ·944 HAS 6 POSITION ANTENNA 
SWITCH ON FRONT PANEL 

$6995_,,-;:ot; NE~- LOW; R PRI.CE 

~-''.;~}- ~-- 0 0 J 
Same 11 MFJ-9418 but less SWR/Wattmettr. 

NEW MFJ-943 MATCHES ALMOST ANYTHING 
FROM 1.8 THRU 30 MHz. 

$5995 .....-ot NF;.W __ LOW.ER P~ICE 

~ ....... -J'I t lLt!k' ""'. _!I' ·c. ~'E- ....r\ ~· v. ~ -

Sime II MFJ-9418, '1~; - . . . .. .._._, 
SWll/Wattmeter, 1nttnna switch, mounting blacket. 7x2x6 In. 

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS. 
MFJ-901 VERSA TUNER MATCHES ANYTHING, 
1.8 THRU 30 MHz. NEW LOWER PRICE 

$4995~1· () 0 {) 11 
E!lleitnt 12 pos111on air lndUC1or ... _ ____ _ _._ 

for mor1 wins out. M1tches dipoles, voes, random wires, 
.vertluls, mobile whips, be1ms, bll1nced lints, con. 200 

' watts RF, 1:4 balun, 5x2x6 In. 

MFJ-900 ECONO TUNER MATCHES COAX 
LINES/RANDOM WIRES. NEW LOWER PRICE 

s3995~-;;::.:~.1f60o1l 
~ 

Same u MFJ-901 but less bolun for bllanctd lines. Tunes 
coax lines and random lines. 

MFJ-16010 RANDOM WIRE TUNER FOR LONG 
WIRES. NEW LOWER PRICE 

s2995 l~:~ ~ 
1.1 thru 30 MHl. Up .. 200 - ... .. r~ 
w1tts Rf output. M1tches hltlh and low impedances. 12 posi
tion Inductor. S0-239 connectors. 213x4 inches. Matches 25 
ta 200 11hms at 1.1 MHz. Dan not tune cou lines. 

Fororders Call toll-free 800•647•1 800 
Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 
For technical Information, order/ repair s tatus, in Mississippi , outside continental USA, call 601 -323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On I v1S4 I !GI 
MFJ ENTERPRISES, INC. :·l~Sl~~l~P~9;TATE, MISSISSIPPI 39762 

More details? Ad Check page 86. February 1979 l::1IJ 3 



10-15-20 METERS 

ATV-3 Cushcrafrs ATV-3 mult1band 
vertical provides low VSWR operation for 
both SSB and CW on 1 0, 15. and 20 meters. 
Matched to 50 ohms: built-in connector 
mates with standard PL-259. Stainless-steel 
hardware is used for all electrical connections. 
The ATV-3 is a compact 166 inches ( 4.2 
meters) tall. Rated at 2000 watts PEP 
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HF VERTICALS 
BY CUSHCRAFT 

Cushcratt's new multiband vertical antenna systems have been optimized 
tor wide operating bandwidth and provide the low angle of radiation 

which is essential for long-haul DX communications on the high
frequency amateur bands. The high 0 traps which were designed 

especially for lhese verticals use large diameter enamelled copper 

10-15-20-40 
wire and solid -aluminum air-dielectric capacitors: the trap forms 

METE RS are manufactured from filament-wound fiberglass for minimum 
•lll!l!llll!lll!lll!lll!lll!lll!lllll!!!l!lll••• dielectric loss and high structural strength. High strength 

6063-T832 aluminum tubing with 0.058" (1.5 mm) walls is 

ATV-4 The Cushcratt ATV-4 four-band 
vertical antenna has been optimized tor wide 
operating bandwidth on 10. 15. 20. and 40 
meters. SWR is less than 2:1 over the CW 
and SSB segments of 10. t 5. and 20. The 
2:1 SWR bandwidth on 40 meters is 
approximately 240 kHz: may be quic kly and 
easily adjusted to favor any part of the band. 
Coaxial fitt ing takes 50-ohm transmission line 
with PL-259 connector. Overall height. 233 
inc hes (5.9 meters). Rated at 2000 watts PEP 

ATV-J/ATV-4/ATV-5 10 METERS 

v ./ 
/ .I ./ 

used for the vertical radiator. The massive 2 inch 
(50 mm) OD double-walled base section and heavy-duty 

phenolic base insulator ensure long life and durability. For 
maximum performance with limited space , choose a 

Cushcralt multiband vertical: all models may be roof or 
ground mounted on a 11;." - 17/8 " (32 - 48 mm) mast 

10-15-20-40-80 METERS 

'\. / / v 
'\. I\.. / 

I'\. '\ x / / 

"" l.O 28.0 28 2 28.4 28.6 28.8 29.0 292 29_4 296 298 

ATV-5 The ATV-5 trapped vertical 
antenna system has been engineered tor 
five-band operation on 80 through 1 0 
meters. The high Q traps are carefully 
optimized for wide operating bandwidth: 2: 1 
SWR bandwidth with 50-ohm feedline is 1 
MHz on 10 meters: more than 500 kHz on 15 
and 20 meters: 160 kHz on 40 meters: and 
75 kHz on 80 meters. Instruc tions are 
provided for adjusting resonance to your 
preferred part of the band. CW or SSB. Built
in coaxial connector takes PL-259 Nominal 
height, 293 inches (7.4 meters). Rated at 
2000 watts PEP on all bands. 

Freciuency (MHz) 
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Periodically, a story about the first ham station makes the rounds. It goes something like this: In 
Boston, just before 1910, there were three young wireless operators, Albert S. Hyman, Robert Almy 
and Reginald Murray. These young men put together a small wireless station, and since there were no 
licensing regulations at the time, they decided to call it the Hyman-Almy-Murray Wireless .Station. 

They soon discovered that was quite a fist-full on CW, so they took the first two letters of each 
operator' s last name and station HYALMU went on the air. They used this callsign for several months, 
but were nearly involved in an international incident when a Mexican ship named the Hyalmo almost 
went aground off the New Jersey coast. They dec ided that their HYALMU callsign was too close to 
Hya/mo for comfort, so they took the first initials of their three names, and put Station HAM on the air. 
The first ham station? No. But probably the f irst, and possibly the only, Amateur Radio station with 
the HAM callsign. 

Several sources have labeled this story as outright fiction, but it has been just persistent enough to 
arouse my curiosity. Several years ago I decided to track it down, and to determine once and for all if 
the story had any grain of truth. 

Since at least one of the young men was supposedly a student at Harvard University and a member 
of the Harvard Wireless Club, I decided to start my search in the archives at Cambridge, 
Massachusetts. Sure enough, deep in the yellowed files there was an entry: Dr. Albert Salisbury 
Hyman, AB, 1915; MD, 1918. Could this be the same man who gave his last initial to Wireless Station 
HAM? 

It looked promising. The Harvard Alumni Records Office revealed that Dr. Hyman was alive and we ll, 
and furnished me with his current address. I wrote to him, and his grac ious re ply confirmed that, yes, 
he was the same person who, with boyhood friends Robert Almy and Reginald Murray, had put 
Wireless Station HAM on the air. He also revealed that the " original ham" story first saw the light of 
day in a story written by wartime correspondent Percy Greenwood for a New York medical publication. 

According to Dr. Hyman, Station HAM was not located at Harvard, as Greenwood's story indicates, 
but was actually at the Roxbury High School, which in the early 1900s was a prep school for the Ivy 
League. 

A further search through the records disclosed that Dr. Hyman, before his graduation, was a 
shipboard wireless operator for the Eastern Steamship Line that ran ships from New York to Boston 
through the Cape Cod Canal. After graduating from medical school Dr. Hyman became a heart 
specialist and ownAd one of the first electrocardiograph machines in New York (in 1923). He was also 
the inventor of the a.-t ificial pacemaker used In resuscitating the dying heart. 

So goes the saga of Wireless Station HAM. It was definitely not the first Amateur Radio station -
that honor goes to some unknown wireless operator at least ten years earlier. Nor does it have 
anything to do with the fact that radio Amateurs are called "hams." That term goes back to the early 
days of wire telegraphy when slower, beginning operators were said to have a " ham for a fist ;" 
Telegraphic shorthand reduced this phrase to ham. Since wire telegraphers were paid by the number 
of message words they exchanged during their shift, they didn 't like to slow down for newcomers on 
the line, and they often let the poor beginners know about it in no uncertain terms! 

When many of the wire telegraphers switched over to radio in the early 1900s, they brought with 
them much of their unique language. The commercial operators seldom communicated directly with 
Amateurs, but all the wireless stations in the early days were on the same frequenc ies, and the simple 
detectors then in use were unable to separate the signals; two Amateurs talking across town often 
jammed other local stations. When an important message was hopelessly garbled by a strong Amateur 
signal , the frustrated commercial operator often radioed: 

"SORRY OLD MAN, PLEASE REPEAT, THOSE 
DAMN HAMS ARE JAMMING YOU." 

Amateurs, unfamiliar with the term, picked it up and wore it with honor. The original meaning of the 
word has completely disappeared over the years and is now used with pride by Amateurs all over the 
world. 

6 m February 1979 

Jim Fisk, W1 HR 
editor-In-chief 
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FOCUS & COMMENT 

This world of electronics is a fascinating place, and being in the publishing end of it 
makes it even more so - you just never know when you'll come across some 
interesting and unusual bit of information. 

For instance, we have a story about Thomas Edison which should appear in our 
March issue. It's a great story, providing some insight into the drive of a great genius 
and experimenter. The authors really applied themselves to the subject, and the result 
is very readable, informative, and touches upon a discovery which Edison made but 
didn't develop. 

In doing some research to find suitable artwork and illustrations to accompany the 
story, I visited a nearby large public library and gingerly leafed through the fragile pages 
of Scientific American from the period 1870-1880. That, in itself, is enough to keep you 
off the streets for hours at a time. It was a period of great and not-so-great inventions, 
and it became evident that a lot of people are still "inventing" the same gadgets (or 
trying to) , 100 years later. 

I'm not a poetry buff, having been force-fed plenty of it when I was too young to 
resist. However, something on one of the pages did catch my eye, and it was suffi
ciently unusual that I thought I'd pass it along. Of course, I had to find out what some 
of the names being tossed about have to do with the subject, so further research 
brought to light that Weber was a German physicist, and his name is now used to 
denote a unit of magnetic flux. Grove was a British physicist who invented several 
types of electro-chemical cells and used one type to provide electric light for a lecture. 
Daniell was a British chemist who invented a cell which was considerably better than 
the type then in use. 

Several Encyclopedia did not enlighten me as to who or what Smee is, but then, 
poets are often hard pressed to find a rhyming word. I' ll add that one to my list of 
things to look up the next time I'm in a large library. Here's a sample of what Maxwell 
did when he didn't feel like deriving equations: 

ELECTRIC VALENTINE 

Telegraph clerk A to Telegraph clerk B: 
"The tendrils of my Soul are twined 

With thine, though many a m ile apart; 
And thine in close-coiled circuits wind 

Around the magnet of my heart. 
"Constant as Daniell, strong as Grove; 

Seething through all its depths, like Smee; 
My heart pours through its tide of love, 

And all its circuits close in thee. 

"O tell me, when along the line 
From my full heart the message flows, 

What currents are induced in thine.1 
One click from thee will end my woes." 

Though may an Ohm and Weber flew 
And clicked this answer back to me: 

"I am thy Farad staunch and true 
Charged to a Volt with love for thee ." 

!!P_ 
dt 

The cryptic signat ure was derived f rom the fu ndamental equation of thermodynamics: 

!!P_ 
dt =j. C.M . (James Clerk Maxwell) 

Professor Maxwell used exercises like this in relaxation fro m more rigorous scientific thought. 

From Scientific American, Jan . JO, 1880, reprinted with pe rmission. 

I couldn't have said it better myself! Happy Valentine's day, Happy Groundhog Day, 
and Happy Novice Roundup (that's a contest on February 3 to 11 - flex your keying 
muscles and go to it). 

8 m February 1979 

Thomas McMullen, W1SL 
Managing Editor 



For super operator convenience, 
Our keyboard works in MORSE, BAUDOT, and ASCII codes and controls the terminal, too. 
You can edit a message , program the HERE IS message, send the "QUICK BROWN 
FOX . .. " test message, change speeds, and change the terminal modes, all from 
the keyboard itself. In fact, the KOS (Keyboard Operated Switch) feature even turns 
the transmitter on and off from the keyboard, The DS-3000 KSR also features full-length 
72 character lines (16 lines per screen), 5 speeds of BAUDITT and ASCII RTTY and Morse 
code from 1to175 wpm (Version3), and word wrap-around to prevent splitting of words at the c\f>.\;· 
end of a line. When combined with the HAL ST-6000 Demodulator, you have the s?B 
ULTIMATE in RTTY equipment. B~\) O \)3 
DS-3000 KSR Version 3 (MORSE, BAUDOT, ASCII) _ . - . . .............. . - . .. - - - .. - ....... <..f\'.:.~~1~0'00~'2,S 
DS-3000 KSR Version 2 (BAUDOT & ASCII only) .. . _ . .... . _ ... . _ .. . . $1195 .00 V ~'\. 

Write for our latest catalog & RTTY guide. 

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

For our Overseas customers: 
see HAL equipment at: 

Richter & Co.; Hannover 
1.E.C. lnterrelco; Bissone 
Vicom Imports; Auburn, Vic., Australia 



Al:l:IPI ID SllSllllllS! 
Before you make the choice of a new hand-held, ask about these important features: 
1. Is the case fiberglass reinforced Lexan®? 
2. Are the batteries convenient for carrying extras? 
3. Is the capacity suffic ient for a day's operation? 
4. Is there a method for conserving battery life when high power is not required? 
5. Does it fit your hand comfortably? 
6. Do you have a choice of charging methods? 
7. Do you have an ample choice of accessories to back up your radio? 
If you can answer 'yes' to all of the above, then you've made the obvious ch9ice. 

You want a Wilson Mark IV hand-held . .. and accept no substitute for it! 

Wilson hand-helds have been known world-wide for exceptional 
quality and durable performance. That's why they have been 
the best selling units for years. 

The Mark Series of miniature sized 2-meter hand-helds 
continues the tradition of dependability and operation, but in 
an easier to use, more comfortable to carry size. 

The small compact size battery pack makes it possible to 
carry one or more extra packs in your pocket for super ex
tended operation time. No more worry about loose cells 
shorting out in your pocket, and the economical price 
makes the extra packs a must. 

Conveniently located on top 
of the radio are the controls 
for volume, squelch, access
ory speaker mike connec
tor, 6 channel switch, 
BNC antenna connector 
and LED battery 
condition 
indicator. 

To obtain complete specifications 
on the Mark IV , along with Wilson's 

other fine products, see your local dealer 
or write for our Free Amateur Buyer's Guide. 

MARK IV::::: 1 & 4.0 watts 

SPECIFICATIONS: 
•Range : 144-148 MHz 
• 6 Channel Operation 
• LED Battery Condition Indicator 
• Individual Trimme rs on TX and RX Xtals 

• Rugged Lexan® outer case 
• Switchable Hi-Lo Power 
•Current Drain : RX 15 mA 

TX - Mark IV : 900 mA Hi, 400 mA Low 
• 12 KHz Ceramic Filter and 10.7 Monolithic Filter 

included. 
• 10.7 MHz and 455 IKz IF 
• Spurious and Harmonicj : more than 50 dB 

below carrier 
• BNC Antenna Connector 

• .3 Microvolt Sensitivity for 20 dB Quieting 
• Uses special rechargeable Ni-Cad Battery 

Pack 
• Rubber Duck and one pair Xtals 52/52 

included 
•Weight: 19 oz. including 

batteries 
•Size: 6" x 1.770" x 2.440" 
• Popular accessories available : 

Wall Charger, Mobile Charger, 
Desk Charger, Leather Case, 
Speaker Mike, Battery Packs, 
and Touch Tone™ Pad. 

Illustrated is Wilson's BC-2 Desk Top Battery Charger 
shown charging t he Mark Series Unit 

or the BC-4 Battery Pack only. 

Consumer Products Division 

Wilson 
Electronics Corp. 

Prices and specificat ions subject to change without notice. 

4288 South Polaris Avenue • P. 0. Box 19000 • Las Vegas, Nevada 89119 
Telephone (702) 739-1931 • TELEX 684-522 



NEWSL/N_F ________ _ 
AMATEUR RADIO F.l\RED QUITE WELL in the FCC's WARC 79 *roposal, as fur ther de tails were 

made available in mid-December. The biggest gain was t e addi tion of three new HF Ama
teur bands~ 10 .1-10.2, 18.068-18 . 168 , and 25. 11-25 .21 MHz~ as exclusively Amateur 
bands worldwide . A 50-kHz addition t o 15 meters, making it 20.95- 21.45, i s also in the 
proposed U.S. position, a l ong with a shift 50 kHz downward for 40 meters to make it an 
exclusively Amateur band worldwide from 6.95-7 . 25 MHz. 

80 Meters Would Become exclus i vel y Amateur from 3.5- 3 .9 MHz in Region 2 , where it's 
now shared wi t h fixed and mobile services , while 3.9- 4.0 MHz would remain shared as at 
present. The 10-meter band woul d remain as is , worldwide. 

The Proposed Bottom-60-kHz loss on 160 t o AM broadcas t would be somewhat tempered by 
a proposed worldwide allocation of 1860-1900 kHz exclusively for Amateurs with 1900-
2000 kHz remaining shared with other services in Regions 2 and 3. 

With Two Notable Exceptions, t he higher frequency Amateur bands a l so fared well. The 
big exception was 220- 225 MHz, proposed for a worldwide Maritime Mobile band with Amateurs 
a secondary user in Region 2 only. Radiolocation use of the band would be continued as i s 
through 1990 and beyond . The other significant loss is the lower part of the 1215-1300 
MHz band , with Amateurs bumped from the lower 25 MHz i n favor of navigational satellites. 
The 1240 - 1300 MH z portion would remain as i s, shared with Radiolocation. No changes 
appear to have been proposed for 50 , 144, 420, or the other higher frequency Amateur 
a llocations. 

REVELATIONS THAT AMATEUR RADI O wa s a principal comrnunicati ons tool of the Peop l e's 
TemprE"""have heightened Amateur sens i t i vi t y to abuses of the Amateur bands. Legitimate 
Amateur operations by missionar i es are sure to suffer from the tragic events, as govern
ment authorities as well as individual Amateurs pay more critical attention to what they 
hear in the Amateur bands . Amateurs in the Caribbean had been disturbed by the lower f re 
quency Amateur operations of the Peop le' s Temple for some t ime, with a number of formal 
protests filed about those acti vities. It's no secret that Amateur f requencies and equip
ment have been used by dope traffickers, and unlicensed or improper use of the Amateur 
bands by boating enthusias ts has a l so been a cause of international concern . 

A NEW ST. LOUI S AREA HAMFEST has just been announced for Saturday, March 31, a t the 
St. Louis Convention Center. More than 30 exhibitors have already been signed, and a 
Midwest regional repeater council meeting will be held there along with the usual ses 
sions on DX, antennas, comput ers, RTTY , ATV, and the like. For further details, con
tact K9EID. 

UNUSUAL REPEATER INTERFERENCE in the Wyandotte, Michigan, 147 . 84-24 sys tem was t r aced 
to a super- regenerative receiver in a nearby gar age door opener . Quench frequency of 
the recei ver de t ector was 600 kHz, and any strong near by s i gnal would cause the r eceiver 
to transmit signals of ±600 kHz from that signal. They could be heard for several blocks. 
The door-opener manufacturer has been very cooperative , working wi th area Amateurs to de
termine what's causing the problem. 

RADIO MOSCOW br oadcas ts RS satellite news in English on 7165 kHz at 0130Z Sunday (Sat
urday evening , U.S . time). Beacons from both RS satellites have been operating simultan
eously much of the time, and indications are that RS-1 now leads RS-2 by several minutes. 

Special Awards For RS Contacts have been announced by the Russians. The first 10 
Amateurs on each continent who make a contact through RS are elegible to receive medals, 
while any Amateur making 10 contacts with other Amateurs using RS will r eceive a certifi 
cate. Details on a dditional RS awards are available from W9KDR at ARRL for an SASE. Ap
plicati ons for the awards go to Satellite Communications Committee, Box 88, Moscow, U.S.S.R. 

AMSAT'S PHASE 3 SATELLITE PROJECT is progressing nice ly at Goddard . Technician Marie 
Marr has complet ed a wooden mockup of the spacecraft f or building a wi r ing harness, and 
KlJX is working on antennas for the new satellite. 

DR. JOHN DEMERGADO, director general of Canada' s Telecommunications Regulatory Com
mission, has just been licensed as VE3LBA. 

A NEW SPANISH-LANGUAGE Amateur Magazine, Radioaficion, is being publis hed in Spain 
by EASME/EASLF . Price is 60 psetas an issue, from Ediciones, Andres Baquero 7, Muc ia, 
Spain. 
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BY BILL WILDENHEIN, W8YFB 

Many beginners' receivers are 
designed solely for simplicity, 
and are a disappointment when 
you try to use them on a crowd
ed band. All too often there is 
little that can be done to 
improve the simple receiver's 
performance. I have attempted 
to produce a set that would at 
least be equivalent in 
performance to the older, 
higher-quality, general-coverage 
receivers. As a result this 
receiver has sensitivity 
equivalent to a Hammarlund 
HQ-129X (which I used as a 
comparison receiver). Selec
tivity is quite simi lar - either 
700 or 2500 Hz, with single
signal performance. What this 
means is that if you tune a 
synchrodyne (single-conver
sion) receiver, or any rather 
broad receiver, you receive the 



same signal on each side of 
zero beat; that is called 
"double-signal" reception. In 
my receiver, one signal is 
filtered out; this effectively 
doubles the selectivity. Stabil
ity is far superior to the 
Hammarlund. Image rejection 
on 80 and 40 meters is not as 
good, compared with the 
HQ-129X. 

Essentially, you get the 
performance of an eleven-tube 
set, but my receiver requires 
only the equivalent power input 
necessary for lighting the two 
pilot lights on the Hammar
lund! The only significant 
difference is in overall gain. 
This does not affect DX capa
bility at all, since the effective 
signal-to-noise ratio is similar. 
This means that a 1-microvolt 
signal on 80 or 40 meters will 
result in a readable signal from 
the speaker in a normal ham-
s hack environment. Although 
the Hammarlund can be 
cranked up to a higher volume 

level, the noise rises with the 
signal, which is therefore no 
more readable. 

I would often go upstairs for 
a cup of coffee while running 
drift tests on the oscillator, and 
leave the receiver tuned to a 
QSO from distant parts of the 
world. There was enough 
volume from this receiver that I 
never missed a word as I 
sipped. The antenna most often 
used was a 40/20 meter sloping 
dipole. 

The modular approach 
By making the receiver from 

a few simple modules it 
becomes very easy to later 
incorporate modifications or 
improvements without having 
to start over. You can build all 
the modules, interconnect 
them as a finished receiver on 
your workbench, and only then 
do you need to consider 
"packaging." You can build as 
few as three small modules and 
connect them as a receiver 

This view from the rear of the receiver shows the audio-amplifier circuit board on the 
left, and the power-supply board on the right. The large board for the audio amplifier is 
needed because the IC develops a considerable amount of heat, which is dissipated 
by the copper foil on the board. The power transformer for the supply is located in 
another enclosure, mainly to keep its ac field from causing hum in the high-gain IC. 
Voltage can be "borrowed" from the transformer in your transmitter supply, as de· 
scribed in the text. 

Simplicity is the outstanding feature of 
the front panel of the receiver. A tuning 
dial to select the station, a volume (gain) 
control for the audio, and a band-peaking 
control to choose between 80 or 40 
meters, cover the essential funct ions. 
Some degree of audio selecti vity is 
provided by an internal filter, selectable 
by means of the CW/SSB switch. Cali· 
brat ion marks for the higher bands are 
used when an external converter is 
hooked to the receiver, as descri bed 
later. 

which will have surprising 
"punch," then add the other 
modules one at a time. The 
basic receiver covers 80 and 40 
meters, but a simple two
transistor converter can be 
added for 20, 15, 10, and any 
other band of your choice. I'll 
describe just such a converter 
in a subsequent issue. 

The complete schematic 
diagram for the 80/40 -meter 
receiver is shown in Fig. 1. It 
may seem complex, but it really 
is just a group of small, simple 
modules. The set can be 
duplicated and then tested with 
nothing more than a $15 
imported 20,000-ohm-per-volt 
multimeter. Here's a quick 
rundown on the various stages, 
after which I have a few 
important precautions to 
discuss. 

The antenna connects 
through L 1 to the tuned circuit 
L2, C1, which tunes to either 80 
or 40 meters without need for 
bandswitching. The diodes 
offer some protection against 
input overload from a trans
mitter. The input signal is mixed 
with the output of the local 
oscillator (LO) to produce the 
intermediate frequency (1-f) of 
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Fig. 1. The schematic diagram 
shows all the basic c ircuits for 
a receiver that is not overly 
complicated, yet is capable of 
excel lent performance. The 
front end is a simple FET mixer, 
followed by an i·f crystal filter 
for selectivity. An integrated· 
circuit prod uct detector wi II 
receive either CW or ssb (and 
a-m) signals. This stage is fol
lowed by an audio fi lter for 
more selectivity, and then an 
audio amplifi er to drive a 
speaker or headphones. A very 
s table local oscillato r (VFO) 
heterodynes incoming signals 
down to the intermediate fre
quency, and a c rystal·con· 
t rolled beat· frequency osci Ila· 
tor (BFO) generates the carrier 
needed for the product detec
tor. Note the heavy lines show· 
ing the ground, o r common, 
connect ions for the power 
supply an d o ther modules. 
Some modules do not have a 
separate ground, but connect 
together for a common return 
to chassis grou nd. This pre
vents possi ble hum or noise 
pickup between stages. 

LOCAL OSCILLATOR (LO) 
5.2 - 5.9 MHz 

~~~~~~~~~-Q~.~~~~----, I 

MPF/02 I 

1746 kHz. The local-oscillator 
frequency range is the same for 
both 80 and 40 meters, so 
again, no bandswitching is 
required. You can choose any 
intermediate frequency from 
about 1725 to 17 48 k!-1 7 without 
any component changes other 
than the crystals in the fi!ter 
and beat-frequency oscillator 
(BFO). This gives you some 
latitude when you look for 
surplus crystals. 

Components C2 and L3 tune 
the mixer output to the inter
mediate frequency, and L4 (a 
part of L3) steps the impedance 
down to a value appropriate for 
the KY f ilter. This particular 
type of fi lter is popular in 
Europe but relatively unknown 
here. The filter is the circuit 
that provides the single-signal 
characteristic I mentioned 
earlier. The i-f signal from the 
KY filter is coupled to the 
product detector through the 
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untuned transformer L6 and L7. 
The product detector is also a 
form of mixer. If the incoming 
signal is 1746 kHz, and in the 
product detector it is mixed 
with a 1747 kHz signal, the 
difference is 1 kHz (1000 Hz). 
This second signal comes from 

Fig. 2. This is the printed
c ircui t pattern fo r the 
product detector if you 
use a Motorola MC1550G 
or HEP590 integrated cir
cuit. See Fig. 3 for the 
parts place ment. Th i s 
view is from the foil side 
of the board. 

the beat frequency oscillator. 
You probably have noticed 

that the KY filter and BFO both 
specify a 1746-kHz crystal. The 
KY filter uses the crystal in a 
series mode, while the BFO 

uses the crystal in a parallel 
mode. The average difference 
is about 250 Hz if both crystals 
are manufactured on exactly 
the same frequency. However, 
you needn't worry about this 
point; in the prototype receiver, 
the crystals were almost 

exactly on the same frequency, 
and the audio peak response 
was, as you might suspect, at 
250 Hz. This is too low, but a 
more reasonable 700 to 1000 Hz 
audio signal can still be copied 

r E;RMINAL 
LUGS 



AUDIO LOW-PASS FILTER 
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nicely, even though this 
represents a loss in sensitivity 
of 10 to 12 dB. That was the 
situation under which I 
measured the sensitivity of the 
set and it still performed well. 
This represents a "worst case" 
condition, and yet it Is a 
completely useful receiver! In 
other words, don't worry about 
the crystals! Just order a pair 

Fig. 3. A parts-place· 
ment guide for the 
product detecto r 
board of Fig. 2. The 
view is from the com· 
ponent sid e of the 
board. 

for the same frequency and you 
can't lose. Although 
improbable at the crystal 
frequencies used, you might 
get a pair 1 kHz apart. By 
merely swapping crystals 

NOrE /· THESE WIRES ARE NO. 22(0.6mm) 
STRANDED HOOKUP WIRE 
T WISTED TOGETHER 

C2J 
'T' 01 
rh /If',/ 

between the KY filter and the 
BFO, you could obtain a 
separation of 1000 Hz, minus 
the usual 250 Hz due to their 
operating in different modes. 
This would result in a separa
tion of 750 Hz, which would be 
excellent. The overall receiver 
selectivity will improve if your 
crystals have slightly more 
separation than mine did. 

The audio output from the 
product detector is fed to the 
audio lowpass filter. This filter 
provides the rest of the 
selectivity. It is switchable for 
900 or 2500 Hz cutoff; it passes 

all audio below these 
frequencies. The value of 
capacitors in the filter is not 
critical. I have built this circuit 
many times, and never took any 
pains to match capacitors, yet 
it always works. The values 
shown were selected for my 
own personal preference as to 
audio quality on CW. You may 
wish to change them to suit 
your taste. The output of the 
lowpass filter couples to the 
GAIN or volume control. This 
control is also the terminating 
load for the audio lowpass 
filter, hence the low value of 
resistance chosen. The last 
stage is a 1-watt, high-gain 
audio amplifier. This stage is 
" almost hi-fl." Distortion Is very 
low, and you will have nice 
audio quality if the receiver is 
connected to a better speaker 
than the one in the enclosure 
in the photos. 

The beat frequency oscillator 
circuit was selected for two 
reasons: it operates the crystal 
in a parallel mode to achieve 
the frequency separation we 
discussed earlier, and its 
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Fig. 4. This is the etching pattern for the audio amplifier, from the foil side of the board. 
The large copper area Is required as a heatsink for the IC. See Fig. 5 for component 
placement. 

output level is compatible with 
the requirements of the 
product detector. Too much rf 
voltage can blow that 
integrated circuit. Capacitor 
C39 may not be necessary. I 
believe you would be as well 
off by replacing it with a fixed 
capacitor of a value between 22 
and 39 pF. The purpose of this 
capacitor is to move the crystal 
frequency slightly. 

number of each type was used 
during frequency-runs here. The 
silver micas commonly showed 
erratic jumps in frequency, 
while the polystyrene 
capacitors produced smooth 
curves, with variations of 
perhaps 5 Hz departure from 
the average drift curve in a half 
hour. After reaching temper· 
ature equilibrium, many of the 
oscillators would run for 
hours with 5 Hz (or less) drift 
per hour. 

A part of this success is due 
to proper choice of L 11 . This 
coil is wound on a toroid 
having a small positive 
temperature coefficient. That is, 
the oscillator drifts lower in 

frequency as it warms up. The 
same is true for the variable 
capacitors. However, the 
polystyrene capacitors have a 
negative temperature coeffi· 
cient, so they can do a pretty 
good job of balancing out the 
error. If you are an inquisitive 
nut like me, buy about five of 
the capacitors recommended 
for C29 and use the one with 
the best drift characteristic. 
Even without this extra effort, 
your receiver's ultimate 
stability will be within 100 Hz 
per hour. Actually, this is far 
better stability than you need; 
during a five-minute QSO this 
means a drift of about 8.3 Hz. 
By comparison, the Hammar
lund HQ-129X has a half-hour 
warmup drift of about 8000 Hz 
on 40 meters, followed by a 
steady drift of about 900 Hz per 
hour for several more hours 
before it settles down to its 
" normal" drift of about 300 Hz 
per hour! 

The reason I carried the work 
on this oscillator to such 
extremes was to be sure that 
you could successfully 
substitute capacitor C27 and 
still bui Id a successful receiver. 
That capacitor, plus the dial 
shown in the photos, accounts 
for about half of the total cost 
of the receiver. Those particular 
components were chosen 
because they are currently 
available if you want to buy 

The local oscillator is a 
Vackar circuit. It is not as 
widely used here as in Europe, 
but it is an inherently stable 
circuit. By proper proportioning 
of the fixed capacitors it is 
possible to reach a point where 
a husky change in power 
supply voltage has a very smal I 
effect on the frequency. In the 
prototype (and several others 
built at the same time to verify 
that they would behave the 
same), this shift was less than 
100 Hz for a one-volt power 
supply change. The chosen 
values seem to pretty well 
compensate for the expected 
shifts in transistor gain. To 
verify operation, four different 
types of fets were used, all 
successfully. Two were vhf 
fets, one was a fet switch, and 
one was an audio fet. 
Capacitors C29, C30, and C31 
are sometimes specified as 
silver mica by some builders. 
Polystyrene capacitors are 
much cheaper and are far 
superior in performance. A 

Fig. 5. A parts-placement guide for the audio amplifier, shown from the component 
side of the board. 
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new parts. If you wish, you can 
substitute a tuning capac itor 
from the ARC-5/SCR 274 
Command transmitters; at our 
club flea market this summer I 
picked up four of those at $1.00 
each! They are an exceptionally 
fine capacitor with about a 95:1 
precision gear drive that makes 
tuning a pleasure. More about 
substitutions later. 
Precautions 

Now I have some very 
important precautions. Be sure 
you are familiar with them 
before you build! In Fig. 1, 
notice that the ground bus on 
each module is shown as a 
dark black line. At the audio 
amplifier, notice there is a 
chassis ground connected to 
this bus. Look at the GAIN 
control and note its common 
terminal has no chassis 
ground; neither does the 
lowpass filter common bus, nor 
does the output side of T1 
connecting to the lowpass 
filter. The circuit board layouts 
to be presented later are 
arranged so the mounting 
screws do not touch this 

Fig. 6. This etching pattern 
is for an alternative product 
detector using the RCA 
CA3028A IC. Its perfo rm
ance is t he same as the one 
shown in Figs. 1 and 2, and 
the input and output con· 
nections are the same. 

ground foil on the board. In 
other words, you have only one 
chassis ground in the entire 
audio system! By doing this, 
you can locate any module 
anyplace in the receiver 
without running into "ground 
loop" problems (such as 
feedback, instability, hum, and 
the like). The shielded wires 
interconnecting these audio 
modules must have a jacket 
over the shield braid to prevent 
the shield braid from touching 
the chassis. 

The mixer, VFO, and probably 
the BFO, can have chassis 
grounds. In fact, the mixer and 
VFO should have such a ground 
since their tuning capacitors 

An internal view of the receiver shows that there Is plenty of room, and the circuitry is 
not overly complex. The variable capacitor connected to the tuning dial is C28 in the 
VFO c ircuit. No switching is necessary to cover either 80 or 40 meters. 

are both grounded to the 
chassis. The product detector 
and KY fi lter may or may not 
need a ground. It is easier to 
isolate these modules when 
you do your original circuit 
board layout than to try to 
isolate a completed circuit 
board if trouble appears later. 
You can always later put a 
solder lug under a mounting 
screw and run a piece of no. 22 
solid wire to the nearest 
ground foil on the circuit board. 
(Actually, I got by with a 
second audio ground; the 
phone jack was not insulated 
from the panel, but no problem 
resulted. That was just luck.) 
Notice that the output of the 
BFO and local oscillator is fed 
through a piece of coax to their 
respective destinations. If you 
used ordinary hookup wire, 
these leads would become 
little antennas, broadcasting 
the oscillator signals to nearby 
wires and components. Keep 
these cables as short as 
possible. This allows you a 
little more freedom in locating 
modules and running inter
connecting leads. 

Finally, look at the power 
supply in Fig. 1. Notice that the 
output wires that feed power to 
the various modules are shown 
with the common, or minus 12 
volt, wire in heavy black lines. 
This is just for ease in tracing 
out the circuit. However, notice 
that a separate, short, power 
cable feeds the audio amplifier, 
while another power cable goes 
to the lug strip where it 
branches out to all other 
modules. This is extremely 
important! The audio amplifier 
has a demand that swings 
wildly. When the amplifier is 
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Fig. 7. Parts-place· 
ment guide for the 
alternative prod
uct detector board 
shown in Fig. 6, 
from the com
ponent side. 

idling, current is about 7 mA. 
When you are copying a strong 
signal, the current in the audio 
amplifier can go to 120 mA or 
higher. Meanwhile, all the other 
modules together draw a 
steady, unvarying 18 mA from 
the power supply. 

If you were to connect a 
sensitive scope across the 
amplifier end of the power wire, 
you would see an audio signal 
superimposed on the steady 
de. If the other stages were 
connected to this point the 
signal would be fed back to 
earlier stages, to be amplified 
and fed to the audio amplifier 
again. As a result, your receiver 
can suddenly become a wild, 
uncontrollable audio oscillator. 

One last thing about the 
power supply leads should be 
noted. You can see a pair of 
wires from the terminal strip 
marked "external send-receive 
switching." These wires go to a 
switch or relay that is open on 
transmit and closed cir1 receive. 
This switch is already bl1ilt into 
the transmitter that was 
described in the July, August, 
and September, 1978, issues of 
Ham Radio Horizons. This 
circuit cuts the power to the 

Fig. 8. Foil-side view of the etching pat
tern for the local oscillator, or VFO, 
board. See Fig. 9 for the component 
layout. 
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mixer and product detector 
when you switch to transmit. 
Notice that both oscillators are 
wired to run continuously; this 
will improve stability. Finally, in 
Fig. 1, notice that the power 
supply transformer, T2, and its 
primary wiring are enclosed in 
a pair of dashed lines. This 
portion of the circuit must be 
at least 12 inches away from 
the audio amplifier circuits -
particularly the lowpass filter 

toroids - otherwise an 
annoying hum will develop and 
no amount of filtering can 
remove it. It's caused by the 
magnetic field of the 
transformer being coupled into 
the audio circuitry. In the 
photographs you can see that 
both enclosures are shielding 
their components quite well. 
However, if you place the 
receiver on the left side of the 
enclosure containing the 
transformer and converter, the 
hum is annoying. Put the 
receiver on the right side and 
the hum disappears. This also 
illustrates that aluminum is 
virtually useless as a shield at 
power-line frequencies. By 
careful location of the power 
transformer with respect to the 
speaker, magnetic coupling to 
the speaker voice coil can be 
reduced to a very low level. 

Table 1. Sources of materials for the receiver. 

Variable capacitors, APC capacitors, 
compression trimmers, toroid coi l 
forms, rf chokes, enclosures 

Variable capacitors, compression 
trimmers, power transformers, 
rotary switches 

Resistors, fixed capacitors, transistors, 
diodes, PC board material 

Crystals, crystal sockets 

Crystals, crystal sockets 

Diodes, transistors, fets, integrated 
circuits, components 

Fixed capacitors, switches, resistors, 
transistors, fets, integrated circuits 

Transistors, diodes, integrated circuits 

Capacitors, diodes, transistors, 
integrated circuits 

Transformer (T1) 

G. R. Whitehouse 
15 Newbury Drive 
Amherst, New Hampshire 
03031 
Fair Radio Sales 
1016 East Eureka 
Box 1105 
Lima, Ohio 45802 
Gull Electronics 
12690 Route 3 
North Huntington, 
Pennsylvania 15642 
JAN Crystals 
2400 Crystal Drive 
Ft. Myers, Florida 33901 
Jess B. LebQw, Jr. 
355 Mower Road 
Pinckney, Michigan 48169 
Adva Electronics 
Box 4148A 
Woodside, California 94062 
Digital Research Corporation 
Box 401247 
Garland, Texas 75040 
Integrated Circuits Unlimited 
7889 Clairemont Mesa Blvd. 
San Diego, California 92111 
Bullet Electronics 
P.O. Box 19442 
Dallas, Texas 75219 
Circuit Specialists 
1344 North Scottsdale Rd. 
Tempe, Arizona 85281 



Construction 
Now that you have a feel for 

the circuits, I'll give you some 
construction details. Your first 
concern is circuit boards. There 
is no reason not to make them 
yourself if you have the equip
ment. The most difficult board 
is the product detector; its 
original artwork is shown in 
Fig. 2; the parts placement is 
shown in Fig. 3. Here is how it's 
done: Fig. 2 is drawn to show 
the bottom, or copper-foil, side 
of the board. I find it easiest to 
first draw it accurately to exact 
size on a sheet of cross-ruled 
paper available at discount 
stores or other stores handling 
school supplies. You can place 
all the components right on the 
drawing to be sure they will fit. 
Next, cut the proper size of 

Fig. 9. Local-oscillator parts· 
placement guide, shown from 
the component side. The FETs 
are MPF102 - other types may 
work, but some have different 
pin connections and would 
require another board layout. 

circuit-board material with a 
fine hacksaw. Protect the 
copper foil with a piece of 
smooth wood when you clamp 
the material in a vise. File the 
edges smooth. Now polish the 
copper surface thoroughly with 
fine steel wool. After polishing, 
do not touch the shiny surface 
with your fingers. 

Next, use masking tape as 
wide as the board to cover the 
shiny copper. Do not use 
smaller masking tape, as the 
etchant will often eat under a 
masking-tape joint. Firmly 
press the masking tape in 
place all over the board. Now 
you can draw or trace your 
layout on the masking tape. 
With a very sharp jack knife, 
modelmaker's knife, or razor 
blade, cut away the unwanted 
material and peel it off the 
board. In all the layout views, 
the dark portion is the copper 
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Fig. 10. Etching pattern for the regulated power-supply board. See Fig. 11 for the parts 
placement. 

you do not want etched away; 
it is the area that is left 
covered with masking tape. 
After the unwanted masking 
tape is peeled away (keep your 
greasy fingers off that exposed 

copper!) it is ready for etching. 
At this point I usually mark all 
the holes to be drilled on the 
remain ing masking tape. 

Radio parts supply houses 
have ferric chloride etchant 
available; Radio Shack is a 
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good source. You ' ll need a 
heater to keep the stuff warm; 
the cheapest solution is a 40-
watt light bulb in a two-pound 
coffee can. Place a plastic dish 
on top of the coffee can and 
pour in enough etchant to 
cover the board well. Put the 
board in with the masking tape 
up. With a small plastic or 
wood stick filed to a chisel 
point to get under one end of 
the board, rock it up so it is 
I ifted from the etchant at one 
end. As the etching takes 
place, you will notice that each 
time you lift the end of the 
board out of the etchant a dark 
slurry can be seen running 
down the board. This is etchant 
loaded with copper. That is the 
reason for moving the board -
you bring fresh etchant in 
contact with the copper. 

In about 20 minutes your 
board should be completely 

II[ 
l.~ 

Fig. 11. Wiring guide for the power supply board, from the component side. The ac· 
input connections are to be wired to a 12-volt, center-tapped transformer mounted in 
the speaker cabinet, or to voltages " borrowed" from a transmitter power-supply trans
former. 
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Fig. 12. A copper heatsink is necessary 
for the regulator IC in the power supply. 
You can easi ly make one from a piece of 
copper, bent as shown here. Th is 
mounts on the component side of t he 
board . 

etched. Remove it from the 
solution and thoroughly rin se 
the board to stop the etching 
act ion. Pat it dry with a cloth, 
then dri 11 the holes. I usually 
use a no. 66 drill for most 
holes, a no. 60 for heavier 
component leads, and usually a 
1/8-inch drill for mounting 
holes. When the holes have 
been drilled, peel off the 
remaining masking tape. Again, 
rinse thoroughly after 
scrubbing the board with 
strong c leanser to eliminate 
any traces of etchant. Clean it 
very well - even the tiniest bit 
of etchant can slowly eat 
through small component 
leads. 

After your board is clean and 
dry, paint the foil side with a 
thin mixture of rosin dissolved 
in alcohol. After this dries 
you'll have a hard coating of 
rosin that allows you to handle 
the board without getting your 

Fig. 13. A foi l-side view of the etching 
pattern for the crystal-controlled beat· 
frequency osci llator (BFO). See Fig. 14 
for the parts location. 
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fingers on the copper. Now you 
can mount components on the 
board. Be sure the leads are 
clean. Don't use a dinky 25-watt 
soldering iron! Use a 47- to 56-
watt heating element with a 
1/8-inch tip. If you are a 
beginner, use heatsinks on 
component leads until you 
develop a sure hand and speed. 
Don 't try to use a Weller gun! 
That is a good way to wreck 
transistors. 

After all components and 
interconnecting cables are 
so ldered in, scrub the rosin off 
the board with a toothbrush 
dipped in alcohol. The rosin 
w ill read ily absorb mo isture 
and can form " flux bridges" 
that will be partial short
circuits later. Examine the 
board very carefully for solder 
bridges between foils. 

Fig. 3 is a component layout 
for the product detector. Notice 
that one capac itor is not 
needed. I usually al low for 
"coupl ing capacitors" on all 
boards. For instance, if I made 
an oscillator with too much 
output, I could reduce the 
output by using a very small 
capacitor for coupling. It is 
often difficult to foresee wh ich 
board will be most accessible 
for this adjustment, so I 
include provisions on all 
boards that might need it. If 
unneeded, the coax can, as in 
this case, be connected 
directly to the pad in pin 8 of 
the IC. Fig. 4 is the PC layout 
for the audio amplifier, and Fig. 
5 is the component layout for 
it. Notice one capacitor 
connected to the emitter of 02 
is marked "see text." This can 
beabout10to20µF, 6to25 
volts, and will increase the gain 
of the amplifier considerably. If 
you substitute a low-beta 
transistor at 02, you might 
need more gain. If the 
recommended transistor is 
used, there will be ample gain, 
and adding this extra capacitor 
may make the amplifier a bit 
wi Id. Capac itor C20 also may 
be unnecessary. I usually park 

Fig. 14. Parts-placement guide for the 
BFO board shown in Fig. 13, from the 
component side. 

an appropriate capacitor right 
where the power cable enters a 
c ircui t board, just as a 
precaution. This capacitor can 
be used to cure instability, if it 
occurs. Notice that both the 
product detector and audio 
amplifier have electrolyti c or 
tantalum capacito rs. These 
must be installed with the 
correct polarity. 

Fig. 6 is the product detector 
modified for use with an RCA 
CA3028A integrated circuit. All 
components are of the same 
values and have the same 
purpose as in the previous 
product detector except for 
two added resistors. Fig. 7 is 
the component layout, and 
indicates the values of the 
added resistors. Sometimes the 
RCA device is more readily 
available. The HEP 590 IC can 
be used in the first layout (Fig. 
2), but is much more expensive. 
Fig. 8 is the local oscillator 
board layout, and Fig. 9 is its 
component layout. The fet 
shown, 03, is an MPF102; other 
fets may require a different 
layout. Fig. 10 is the PC-board 
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Fig. 15. Etching pattern for the mixer 
board, foil-s ide view. 



Table 2. Parts list for the beginner's receiver. 

Fixed Capacitors 
Designation Description 

C3 0.01 µF, 25 V, disk 
ceramic 

C5,C6,C7 0.1µF, 16 V, disk 
C34,C37 ceramic 

C8,C18,C20 4.7 µF, 16 V, elec-
trolytic 

C9 0.005 µF, 25 V, disk 
ceramic 

C10,C13 0.1 µF, 50 V, Mylar 
C11 ,C12 0.22 µF, 50 V, Mylar 
C14,C15 1 µF, 50 V, Mylar 

C16,C33,C38 0.001 µF, 25 V, disk 
ceramic 

C17,C19 1 µF, 16 V, elec-
trolytic or Tantalum 

C21,C26 10 µF, 16 V, Tan-
talum 

C22 250 µF, 25 V, elec-
trolytic 

C23,C24 0.01 µF, 1000 V, 
disk ceramic 

C25 2200 µF, 25 V, elec· 
trolytic 

C29 100 pF, 630 V, poly· 
styrene (Mallory SC 
310 - do not sub-
stitute) 

C30,C31 510 pF, 630 V, 
polystyrene (Mallory 
SX 310 - do not 
substitute) 

C32 100 pF polystyrene 
or silver mica 

C35,C36,C40 220 pF dipped mica 
or silver mica 

Variable Capacitors 
Designation Description 

C1 365 pF maximum, 
broadcast receiver 
type 

C2 24 to 240 pF com
pression trimmer 
(ARCO 425); add 
C40 (220 pF) in par· 
allel 

C4 7 to 100 pF com· 
pression trimmer 
(ARCO 423) 

Variable Capacitors 
Designation Description 

C27 50 pF air trimmer 
(Hammarlund MC 
50S or equivalent) 

C28 30 pF APC air 
trimmer 

C39 4 to 40 pF com
pression trimmer 
(ARCO 422); for low
er cost, substitute 
a 33 pF disk cer
amic 

Resistors 
Designation Description 

R1 22 ohms, 1/4 to 
1/2 watt 

R2,R16 2700 ohms, 1/4 to 
1/2 watt 

R3 500 ohm potenti-
ometer 

R4 3900 ohms, 1/4 to 
1/2 watt 

R5 22 k ohms, 1/4 to 
1/2 watt 

R6 1200 ohms, 1;4 to 
1/2 watt 

R7 6800 ohms, 1/4 to 
1/2 watt 

R8 1000 ohms, 1/4 to 
1/2 watt 

R9 15 ohms, 1 watt 
R10,R15 47 k ohms, 1/4 to 

112 watt 
R11 56 k ohms, 1/4 to 

112 watt 
R12,R14 100 k ohms, 1/4 to 

1/2 watt 
R13 2200 ohms, 1/4 to 

1/2 watt 
R17 1200 ohms, 1/2 watt 

Miscellaneous 
Designation Description 

CR1,CR2,CR7 1N914 or 1N4148 
silicon diodes 

CR3,CR4 1N4002 or any 1 A, 
CR5,CR6 100 PIV or higher 

diodes 
L 1,L2,L5 Toroid core, type 

L6,L7 T-37·61 (3 required) 
L3,L4 Toroid core, type 

T-50-2 (1 required) 

Miscellaneous 
Designation Description 

L8,L9,L 10 88 mH toroids 
(surplus okay) 

L 11 Toro id core, type 
T ·50-6 ( 1 required) 

L 12 500 µH rf choke 
(J.W. Miller 4629 or 
equivalent) 

01,03,04 MPF 102 JFET 
(2N3819usablewith 
different lead con
nections) 

02 2N3391, MPS 6515, 
or 2N4401 , NPN 
audio amplifier 
transistor 

05 2N2219, 2N3904, 
2N2222, NPN tran
sistor 

T1 1000 ohms primary, 
2000 ohm C.T. sec
ondary (Calectro 01 
719) 

T2 115 V primary, 12.6 
V, 112 A secondary 
(secondary voltage 
may be as high 
as 16) 

U1 Motorola MC1550G, 
HEP 590 (RCA 
CA3028A usable 
with alternative lay
out in Fig. 8) 

U2 LM380N or ECG 
740A 2-watt audio 
amplifier IC 

U3 LM340T-12 12-volt 
regulator IC 

Wire and Hardware 
Plastic-covered hookup wire; No. 
24 enamel covered; No. 28 enamel 
covered; RG-174/U coaxial cable; 
insulated, shielded audio cable; 
transistor socket; RCA phono plug; 
closed-circuit phone jack; 2 two
terminal tie-lug strips; 4 six-termi
nal tie-lug strips; dial-drive of your 
choice; small plastic cable clamps; 
assorted lengths No. 4-40 and 6-32 
screws with nuts and lockwashers; 
several 1/4-inch diameter metal 
spacers, 1/4 and 3/8-inch long. 
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Fig. 16. Parts-place
ment guide for the 
mixer board shown in 
Fig. 15, view from the 
component side. 

12v -

layout for the power supply. 
Notice the very heavy 
interconnections which are 
necessary for stabi I ity. As it 
turned out, the capacitor 
marked " see text" was not 
needed; occasionally an extra 
filter capacitor helps here, so I 
always include space for one in 
a regulator layout. Fig. 11 is the 
component-placement guide. 
Fig. 12 shows the heatsink for 
the power supply IC. 
Occasionally, you can buy 
scraps of flashing copper from 
roofing contractors or sheet
metal shops; another source is 
hobby shops. The copper can 
be very thin and still be 
effective. Aluminum could be 
used if you increased the 
heatsink area 30 to 50 per cent. 
In any case, be sure to smear 
the inside of the sink and the 
bottom of the IC with thermal 
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Fig. 17. Lead identification drawings for 
the transistors used in the beginner's 
receiver. 

grease. Fig. 13 is the BFO, and 
Fig. 14 is the component layout 
for it. Fig. 15 is the PC layout 
for the mixer, and Fig. 16 is its 
component layout. Here again 
I've made provision for a 
coupling capacitor from the 
local oscillator output. 
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The KY filter does not need a 
circuit board; a little scrap of 
aluminum or unclad circuit 
board can be used to mount 
the components. Similarly, the 
audio lowpass filter is built on 
the chassis with rather 
conventional techniques. In the 
beat frequency oscillator 
component layout you may 

Table 3. Coil wind ing data. 

Designation Description 

L 1 1 turn plastic hook· 
up wire 

L2 17 turns No. 24 e.c. 
Core: T-37-61 

L3 80 turns No. 28 e.c. 
L4 16 turns No. 28 e.c. 

wound over L3 
Core: T-50-2 

L5 49 turns No. 28 e.c. 
Core: T-37-61 

L6, L? 19 turns quadrafilar 
No. 28 e.c. (see 
text) Core: T-37-61 

L 11 43 turn s No. 24 e.c. 
Core: T-50-6 core. 

Note: The abbreviation e.c. means 
enamel covered 

wonder why the collector of Q5 
was not directly tied to the 
+ 12 volt line. If the jumper is 
replaced with a 1500-ohm 
resistor, and C38 is moved 
around to connect to the 
collector, much higher voltage 
output is possible. This is an 
example of how you can make 
"convertible" layouts to accom
modate various modifications. 

This completes the board 
layouts for the receiver. You 
have probably noticed that 
each one is not difficult. I 
recommend that you use G10 
fiberglass-epoxy in making the 
boards. You can buy this high-

quality board for reasonable 
prices from surplus dealers, 
and it is well worth looking for. 
The phenolic type of board will 
work in this receiver, but is not 
as permanent, and beginners 
usually have more trouble with 
overheated pads loosening up 
with this type board. 

Shopping List 
I've included a shopping list 

with this part of the receiver 
description, so you can start 
accumulating the things you' ll 
need. Most are common parts 
available through many 
suppliers and mail-order 
houses (I 've listed some of the 
places that have been good 
sources). If you find a good 
variable capacitor that is not 
exactly the same, physically, as 
mine, but the capacitance 
range is the same, then use it. 
Similarly, the dial-drive 
mechanism can be substituted 
if you have one that works 
smoothly and feels right to you. 
Allow plenty of room for 
calibration marks, however. 

INTEGRATED CIRCUI T LAYOUTS 
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Fig. 18. Pin connection s and lead 
identification for the integrated ci rcuits 
used in the receiver. You will not need 
both the MC1550 and the CA3028 de
vices; just be sure that the board you 
have and the IC you buy will work to· 
gether. The MC1550 or HEP590 detector 
is shown in the schematic diagram, 
Fig. 1. 

By the time you have all the 
parts and have made (or 
bought) your PC boards, the 
next issue of Horizons should 
arrive, and I'll tell you how to 
wind the toroids and about 
hooking up the modules. 

HRH 



Apart 

CW ELECTRONICS 
SALES CO. 

1401 BLAKE ST., DENVER, CO. 80202 
Phone (303) 893-5525 

More details? Ad Check page 86. 

ICOM has the 
small space 

solution to a 
lot of mounting 

problems ... 
Mount your new IC-280 

either way: snapped together ... 
or snapped apart to fit 

into a small space. 
Compact head measures 
only 2 1/4" high x 7" wide 

x 3 3/a" deep. 

Call or write today for details. 
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BY BILL WELSH, WSDDB 

Suggestions on how to improve your ham club 

This article describes some of 
the past and present activities 
of an active Amateur Radio 
club. We hope that newer 
amateurs will benefit from it 
and will gain a better under
standing of how a successful 
club works, and the possibility 
of making the Amateur Radio 
service better through club 
activities. 

Most of the larger industrial 
companies offer employees 
recreational opportunities and 
provide the facilities for them. 
Company recreation programs 
often include sports (softball , 
basketball, tennis, golf, 
bowling), special events 
(picnics, dances, Christmas 
parties, trips), and the sponsor
ship of special-interest groups, 
such as Amateur Radio clubs. 

The Lockheed Employees' 
Recreation Club (LERC) 
sponsors Amateur Radio club 
W6LS, one of 33 recreational 
groups sponsored by LERC in 
Burbank, California. The parent 
organization, LERC, is a non
profit corporation. It's located 
on its own property, separate 
from company areas, thus 
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providing complete freedom of 
access at all times. 

The Lockheed Amateur Radio 
club (W6LS) 

W6LS has its own facilities 
in the main LERC building. The 
radio shack occupies about 4.6 
by 9 meters (15 by 30 feet). It's 
stuffed with materials associat· 
ed with its many activities. We 
have access to a kitchen, class 
room, auditorium, parking, and 
other facilities. 

Most club-oriented amateurs 
will realize the difficulty of 
obtaining adequate permanent 
space and the importance of 
good facilities for the success
ful operation of a club. The few 
Amateur Radio clubs that have 
obtained their own buildings 
and facilities are to be congrat
ulated. They have really 
accomplished a major feat! 

Continuing, regular W6LS 
activities involve most of the 
time, effort, and money 
expended at this club. Most of 
the everyday W6LS activities 
are common to other Amateur 
Radio clubs. They're arranged 
alphabetically and are briefly 

described for readers who may 
not be familiar with club 
activities. 

W6LS club activities 

Answering service. W6LS has 
its own telephone (213-
842-1863) and uses an auto
matic telephone-answering 
device to accept messages 
when the shack is not manned. 
About 25 messages are 
received on this unit each 
week, and all requests are 
handled within two days. The 
recorded, introductory remarks 
clearly ask that the cal ler pro
vide his or her name and 
address to receive the data 
being requested. 

Awards. To encourage new 
amateurs, W6LS recently 
initiated an award for con
firmed contacts with all ten 
American cal I sign areas. Most 
operating awards are beyond 
the immediate grasp of begin
ning amateurs, but the Ten 
American Districts (TAD) award 
is well within the reach of even 
the newest novice. American 
amateurs simply send in post-



marked QSL cards, proving a 
two-way contact with an 
amateur in each of our ten call 
sign areas (1 through 0). (Post
marks are required since it's 
easy to obtain blank QSL cards 
as samples from QSL printers, 
and W6LS wants its awards to 
be earned and to have value.) 
One dollar covers printing and 
mailing costs. The cards are 
returned in an envelope and the 
award is mailed in a cardboard 
tube. 

TAD awards have been 
issued to more than nearly 
2000 amateurs, including 
novices In all 50 states and 
more than 200 foreign ama
teurs. Handprinted endorse
ments are added to certify 
special operating achieve
ments, such as code, one band, 
OSCAR, QRP, SSB, and YL. 

Bulletins. The W6LS bulletin is 
currently sent to about 375 
amateurs and 75 Amateur 
Radio groups in 33 states and 
eight countries. It keeps mem· 
bers fully informed of all club 
activities, and provides an 
excellent way to bring hot new 
scoops to members long before 
publication in national 
magazines. 

A good bulletin can do 
wonders in perking up club 
activities. Bulletin editors are a 

special group and have their 
own organizations, such as the 
Amateur Radio News Service 
(ARNS). The W6LS bulletin 
normally includes a list of all 
elected and appointed club 
officers, date and subject of 
the next meeting, introduction 
to new members, minutes of 
the previous meeting, the 
treasurer's report, ARRL official 
bulletins, items for sale, items 
wanted, reports on club 
projects, late-breaking news, 
tidbits from HR Report, items 
from other club bulletins, and 
articles by members. 

Some bulletins are quite 
professional in appearance, 
whereas others are quite rough; 
nevertheless, even a crude
looking bulletin can do an 
effective job for a club. 

DX QSL bureau. W6LS was the 
mailing point for the ARAL Cali
fornia incoming DX QSL bureau 
from 1974 to mid 1978. About 
50,000 cards and envelopes 
were received each month. 
Club members and their ama
teur friends sorted incoming 
cards and envelopes according 
to the first letter in suffix of the 
call sign. As an example, a DX 
card to W6JEP is sorted into 
the J bin. Cards and envelopes 
go to each suffix sorter at least 

View of the operating position at W6LS. The station is used In the club's licensing pro
gram. Hundreds of newly licensed hams have made their fi rst contact from W6LS. 

Club members turning out bulletins and 
memos on a duplicating machine. It's all 
part of typical club activity, and all the 
work is done in the spirit of enhancing 
the Image of Amateur Radio. 

once per month, and many suf
fix sorters picked up their 
material every week at W6LS. If 
you are new to Amateur Radio 
and don't know how the DX OSL 
bureau operates, you're wel· 
come to request a DX OSL 
bureau data sheet from W6LS. 
It will be sent to you at no 
charge; just be sure to enclose 
a note stating what you want, 
and send the usual SASE. 

Cards sent through the 
bureau don't have to be 
addressed; they are simply 
arranged in alpha-numeric 
sequence and shipped in a 
package to the outgoing DX 
QSL bureau. One of the best 
known and most effective 
bureaus in the world is the one 
operated by the American 
Radio Relay League, 225 Main 
Street, Newington, Connecticut 
06111. W6LS was part of the 
ARAL QSL bureau through its 
association with the Los 
Angeles Area Council of 
Amateur Radio Clubs, which 
handles incoming (only) DX QSL 
cards to California amateurs. 
You don't have to be an ARAL 
member to receive incoming 
DX cards through the bureau. 
However, every active amateur 
who ocassionally works a 
foreign amateur should have at 
least one SASE on file with his 
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The ARAL QSL bureau for California amateurs. The W6 Bureau was operated and main
tained on a volunteer basis by LERC Amateur Radio Club members until mid 1978. 
About 3500 man-hours a year were required to handle th is vast task. 

bureau at all times. 
You may find it interesting 

that W6LS received about 1000 
cards per month that should 
not be received. Many foreign 
amateurs assume that all 
American stations including a 6 
in their cal l sign are handled by 
the California bureau. Conse
quently, cards for all Pacific 
areas (such as KB6, KC6, KG6, 
KH6) are commonly sent 
there. Such cards are gathered 
together by call sign prefixes 
and mailed to their correct des
tinat ions at least once per 
month. 

It's important to understand 
that the QSL bureau is extreme
ly efficient but not fast; most 
incoming DX cards are for con
tacts at least a year back, and 
some confirm contacts made a 
few years ago. So don't be 
impatient - the bureau does a 
good job. Also, please appreci
ate the fact that many volun
teers donate a lot of time to 
distribute DX cards as quickly 
as possible. It takes about 3500 
man-hours per year just to do 
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the work associated with the 
California incoming DX QSL 
bureau. This amounts almost to 
two people putting in a year
round 40-hour work week. For
tunately, a lot of dedicated 
amateurs are willing to work to 
help the Amateur Radio 
service. 

Library. W6LS maintains a good 
library for use by members, 
students, and other amateurs. 
Nearly complete sets of CQ, 
ham radio, Ham Radio Hori
zons, QST, and 73 are bound 
and available in the library. 
Textbooks, flyers, and catalogs 
are separated under functional 
headings. 

The W6LS library is used by 
many people in addition to club 
members and students in W6LS 
licensing courses. Teachers 
and students in local schools, 
colleges, and universities have 
become aware that this excel
lent library is available even
ings. Books are not loaned, 
since experience has taught 
that they're quickly lost under 

any lending arrangement. 
Magazine service. W6LS has 
conducted a used-magazine 
service since 1962. This service 
provides back issues of CQ, 
ham radio, QST, and 73 to 
individuals, clubs, and libraries. 
Magazines are donated to 
W6LS from all over the country, 
but most are brought to W6LS 
by amateurs who live in the Los 
Angeles area. This service has 
been used by amateurs in every 
state as well as amateurs in 
more than 50 countries. As 
many as 3000 issues have been 
shipped in one month. It' s 
seldom that fewer than 300 
magazines leave W6LS in a 
month. 

Despite the preceding 
figures, W6LS cannot f i ll more 
than half the magazine 
requests received. The newest 
and oldest issues of CQ, QST, 
and 73 are always in short 
supply. The stock of ham radio 
magazines is usually zero, 
because issues go out within a 
few days after donated issues 
have been received. If you want 
a data sheet on the W6LS used
magazi ne service, include a 
SASE with your written request. 

Operating. Very little is done at 
W6LS, although the club shack 
always has a good station 
ready for use by members and 
students. Club members are 
active on the air, and they keep 
the Los Angeles area easy to 
work at all times. However, 
when members are at W6LS, 
they usually perform a particu
lar job that's part of a club 
project; consequently, they 
seldom operate W6LS. 

Equipment is changed quite 
frequently, and W6LS usually 
has two positions operable. 
Equipment changes are not 
always intended to improve the 
station; it's often just a case of 
trying out a new piece of gear 
to obtain f irst-hand knowledge. 
Beam, ground plane, end-fed 
long wire, and dipole antennas 
provide students and members 
with a chance to compare 
performance. 

The club station is a useful 
tool in the W6LS licensing 



program; hundreds of newly 
licensed amateurs have made 
their first contacts from there. 
Now that it's legal to allow an 
unlicensed person to operate 
code on the amateur bands 
under the direct supervision of 
a licensed amateur, students 
are urged to make an on-the-air 
novice-band code contact at 
the time they take their FCC 
Novice code test (5 wpm 
receiving and sending) with the 
volunteer examiner at W6LS. 
Any student who can make a 
two-way contact on the air is 
truly qualified to meet the 
Novice code requirements. The 
program helps students work a 
few contacts under the super
vision of an experienced 
amateur, who can provide con
structive criticism to eliminate 
incorrect operating procedures 
from the start. Despite limited 
use, about 3000 contacts are 
made from W6LS each year. 

Silent key . Some clubs have a 
formal silent key committee 
that disassembles and sells 
stations for relatives of 
deceased amateurs. W6LS has 
no formal silent key committee, 
but it does honor about a 
dozen of these requests for 
help each year. Surviving 
relatives usually don' t know the 

actual value of amateur equip· 
ment and accessories. It's 
important to help these people 
disassemble the station to 
minimize equipment damage 
and loss of accessories 
(cables, manuals, connectors). 

Test equipment and tools. 
W6LS has limited test equip
ment because the equipment 
doesn't get much use. At one 
time the club set up work 
benches and started acquiring 
expensive test equipment, but 
lack of use made it apparent 
that space and money could be 
better used in other areas. 
Nevertheless, the club has the 
usual assortment of test gear, 
including a vom, vtvm, grid-dip 
oscillator, tube/transistor 
checker, capacitor checker, de 
supply, ac supply, at generator, 
rt generator, dummy rt load, 
swr meter, and oscilloscope. 
The tool cabinet is quite 
complete and is used almost 
every day. 

Training. W6LS conducts 
Novice and General/Advanced 
amateur licensing courses on a 
regular basis at its location. A 
good classroom which comfort· 
ably seats 65 students is used. 
Each course is tilled (but 
limited) to that total. Excellent 
projectors with special lenses 

A corner of the library at W6LS. A comprehensive selection of periodicals is main· 
tained for members and others. Also included are textbooks, flyers, and catalogs. The 
library is avai lable to anyone interested in electronics. 

are used, and a large viewing 
screen has been mounted at 
the front of the room. We have 
a large chalkboard across the 
classroom front wall and have 
added many refinements to 
help students attain their goals. 
Individual code sending instruc
tion is given to each student. 

We have 20 file drawers filled 
with class examinations and 
printed aids. Club training 
material has been sent to more 
than 100 other clubs in the last 
15 years, and about 90 such 
requests are still answered 
every year, with requesters 
paying only the few dollars 
required to print and mail a set 
of class aids. 

W6LS also conducts occa
sional Novice, General, 
Advanced, and Extra class 
licensing courses at other 
locations. W6LS instructors 
have taught these courses in 
high schools, museums, Civil 
Defense centers, major corpor
ations, colleges, churches, and 
a hospital. Several former 
students of W6LS courses are 
now active licensed amateurs, 
who conduct Amateur Radio 
licensing classes that are com
pletely separate from W6LS 
activities. The W6LS licensing 
program includes its own 
series of 15 code-training 
cassette tapes, a few fi lms, and 
help in select ing initial station 
equipment and accessories. 

Tubes and parts. The club 
keeps a few hundred tubes on 
hand. These tubes are donated; 
they' re boxed to minimize 
damage and to make them 
easier to find . The tubes aren 't 
tested, but experience has 
shown that very few are bad. 
There's no reason to donate 
bad tubes to the club, and few 
people do it. Unfortunately, 
tubes are seldom arranged in 
alpha-numeric sequence, which 
makes it necessary to hunt for 
what's needed. 

Members, students, and 
others used this tube service to 
obtain a set of equipment 
spares. Resistors, capacitors, 
fuses, nuts, bolts, washers, 
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knobs, transistors, diodes and 
other small items are separated 
in parts bins. All tubes and 
parts are made available at 
extremely low prices. Buyers 
total their own purchases and 
deposit payments into a tin 
can. Since all charges are 
" peanuts," an old peanut can is 
used to collect this income. 

TVI and BCI. Some clubs have 
a formal committee to handle 
broadcast interference (BCI) 
and television interference (TVI) 
complaints in their areas. W6LS 
doesn't have a separate TVl/BCI 
committee, but members do 
help resolve several of these 
problems each month. Most 
requests for information and 
help don't come from club 
members or other amateurs; 
they come from local people 
experiencing interference. 

The club library contains a 
fine assortment of useful publi
cations on interference and 
filters. TVI is not as much of a 
problem as it was when TV 
initially became popular in the 
late 40s and early 50s. Many 
amateur stations had unshield
ed equipment in the early days 
of TV, and the possibility of 
causing TVI was very high. 
Shifts to shielded equipment 
and single sideband voice com
munication (from amplitude 
modulation) greatly reduced the 
probability of amateur equip
ment operation causing TVI. It's 
far more common for nearby TV 
sets to cause interference to 
amateur operation. 

Annual club events 
In addition to the continuing 

activities previously summar
ized, W6LS is involved in a few 
major annual events: 

Auction. The annual auction is 
held each September at W6LS. 
It attracts amateurs from all 
around Los Angeles. The sale 
or purchase of relatively expen
sive equipment is handled 
better through bulletin ads, so 
a limit is enforced on the value 
of items accepted for auction. 
This keeps the auctions alive, 
because the lower-cost items 
have more potential bidders. 
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It's possible to purchase 
needed items at these auctions 
and to get them at low cost. 
Basically, W6LS auctions are 
held in a spirit of fun , which 
most attending enjoy. Each 
transaction is completed 
immediately, with the club 
treasurer serving as intermedi
ary between buyer and seller. 
The club retains a small 

Tool-storage area of the W6LS Amateur 
Radio Club. Basic hand tools and acces
sories are available for personal and club 
projects. Tools and test equipment are 
restricted to use at the club facil i ty; 
they are not loaned. 

percentage of the sale price of 
auctioned items, and this 
amount is deducted from the 
payment being made to the 
seller. The W6LS September 
auction is a fun affair. 

Contests. W6LS and its 
members participate in several 
contests each year. Members 
conduct almost all contest 
activities at their home 
stations. However, the club 
station is active in a few of the 
major events. The annual ARAL 
field day contest is used as 
part of the overall training 
program at W6LS. Newer 
amateurs are encouraged to 
build and erect antennas for 
use in this test of emergency 
preparedness. The club has a 

tent and a gasoline-driven elec
tric power generator, plus a 
good assortment of the materi
al needed to set up stations. 

W6LS field day exercises 
have helped many people get a 
start in Amateur Radio. The 
club score is never high during 
field day, but the overall results 
are always excellent as far as 
participating new amateurs are 
concerned. Field Day is just 
one of several contests that 
can be used to give new ama
teurs operating training and 
experience under less-than
ideal conditions. 

Contests are in progress 
every weekend, and most of 
them are well advertised in the 
Amateur Radio magazines. 

Convention. W6LS hosts the 
only major Amateur Radio 
show held annually in the Los 
Angeles area. The lucky 13th 
Annual Los Angeles Amateur 
Radio Convention was held at 
W6LS on the weekend of May 
20-21 , 1978. These shows just 
seem to improve with time. 
Better displays, programs, and 
prizes are enjoyed each year by 
more amateurs who travel 
greater distances to attend. 
The lowest attendance was 
about 650, and the highest so 
far was over 3000. The entire 
show is operated on a non
profit basis, with all left-over 
money donated to worthwhile 
amateur act ivities. 

These conventions have been 
the source of more than $6000 
donated to Amateur Radio 
projects. As examples, W6LS 
donated more than $1000 worth 
of Amateur Radio books to 
local libraries. Show income 
has also been used to donate 
money to worthwhile causes, 
including AMSAT-OSCAR, ARAL 
bui lding fund, purchase of 
equipment and accessories to 
support other local Amateur 
Radio groups, medical fund
raising drives, and activities 
related to WAAC (World 
Administrative Radio Confer
ence). These shows have 
proved to be a real asset to our 
Amateur Radio service, but our 
working members are so busy 



with their convention duties 
they get very little chance to 
enjoy any of the show features. 

Prizefest. The December W6LS 
regular business meeting is 
called the Prizefest. This is a 
completely nontechnical 
meeting. Members are urged to 
bring their families to enjoy an 
excellent general-interest 
program. Drawings are held as 
part of the program, and 
Christmas comes a little early 

· to the lucky few who win 
nonamateur prizes such as TV 
sets. W6LS has had a minimum 
of one prize and a maximum in 
excess of 100 prizes at this 
event. 

Special projects 

In addition to its continuing 
weekly and annual activities, 
W6LS becomes involved in 
special projects. A few of these 
unusual projects are described 
below. 

Blood program support. Since 
W6LS uses the Lockheed 
blood-donor building to house 
part of its annual Amateur 
Radio convention, it's natural 

that cooperation should 
develop between these two 
groups. Lockheed employees 
have contributed more than 
half a million blood donations 
since the bloodbank idea was 
conceived by a colonel from 
Hickam Field following the 
December 7, 1941 attack on 
Pearl Harbor. When Lockheed 
replaced its old donor center in 
1965, the first donor into the 
new building was a W6LS mem
ber who has now made blood 
donations totaling more than 
16 gallons! 

W6LS members conducted 
an aluminum collection drive 
throughout 1977 and used the 
income to purchase refresh
ments served to blood donors. 
This W6LS project aided the 12 
bloodmobile visits in producing 
about 4000 units of blood used 
by the more than 250 hospitals 
in Los Angeles and Orange 
counties. 
French Atlantic Affair. One of 
the unusual calls received at 
W6LS was from Ernest Lehman 
(K6DXK), who was writing a 
novel that included Amateur 
Radio as a major ingredient. As 

Section of W6LS's tube stock, which is available at low cost. Also available are small 
parts such as resistors , capacitors, and .ha.rdware._ All are d?nated. A :-veil-equipped 
tool cabinet is also available, as well as a l1m1ted variety of basic test equipment. 

a direct result of this personal 
contact, W6LS is one of the 
call signs used in The French 
Atlantic Affair. 
Guide dog. W6LS helped pay 
the costs associated with 
obtaining a guide dog for a 
blind amateur. This contact 
with International Guide Eyes, 
Inc., led to the chief surgeon 
{Joe Giardina, now WB61NB) 
and the head trainer {Erich 
Renner, now WA6MAM) com
pleting a W6LS General-class 
licensing course and becoming 
amateurs. The organization's 
headquarters has its own club 
station with the call sign 
WB6ZUN. 

Guidelines. The scope of W6LS 
activities has made experts of 
members in some interesting 
areas. One member wrote a 
booklet about Amateur Radio 
licensing courses. This booklet 
was used by the ARAL for a 
decade as an aid to club 
instructors. Individual sets of 
guidelines have been prepared 
by W6LS to help untrained 
people prepare suitable 
material for use by their local 
newspapers and radio/TV 
broadcast stations. 

Hosting. W6LS hosts several 
meetings each year for other 
radio groups, including radio
teletype, repeater, radio 
control, and the Southern 
California Antique Radio 
Society. W6LS members have 
recently hosted a couple of 
young foreign amateurs in 
connect ion with the Youth for 
Understanding program. 
OH6KN {Veija) was a frequent 
visitor to W6LS before he 
returned to his home in 
Fin land. 

Liver transplant. W6LS 
members have been generous 
is supporting several fund 
drives. One of the most 
satisfying of these involved a 
little girl whose family was 
having trouble paying the bills 
for her liver-transplant opera
tion. The young girl was unusu
ally impressed by the financial 
support she received, and she 
sti II drops in to visit. 
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Open house. W6LS is just one 
of 33 groups in the Lockheed 
Employees' Recreation Club, as 
mentioned previously. The 
parent organization conducts 
an open house every few years 
to display the scope of activ
ities to the general public, and 
W6LS has had more than 3000 
visitors during just one of 
these open houses. These 
visitors don't see the normal 
W6LS radio shack with mater
ials piled from floor to ceiling 
and jammed into every space. 
The last time an open house 
was held, a huge stake truck 
was filled with material taken 
out of W6LS, and the truck was 
parked at a member's ware
house. The shack was cleaned 
to the point that members 
didn't recognize it. Literature 
and displays about Amateur 
Radio were set out for the 
benefit of visitors, and 
members were on hand at al I 
times to answer questions. 
These open-house events have 
enabled W6LS to make many 
people more aware of our 
Amateur Radio service. The 
single most popular handout 
item each time has been the 
club QSL card. 

USS New Jersey. During the 
Vietnam war, the battleship 
New Jersey (BB-62) was taken 
out of mothballs and put into 
service. While the battleship 
was being made ready at the 
Long Beach Naval Shipyard, a 
couple of crew members 
visited W6LS and mentioned a 
need for music and an Amateur 
Radio station aboard ship. A 
W6LS member, who was active 
in a local a-m radio broadcast 
station, obtained an excellent 
selection of taped music for 
use by the ship's entertainment 
center at no cost. W6LS 
members helped obtain and 
install an Amateur Radio 
station aboard the ship before 
it left Long Beach. The club 
received a wal I plaque as a 
token of appreciation from the 
ship and also received regular 
copies of the ship's newspaper 
until she was again removed 
from service and mothballed. 

The preceding information 
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may convince you that W6LS 
has hundreds of active mem
bers, but the club membership 
has fluctuated from 70 to 140 
for the past 20 years. All clubs 
need as many active members 
as they can get, and W6LS is 
no exception. The only differ
ence between the "in-clique" 
and the "outsiders" in any 
group is that the "in-clique" 
pitch in and do the work. If 
you're presently in a club, 
choose some project or posi
tion that's particularly interest
ing to you, and improve your 
club by doing it to the best of 
your ability. 

The success of an Amateur 
Radio club can't be determined 
by its membership total, treas
ury balance, club house, public
ity, or aggregate contest score. 
A dedicated group of just 10 to 
30 amateurs can operate a club 
that is an asset to themselves, 
their community, and the 
Amateur Radio service. 

It's natural for amateurs with 
common interests to band 
together in clubs, and there are 
many things that are accom
pli shed more effectively by 
clubs than by individual 
amateurs. However, it helps the 
Amateur Radio service to main
tain a good balance, and 
specialized groups should 
promote their interests by 
maintaining maximum contact 
with other amateurs, clubs, and 
councils of clubs. 

The prospective amateur can 
get a distorted impression of 
Amateur Radio by attending 
meetings of any special
interest club. The value of any 
club should increase if it 
expands its activities to include 
more than one aspect of 
Amateur Radio. If you're 
looking for information about 
starting (or rejuvenating) an 
Amateur Radio club, the ARAL 
has a packet of data on this 
subject that 's very useful. 

Prior issues of Amateur 
magazines also contain many 
helpful ideas, and a glance 
through December/January 
indexes should lead you 
directly to this type of data. If 
all else fails, just send the 
usual, large 254 by 305 mm (10 

by 12 inch) SASE to W6LS with 
your request for a copy of our 
club operations guidelines. 
Don't be afraid to tackle large 
projects, because clubs (like 
people) rise to meet chal
lenges. Too little activity is 
much more likely to ki ll a club 
than too much activity. 

It's possible to spur club 
membership with specialty 
items such as automobi le litter 
containers, ballpoint pens, 
calendars, caps, cups, decals, 
embroidered patches, felt-tip 
pens, fine-line markers, pencils, 
playing cards, QSL cards, tee 
shirts, and three-ring note
books. 

The club has designed and 
printed a few types of QSL 
cards, which are made available 
to members at a moderate cost. 
It's necessary to have 100,000 
or more cards printed at a time 
to get the price down to where 
it's not prohibitively high when 
the charge is added to cover 
personal data (name, address, 
and call sign) overprinted on 
the basic card. The cl ub picks 
up the entire cost of these 
cards, and W6LS usual ly has 
more than $1000 t ied up in QSL 
inventory. Th is investment is 
a good one, since members 
apprec iate being able to get 
excellent cards at reduced 
cost. 

Closing remarks 

This article should have 
given you some idea of what 
W6LS stands for and does. 
Each club has its own story. 
We hope this article will help 
promote increased interest in 
clubs, since they can be a 
major factor in determining 
whether the Amateur Radio 
service deteriorates or 
improves. 

Further reading 

Knadle, Charlene, WB2HJD, 
" Radio Clubs," Ham Radio 
Horizons, March, 1978, pages 
26-29. 
hr report, Amateur Radio's 
Weekly Newsletter, published 
by Communications Technol
ogy, Inc., Greenville, New 
Hampshire 03048. HRH 



Memo from Drake 

~e 7-L1ne ma &1h1q11e C!Oh'Jmvn1eat10ns system 
combining coordinated systems design with innovative engineering 

When you se lect Drake products, you se lect designs that match visua ll y 
and e lectrically - designs that work together as a complete unit. 

Drake Tli:lJ.DR-7 - Speaking of innovative 
engineering, did you know this transceiver 
re-introduces international shortwave listen
ing to amateur radio? The r eceiver provides 
comple~ general coverage from 1.5 thru 30 
MHz - no gaps and no range c rystals needed. 
With the plug-in AUX-7 pc board, coverage 
can be extended from 1. 5 MHz down to "0" 
MHz! Now that's general coverage!! 

The TR-7 transmits on all amateur bands 
160 thru 10 meters , and can be programmed 
on any 8 additional 500 kHz ranges in the hf 
spectrum for legitimate out-of-band coverage 
such as MARS, Embassy, future band expan
sions, etc. Up to four positions of independent 
receive selectivity, combined with full pass
band tuning, allow tailored reception of cw, 
RTIY, ssb and a- m. A special built - in low 
distortion a-m detector, with optional 6 . 0 kHz 
cr ystal filter, makes "SWL- ing" with stations 
such as BBC, VOA, etc, a genuinely pleasant 
surprise. 

The special TR-7 receiver front end, with 
its high intercept point, means you can pick 
many weak amateur signals from amid the 
super- power shortwave broadcasters . These 
weaker stations could be completely lost with 
conventional r eceiver designs. 
MATCHED ACCESSORIES - The 2 kW Drake 
MN=27uo Antenna Matching Network covers 

160 thru 10 meter s , features complete rf by
pass and antenna selector switching, built-in 
rf wattmeter/ VSWR bridge, and out -of-band 
coverage . With the B- 1000 balun, balanced 
line and long wires may be accommodated 
along with coax feed systems. A 250 watt 
version is the MN- 7. • The WH-7 Wattmeter 
has rf power scales from 20 to 2000 watts, 
and even a direct-reading VSWR scale. It's 
an accurate and convenient accessory for any
one' s station. • The PS-7 Ac Power Supply 
can be switch- programmed for most primary 
voltages from 90 thru 264 volts. No soldering 
or jumpers necessary. It includes automatic 
protective circuitry for both voltage and cur
rent. Compar e the weight of the PS- 7 with 
other supplies, and you'll know it's r eal! • 
The RV-7 Remote VFO provides spilt fre
quency control for the TR-7 with a '"spot" 
button for convenience. • Even tho the TR-7 
has a built - in speaker, the addition of the 
MS- 7 Speaker provides greater audio fideli~y . 
• The custom-designed 7077 Dynamic Desk 
Mike provides proper impedance and audio 
characteristics for the TR-7; fully wired for 
VOX and PTT . • And don't forget the DL-)00 
/DL-1000 ''Dry" Dummy Loads- they r eally 
are handy. • The FA-7 Cooling Fan can be 
ins talled on both the TR-7 and PS- 7 for high 
ambient temperature environment or for .:on
tinuous duty RTIY or SSTV applications. 

Avai la ble soon -the new Drake L-7, 160 thru 
10 meter*, 2 kW Wide Range Linear Amplifier . 

• 10- meter coverage on export units only 

Prices and specifications 
To receive a FREE Drake Full L . C 

me atalog. please send 
name and date of this publication to : 

. subject to change 
without notice or obligation. 

A. L. DRAKE COMPANY [ 4111> i1J:MW1 ~40 Richard St., Miamisburg, Ohio 45342 .__-===----•·••• ... 1111.~.11.i-1 ® hone: (513) 866·2421 • Telex: 288·017 



Part 1 

The amateur bands of 50 
through 450 MHz offer some of 
the most exciting propagation 
effects in the radio spectrum. 
Most casual vhf operators are 
unaware of these effects and 
fail to take full advantage of 
them. In this article I will 
categorize the major modes of 
propagation in the vhf spec
trum and provide some guid
ance to the uninitiated in how 
to best make use of these 
higher bands. 

Most extended-range vhf 
communications take advan
tage of natural meteorological 
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VHF 
phenomena which affect radio 
propagation in the earth's 
atmosphere up as high as 
about 400 km (250 miles). Fig. 1 
depicts the various "layers" 
which you can use to extend 
vhf communication range. The 
actual height of these layers 
and their abi I ity to reflect or 
refract vhf signals varies with 
the time of day, time of year, 
sunspot activity level, and local 
weather conditions. They are 
presented here only to famil 
iarize you with their existence; 
more detailed descriptions of 
their behavior are available in 

BY JAY BUSCEMI, K20VS 

The Radio Amateur's Handbook 
and other literature.1.2 

A brief word about equip
ment and operating techniques 
is appropriate at this point. In 
general, most DX communica
tion is carried out on CW or 
ssb in the lower portions of the 
vhf band segments. These 
modes can be successfully 
used by a station with 70 to 100 
watts output, a medium-size 
beam antenna (10-16 elements, 
horizontally polarized), and a 
receiver with a 2-3 dB noise 
figure. The popular multi-mode 
transceivers used in conjunc-



tion with a small amplifier will 
work quite successfully, partic
ularly on 2 meters. Certain DX 
modes, such as E-skip and TE 
scatter, have been used by 
10-20 watt stations - so more 
elaborate equipment is not 
always a necessity. The most 
popular calling and l istening 
frequencies used in the conti
nental U.S. are these: 

6 meters: 50.100 CW, 
50.110 usb 

2 meters: 144.100 CW, 
144.210 usb, and 
146.52 fm 
(vertical 
polarization) 

11/4 meters: 220.010 CW, 
220.050 usb 

70 cm: 432.090 CW, 
432.100 usb 

When conditions are good 
for band openings, you will 
almost always make the earli
est contacts by monitoring 
these frequencies. As the con
ditions improve, stations tend 
to spread out above and below 
these frequencies by 20 kHz or 
so. Tuning around will pay off 
as the band gets crowded. 

The major modes of terrestri
al vhf propagation are shown in 
Fig. 2. The frequency of occur
rence of these modes is based 
on my observations over a 20-

2 8 0 - 400•m 
(175 - 250 MIL £5} 

Fig. 1. The space through which radio signals propagate is made up of several layers. 
The lower one, called troposphere, bends the signal path by temperature differences 
or disturbances in the air mass. Higher layers, in the ionosphere, are subject to varying 
degrees of ionization - which either helps or hinders the signals as they pass 
through. The layers are not in fixed positions, but rather shift up and down depending 
upon weather conditions, solar activity, and the time of day. 

year period from the New York 
City/Long Island area. Obvious
ly, those modes affected pri
marily by local geography (such 
as tropo ducting and tempera
ture inversions) will vary 
greatly, depending upon 
location. 

Specific propagation modes 

Normal coverage: vhf propaga· 
tion is generally believed to be 
line-of-sight, that is, the radio 
path is the same as an optical 
path. In practice, the so-called 
normal vhf range is actually 7-

.~-~ 

15 per cent farther than the 
optical path, a result of the 
presence of moisture in the 
atmosphere and the bending of 
radio waves back toward the 
earth.3 Over flat terrain , a rough 
calculation of a station's line
of-sight distance can be made 
by the following equat ion: 

D (ki lometers) = 
4.1 ,.J height of antenna in meters 

D (in miles) = 
1.4 ,j height of antenna in feet 

Fig. 2. The type of propagation of vhf signals varies from month to month, and some modes appear only at certain seasons. 
This chart shows what you can.expect in the way of nprmal.or exotic conditlonsp n the different bands. 

" . 

Approximate useful days per year . 

Mode SO MHz 144MHz 220MHz 432MHz Notes 
Normal coverage 300-320 300-350 300;350 300-350 Slightly beyond line-of-sight, af-

I fectedbY- local ten:aih. { 'JM 

Temperature inversion 20· 60 20- 60 25- 60 25- 6Q Affected by local weather patterns, · 
best in spring and fall . 

E-layer skip 50- 70 2- 10 * * Best in June, July, and January. 
Tropospheric ducting . 0- 10 5- 20 10- 20 10- 30 Due to large stationary weather . 

systems. 
Back/forward scatter 70-120 10· 20 * Combination of E·, F layer and 

meteors. 
Aurora 10- 40 10- 30 10- 15 ().. 5 Generally higher latitude effect. 
Intense meteor scatter 20- 40 10- 30 5- 20 ().. 5 Best during major showers In 

August and December. 
Trans-equatorial scatter 10- 50 5- ' 20 * * Generally middle latitude effect. 
F·layer skip 0- 10 * Usuall~ during sunspot peak years. 

- * Insufficient data 
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Fig. 3. Sometimes an observed skip 
opening on a lower band can t ip you off 
to good conditions for 6 or 2 meters. E· 
layer clouds move fast, so a path may 
not exist for very long. 

For example, if a vhf antenna is 
15 meters (50 feet) high, the 
approximate line-of-sight 
distance for the horizon is 

D = 4.1 .ff5.24 = 16 km 

D = 1.4 J5Q = 10 miles 

If the station on the other 
end of the path has an antenna 
that is at the same elevation, 
the maximum two-way line-of
sight distance is twice this 
value, or approximately 32 km 
(20 miles). The antenna height 
should include the ground ele
vation if it is significantly 
different from the surrounding 
terrain . 

Some 10-15 per cent of the 
time, local conditions will tend 
to be subnormal due to very 
low humidity (no refraction) or 
heavy rain or snow (high 
absorption). During times of the 
year when foliage thickens and 
absorbs moisture, higher-than
normal signal attenuation 
should be expected.4 The tradi· 
tional adage " get your antenna 
as high as possible" helps 
overcome this effect. 

Obviously, many other fac
tors affect a station's coverage. 
A large hill or mountain will 
block vhf signals, particularly 
one close to the station. Tip
ping the antenna up from the 
horizontal, when it is aimed at 
a large obstruction, can some
times be used to scatter vhf 
signals. Man-made structures 
such as buildings or bridges 
can be used to some advantage 
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in extending local coverage. 
Several stations on Long 
Island, New York, have used 
the Throg's Neck Bridge in 
New York City to reflect two
meter signals into northern 
New Jersey, as an example. 

Temperature inversion 

By far the most common 
form of extended-range propa
gation is observed on the vhf 
bands during a temperature 
inversion, that is, when bend
ing (refracting) of the wave in 
the troposphere is caused by a 
reversal of the normal height
to-temperature relationship. 
Normally, the temperature 
decreases rapidly with height 
above the ground up to 15 km 
(50000 feet) or so. When this 
condition gets reversed at 
some point in the troposphere, 
vhf signals tend to be bent 
back toward the earth over 
extended distances - out to 
twice or three times the normal 
range.3 Inversions are particu
larly common along coastal 
areas in the spring and fall 
months due to the increased 
temperature difference 
between the land and the 
water. Intermixing of warm and 
cool air at altitudes of up to 16 
km (10 miles) creates the inver
sion. Propagation is generally 
enhanced along these mixing 
lines, wh ich tend to follow the 
coastline. As an example, sta
tions on the coast of Maine 
regularly can work as far south 
as Virginia at least 60 to 70 
days a year with good signal 
levels. Storm centers, well-
defi ned weather fronts, and 
other atmospheric disturbances 
also produce local temperature 
inversions along their front 
lines. 

Propagation by this mode is 
primarily a nighttime effect; the 
sun's heat during the day tends 
to smooth the temperature 
versus curve height. After dark, 
the air-mass mixing begins and 
improves conditions through
out the night. Conditions often 
reach a peak in early morning, 
perhaps 7:00-9:00 local time. 

One of the best indicators of 

a temperature inversion is the 
increase in signal strength on 
fm repeaters. Check the 
common frequencies in your 
area to learn the direction and 
intensity of the improved signal 
conditions. Weak vhf and uhf 
TV signals on locally unoccu
pied channels also provide an 
indication of good conditions. 
A temperature inversion can be 
quite selective in terms of sta
tion locations. Amateurs not 
very far apart may experience 
vastly different signal strengths 
from a distant station as the 
temperature-inverted air layers 
drift around. Listen to what is 
being worked by nearby sta
tions to determine the best 
direction as the evening 
progresses. 

Temperature inversions tend 
to favor the higher-frequency 
bands for a given set of condi
tions. Many Amateurs will 
move up to 220 or 432 MHz 
when conditions are good on 
six or two meters, often finding 
stronger signals over the same 
path. However, the maximum 
length of the path than can be 
worked is generally the same 
for similarly equipped stations. 
Inversions that affect vhf 
signals seem to have well-
defi ned geographical start and 
stop points, regardless of the 
band used. 

E-Layer skip 

The ionospheric E-layer, 
responsible for short skip on 
the high-frequency bands, can 
become sufficiently ionized in 
patches to reflect six and two 
meter signals with very high 
received-signal levels. E-skip is 
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Fig. 4. A rare occurrence that pays off in 
very good DX on 6 or 2 meters is the posi· 
tioning of two E clouds so that you can ex· 
tend your range far beyond normal. 



generally observable in 
January, June, and July, but it 
can occur at any time of the 
year. These patches of high 
ionization, called " sporadic-E 
clouds," are generated around 
the equator and travel in a 
northwesterly direction across 
the country. The clouds are 
generated in bunches, and have 
an apparent size of up to 
several hundred feet across. 

Several good indicators are 
available to help you identify 
the presence of sporadic-E 
clouds. The 10-meter band is 
one of the best; when strong 
stations are being heard at 
distances below 500-600 km 
(300-400 miles), the maximum 
usable frequency (MUF) of the 
E-c louds is going up. A check 
of the six-meter band should 
find strong stations out to 1600 
km (1000 miles) or so. As the 
skip shortens on six-meters, 
the two-meter band may begin 
to open and E-skip will be 
observed there. The vhf TV 
channels provide a constant 
monitor on E-skip conditions. 
When channels 2 or 3 in your 
area show signs of co-channel 
(same-frequency) interference, 
si x meters is open in the same 
direction as the interfering TV 
station. As co-channel inter
ference is observed on TV 
c hannels 4, 5, 6, and the fm 
broadcast band, it is Ii kely that 
E-skip will start on two meters. 

Because the clouds are 
physically small , some 
knowledge of their location at 
any given time is important so 
you can aim your antenna at 
the c loud. To approximate the 
c loud 's location, listen on a 
lower frequency (10 meters) 
and note the location of sta
tions talking to each other. For 
example, if Florida stations are 
working Ohio, the cloud is 
located somewhere near the 
midpoint of that path, maybe 
over Tennessee. Aiming your 
antenna towards Tennessee on 
the next higher band may allow 
you to work Texas, if you are 
located in the New York-New 
Jersey area. Constant observa
tion of the next lower frequency 

band will allow you to readjust 
your antenna heading as the E
cloud moves (Fig. 3). 

Signal levels tend to be very 
strong when reflected by the E
clouds. Many stations running 
1 O watts or so have worked 
over 1200-1600 km (800-1000 
mile) paths with S9 signals. 
Another characteristic of the E
skip signals is their "there-or
not" nature. Signals can disap
pear in mid-sentence and re
appear just as quickly. Short 
CQs and listening periods (15 
seconds or so) are necessary to 
take full advantage of the 
shorter openings, especially on 
two meters. E-skip on si x 
meters can last hours; two 
meter openings rarel y exceed 
15 minutes or so. The best 
listening times are mid morn
ing and early evening, up to 
9:00 p.m. local time, although 
E-skip has been observed 
around the clock on occasion. 

Double-hop E-skip has been 
observed on si x meters, extend
ing the skip range out to 4800 
km (3000 miles) or more. This 
requires two or more E-clouds 
to be in just the right position 
(Fig. 4). 

Tropospheric ducting 
Large, stable, high-pressure 

systems can form elevated 
ducts with fairly well-defined 
boundaries at altitudes of up to 
a few miles. These ducts act as 
waveguides for vhf signals and 
can propagate the signals over 
distances of 6500 km (4000 
miles) with almost no loss of 
strength. Ducts of this type 
have been responsible for 
Hawaii-to-California and New 
York-to-Bermuda contacts on 
two meters in recent years.5,6 

Weather maps provide the 
best source of information for 
predicting the possibility of 
ducting. A large, stable, slow
moving, high-pressure center 
moving across the country may 
produce ducts along its front 
lines. Ducts tend to have well
defined boundaries, so stations 
a few miles apart may experi
ence vastly different signal 
levels. A duct must terminate 
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Fig. 5. Tropospheric ducting can propa
gate signals with very little loss, but you 
have to be in the right place to use this 
mode. Some ducts form so high that 
only aircraft or mountain tops are in the 
right spot, but enough do end at ground 
level to keep vhf work in teresting. 

at some ground location to be 
useful ; totally elevated ducts 
are useful only for aircraft or 
stations at high elevations. 
Some of the Hawaii-to-Cali fo r
nia openings were available 
only to stat ions on mountain 
tops; the duct never dropped 
below approximately 1500 km 
(5,000 feet), (see Fig. 5). 

Once a duct is formed, it 
may last several hours or days, 
dr ifting both in starting po int 
and height. Furthermore, cer
tain frequency bands may be 
favored at different t imes. It is 
not unusual for signals to be 
much st ronger on 432 than on 
144 MHz, so changing bands 
can be a good idea. Keep a 
watc h on unused TV channe ls, 
part icu larly 7 to 13 and 14 to 50 
for indications of duct forma
t ions. Keep in mind that most 
TV transmitter sites are located 
at relatively high elevations, so 
a distant station's signal may 
be entering a partiall y elevated 
duct at one end of the path at 
an elevation unaccessible to 
amateur stations. This same 
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Fig. 6. Scatter signals occur when there 
is not enough ionization to cause loud· 
signal propagation, but there is some im· 
provement over normal conditions. Ran
dom meteors sometimes add to the 
effect. 

effect can occur with repeater 
signals, as repeaters are 
generally at higher elevations. 
However, these indicators will 
tip you off to the existence of a 
duct which may descend and 
become usable. 

Apparently, ducting occurs 
much more often than was 
once suspected. Commercial 
and military air-communica
tions links and radar are fre
quently distrupted or confused 
by tropo ducting. 

Ducts are sometimes optical
ly visible, particularly in areas 
with high dust or smog levels. 
The dust particles in the air 
seem to concentrate near the 
duct boundary, producing a 
dark band across the sky. An 
observer can estimate the 
elevation of the duct and 
possibly its end point. In 
southern California, some oper
ators take mobile or portable 
vhf stations to the higher areas 
when an elevated duct is 
observed near the coast Ii ne. 
This technique has resulted in 
many low-power, long-distance 
contacts on two meters. 

Back and forward scatter 
Since ionized patches and 

layers in the ionosphere are far 
from uniform in shape or 
surface consistency, signals 
striking them do not always 
reflect back down to earth in a 
straight line, as optical theory 
would predict. Some portion of 
the energy scatters off the 
ionized area in arbitrary direc
tions (Fig. 6). Signals bent back 
toward the transmitter are com-
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monly called "back-scatter" 
signals; those reflected ahead 
or to the side of the reflecting 
layer are called "forward
scatter" signals. 

Ionospheric scatter signals 
are generally usable above the 
normal maximum usable fre
quency (MUF) of the reflecting 
layer. For example, an ionized 
area of the F2 layer may be pro
ducing strong skip signals on 
ten meters from New York to 
California but may not be suffi
ciently ionized to propagate six 
meter signals. By aiming an 
antenna toward the reflecting 
area, your weak six meter scat
ter signals may be available to 
a station at the end of the 10-
meter circuit. Ionospheric scat
ter signals may be momentarily 
enhanced by meteors entering 
the atmosphere, temporarily 
raising the effective MUF of the 
ionized area in use. 

Operating via the scatter 
mode is not limited to the D, E, 
and F layer ionized areas; any 
physical irregularity in the 
earth's troposphere can pro
duce usable scatter signals. A 
storm center, weather front, or 
other disturbance along the 
radio path can be used to pro
duce contacts over extended 
distances (Fig. 7). Thunder
storm scattering, although 
potentially dangerous (most 
stations prefer to ground their 
antennas during a thunder
storm), has been successfully 
used for extended-range two
meter contacts in the Midwest, 
as lightning produces highly 
ionized columns in the 
troposphere. 

Scatter signals tend to be 
much weaker than most VHF 
propagation modes, so high 
power, large antenna arrays, 
and low-noise-figure receivers 
will improve your ability to suc
cessfully use this mode. 
Except for momentary meteor 
enhancement, fading tends to 
be slow and the scatter path 
may be open for extended 
periods of time with relatively 
consistent, but weak, signals. 
Because of the weak-signal 
nature of this mode, TV and fm 
broadcast channels are not 
generally affected enough to be 

TROPOSPHERIC OIS TUR BANCE SUCH AS 
WEATHER SYSTEMS ANO STORMS 

Fig. 7. Almost any discontinuity in the 
atmosphere can cause scatter-signal 
propagation. Storms and storm systems 
should be watched closely. The highly 
ionized path of a lightning bolt can pro
vide a momentary increase in signal 
strength - sometimes many dB above 
normal. 

usable indicators. However, 
strong short-skip on 10 meters 
may indicate potential iono
spheric scatter signals on six 
meters, and local disturbed
weather patterns may produce 
tropospheric scatter on two 
meters and up. 

There's a lot more to vhf 
propagation than I've covered 
so far, but I' ll have to finish it 
up next month. The modes just 
explained have been, for the 
most part, supported by 
phenomenainthelowerand 
middle atmosphere. Next 
month I'll get to the higher 
limits of the ionosphere, and 
tell you about some types of 
propagation which are under
stood but infrequent in 
occurence, and about a 
relatively new mode that offers 
Amateurs a chance to explore, 
learn, and add to the body of 
scientific knowledge. 
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Make a Good Start. Begin your ham 
career with a HF transceiver you can 
really enjoy now. Get up to 250 watts 
de input on 80 and 40, and 200 watts 
on 15 meters with the Alda 103A. 

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

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

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

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

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

Power for the Alda 
103A. The trans
ceiver requires a 
nominal 13.8 volts 
de input at 20. 
amps. When you 
operate mobile, 1--------1 

The PS-130 delivers just connect the 30 amps regulat ed 
transceiver direct- and requires 117v or 
ly to the battery . ....... 220_ v._so_1_so_H_z_in_p_ut_,. 

For base station operation, you'll 
need an ac power supply. The Alda 

PS-130 will give you full rated power 
on SSB and CW. 
The PS-115 will 
give you full 
power on SSB 
and 75% of full 
power on CW. 

Summary 
Specifications. 
Frequency 

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

Coverage .. . . 80, 40and15 meters 
Input Power 

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

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

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

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

Dimensions . . 3X inches(82 mm) 
high, 9 inches (228 
mm) wide, 12Y2 inches 
(317 mm) deep 

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

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

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

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

a~da103A 
We're proud it's built in the US.A. 
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CRYSTALS & KITS/ OSCI LLATORS • RF MIXERS • RF AMPLIFIER • POWER AMPLIFIER 

OX OSCILLATOR 
Crystal controlled transistor type. 3 

to 20 MHz, OX-Lo, Cat. No. 035100. 
20 t o 60 MHz, OX-Hi, Cat . 

MXX-1 TRANSISTOR RF MIXER No. 035101. 
Specify when ordering A single tuned circuit intended 

for signal conversion in the 30 to 
170 MHz range. Harmonics of the OX 
or OF-1 oscillator are used for injec

tion in the 60 to 179 MHz range. 3 to 20 
MHz, Lo Kit, Cat. No. 035105. 20 to 170 

MHz, Hi Kit, Cat. No. 035106. 

$4.95 ea. 

Specify when ordering. 

·~ ~ OF-1 OSCILLATOR $5.50 ea. 
• f ~ Resistor/capacitor circuit provides 

, ·~ osc over a range of freq with 
, the desired crystal. 2 to 22 PAX-1 TRANSISTOR 

RF POWER AMP lllllllll MHz, OF-1 LO, Cat. No. 
L.l 035108. 18 to 60 

· MHz, OF-1 H , A single tuned output amplifier 
· Cat. No. 035109. designed to follow the OX or OF-1 

Specify when ordering. oscillator. Outputs up to 200 mw, 
$ depending on frequency and vol-

4·25 ea. tage. Amplifier can be amplitude 
modulated 3 to 30 MHz, Cat. No. 

035104. Specify when ordering. 

$5.75 ea. 
SAX-1 TRANSISTOR RF AMP 

BAX-1 
BROADBAND AMP 

A small signal amplifier to drive 
the MXX-1 Mixer. Single 

tuned input and link out General purpose amplifier 
which may be used as a put. 3 to 20 MHz, Lo Kit, 

Cat. No. 03512. 20 
to 170 MHz, Hi Kit , 

tuned or untuned unit in RF 
and audio applications. 20 Hz 
to 150 MHz with 6 to 30 db 
gain. Cat. No. 035107. 

Cat. No. 035103. 
Specify when ordering. 

$5.50 ea. Specify when ordering . 

$5.75 ea . 

. 02% Calibration Tolerance 
EXPERIMENTER CRYSTALS 
(HC 6/U Holder) 
Cat. No. 
031080 

031081 

031300 

031310 

Specifications 
3 to 20 MHz - for use in OX OSC Lo 
Specify when ordering $5.95 ea. 
20 to 60 MHz - For use in OX OSC Hi 
Specify when ordering $5.95 ea. 
3 to 20 MHz - For use in OF-1 L OSC 
Specify when ordering $4. 75 ea. 
20 to 60 MHz - For use in OF-1 H OSC 
Specify when ordering $4. 75 ea. 

Shipping and postage (inside U.S., Canada and Mexico only) 
will be prepaid by International. Prices quoted for U.S .. 
Canada and Mexico orders only. Orders for shipment to other 
countries will be quoted on request. Address orders to : IDGWLII MI S Dept., P.O. Box 32497. 

Oklahoma City, Oklahoma 73132 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee I Oklahoma Coty. Okla 73102 



An explanation of the zero-beat method of putting your time base right on frequency 

Once you 've installed that 
crystal calibrator (or oscillo
scope time base, frequency
counter, master oscillator, or 
whatever) the problem remains 
of accurately calibrating it 
against WWV, WWVH, or 
another source of known fre
quency. And it is important to 
calibrate the unit accurately. 
For example, a 2-Hz error at the 
fundamental 100-kHz frequency 
of the typical calibrator crystal 
results in a 100-Hz error at 5 
MHz - and many times that at 
vhf or uhf. 

There are a number of 
precise methods of exact 
frequency-setting, such as the 
oscilloscope Lissajous pattern 
method, the oscilloscope " drift 
pattern" method, or indirectly 
by the so-called "time compari
son of clocks" method. All 
these sophisticated techniques 
require equipment not usually 
possessed by the amateur, so 
most experimenters either 
don' t calibrate at all (hoping 
that the circuit, as built, is 
close enough to frequency), or 
half-heartedly zero beat against 
a local broadcast station or 
WWV. This article explains and 
refines the heterodyne method, 
which is capable of providing 
surprisingly good results even 
when the objective is to come 
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up with a known calibrated 
reference wel I into the vhf 
region. 

It is well worthwhile to 
calibrate carefully against WWV 
or WWVH, since extreme 
accuracy is possible. These 
stations derive their signals 
from a cesium-beam standard, 
and each uses atomic-clock 
references to provide time of 
day, audio tones, and radio 
frequencies. The frequencies of 
the cesium standards at the 
stations are controlled within 
plus or minus 1 x 10-12 of the 
NBS (National Bureau of 
Standards) master frequency 
standard, which is located in 
Boulder, Colorado. Also, time 
at the stations is controlled to 
within plus or minus 5 micro-
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Fig. 1. Equipment interconnections for 
beat-frequency method of calibration. 

seconds of the UTC/NBS time 
scale. Not bad for government 
work! 

Beat frequency, or 
heterodyne, methods of 
frequency comparison with 
standard frequencies, such as 
WWVor WWVH, are a simple 
technique often used to 
calibrate transmitters and to 
tune receivers. Frequency 
offsets of less than 1 part in a 
million can be accurately 
determined. Thus, a 1-MHz 
signal that is calibrated in this 
way can have an anticipated 
error of but 1 Hz! (Good results 
can also be obtained by 
calibrating against United 
States or Canadian broadcast 
stations on 1000 kHz or any 
100-kHz increment in the 
broadcast band, though 
accuracy will suffer if they are 
slightly off-frequency - and 
this can happen.) 

The heterodyne method 
consists of beating or mixing a 
known, accurate frequency 
(such as the WWV/WWVH 
signal) with the output of an rf 
oscillator. The mixing is 
accomplished by the converter 
circuit of a superhet hf 
receiver. The frequency 
difference between the two 
signals can be amplified and 
detected, the result being an 



audio output signal called the 
beat frequency or beat note. 
The basic setup is shown in 
Fig. 1. 

The frequency of this beat 
note is, of course, the 
difference between the two rf
input frequencies. When the 
two frequencies are equal, their 
difference decreases to zero 
and is known as zero beat. 
Obviously an osci I lat or can be 
set very nearly equal to WWV 
or WWVH in frequency and can 
thereby provide a good 
secondary frequency reference 
for most purposes. To calibrate 
a frequency standard or 
oscillator with an output 
frequency lower than that 
broadcast by WWV, an 
appropriate harmonic equal to 
the WWV signal is required. As 
an example, if a 100-kHz signal 
is to be calibrated against the 
WWV 5-MHz frequency, then it 
must also contain a harmonic 
fifty times itself and be at a 
submultiple of the WWV 
frequency. 

In theory, a pure sine wave 
does not contain any harmon
ics. In practice, though, the 
sine-wave signals used in radio
frequency work contain some 
harmonics, and enough 
harmonic content is usually 
available to produce a discern
ible beat note. A square wave, 
on the other hand, is very rich 
in harmonic content and is con-

sidered ideal for generating 
harmonics to calibrate receiv
ers, transmitters, oscillators 
and VFOs in the hf and 
vhf bands. 

If the calibrator doesn't have 
sufficient output at the higher 
WWV frequencies, a simple 
method of developing a square 
wave from a sine wave is by 
clipping the signal with a dual
diode clipping circuit as shown 
in Fig. 2. This will enhance the 
high-order harmonic output. If 
the receiver input impedance is 
low (50 to 75 ohms) a 20-40 pf 
capacitor can be used to 
couple the calibrator harmonic 
output to the receiver input and 
to attentuate the oscillator's 
fundamental frequency. If the 
receiver has a high input 
impedance with twin lead or 
single-wire lead-in from the 
antenna, the harmonic signal 
can be loosely coupled to the 
receiver input by wrapping 
several turns of an insulated 
wire around the antenna lead-in 
and connecting it directly to 
the calibrator output. 

If the beat note is above 
50·60 Hz or so, headphones, a 
speaker, or a frequency counter 
can be used. Below these 
frequencies, an oscilloscope 
can be connected to the 
receiver output. An S-meter can 
also be used and the beats 
counted visually. The age 
(automatic gain control) or ave 

Glossary of Terms 

Beat note is the regular 
pulsation arising from the 
Interference of simultaneous 
sound waves or radio waves 
that have slightly different 
frequencies. 
Clipping circuit is used to 
develop harmonic-rich signals 
from a sine wave by limiting the 
peaks of the wave. This 
simulates a square-wave, which 
is rich in harmonic energy: 
Heterodyne relates to the 
combination of two signals so 
that their sum and difference 
frequencies are produced. One 
signal is usually the received 
signal and the other is a signal 
introduced into t_he appara_tus. 

Interpolation is a method of 
estimating the values of a 
function (oscillator frequency} . 
between two known values 
(number of meter deflections 
per unit 'time, in this case). 

-"' '.'- >.j 

UTC is derived from the French 
Universe/ Temps eordonne: the 
English v~rsion is Coordinated 
Universal Time, or, simply, 
Universal Time. UTC, CUT, and 
UT are often used 
interchangably. 

Zero beat refers to the 
adjustment of two signals so 
that no discernible frequency 
difference exists in their beat 
note. 

(automatic volume control) 
should be disabled, if possible, 
for the meter fluctuations to be 
more pronounced. The receiv
er's manual rt gain control can 
be adjusted to compensate 
for the loss of age or ave 
action. 

To correct the oscillator or 
crystal calibrator frequency, the 
frequency adjustment trimmer 
is turned in a direction that 
decreases the beat-note 
frequency. Between 50-60 Hz 
and about 1 Hz, the beat note 
cannot be heard and the S
meter will begin to respond to, 
or track, the beat as it 
approaches 1 Hz. As it nears 
zero beat, a very slow rise and 
fall of the background noise or 
the WWV audio tone can also 
be heard in the speaker or 
headphones. The visual meter 
effect is much easier to follow, 
though, as it approaches zero
beat frequency; the slow rise 
and fall of the signal strength 
may sometimes become 
difficult to distinguish from 
signal fading due to propaga· 
tion effects. However, I've 
found that observing the S· 
meter as the adjustment goes 
through zero beat to be a very 
excellent means of calibrating 
the oscillator, allowing a reso
lution of but a few hertz if done 
carefully under conditions of 
slow signal fade. To get a 
strong, well-defined beat note 
may take some experimenta
tion with relative WWV/WWVH 
and calibrator signal levels -
they should be equal, if 
possible. 

In an alternative method 
suggested by NBS, when 
fading is a problem, the 
oscillator adjustment can be 
interpolated. First, the 
oscillator is adjusted to the 
minimum beat frequency that 
can be detected without 
interference. For best accuracy, 
the number of deflections of 
the meter in 10 seconds are 
counted. The setting of the 
frequency adjustment trimmer 
is then marked. Next, the 
adjustment is made to pass 
zero beat until the beat is again 
visible on the meter. By coming 
up with the same number of 
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meter deflections as with the 
previous beat note, the 
frequency of the oscillator can 
be set midway between the two 
settings of the oscillator 
trimmer adjustment. (I 
definitely prefer the visual $
meter technique as being more 
practical and accurate and have 

RI 

calibrate when WWV or WWVH 
are not broadcasting their 
audio tones. It's all too easy to 
zero beat against one of the 
two sideband difference 
subcarriers. A glance at the 
broadcast formats shown in 
Fig. 3 will indicate the best 
times to calibrate. 

'~" ""' ' -"::~:" " """'" "~" "ro ' 
{ '.~, """------+------t !___..,: } 

CALI BRATOR ~~~\ CRI CRl :UTPUT THROUGH 30pF CAPACI TOR 

Fig. 2. Diode clipping circuit. Resistor R1 may have to be adjusted depending on cali· 
brator output. Pract ically any junkbox potentiometer up to about 2500 ohms may be 
used to allow adjustment of calibrator output. 

I 

used it to put both crystal 
calibrators and counters on 
frequency.) 

Remember that heat will 
affect calibrator stability. Also, 
crystals drift in frequency with 
age, which is commonly 
referred to as aging or drift. 
Therefore, all crystal oscillators 
should be checked and 
recalibrated periodically to 
ensure accuracy. Whenever 
high long·term accuracy is 
required, such as in a 
frequency counter, a high
accuracy crystal and an oven 
should be used for maximum 
stability. 

As a point of interest for 
those who are trying to 
calibrate a frequency counter 
with a 10-MHz crystal time 
base, often merely opening the 
cabinet and placing the unit 
next to the station receiver or 
transceiver will provide enough 
signal to beat with WWV for 
accurate setting. If not, a link 
of a few turns of insulated wire 
can be loosely coupled to the 
time base and fed to the 
receiver through a short length 
of coaxial cable for adjustment. 
If the calibrator uses an oddball 
time base, such as a 4-MHz 
crystal , the regular station 
crystal calibrator can first be 
accurately set against WWV or 
WWVH, then the counter 4-MHz 
oscillator can be immediately 
zero beat against the calibrator 
with little loss in overall 
accuracy. 

In any case, be sure to 
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Although WWV and WWVH 
transmit on several differ-
ent frequencies, in most 
cases at least one of the 
frequencies will be received 
strongest at a particular 
location and time of day. 
Different frequencies may have 
to be tried to suit varying 
propagation conditions. Good 
reception of signals, that is, a 
good signal-to-noise ratio from 
the stations, is absolutely 
essential for high frequency 
resolution and calibration 
accuracy. Field strength and 
geographical location will 
determine the receiver and 
antenna requirements. In poor 
reception areas, a directional 
antenna may be necessary so 
that it can be oriented to 
produce a strong signal. 
Usually, however, the regular 
station antenna will suffice for 
reception. 

Let's take a quick look at the 
characteristics of the available 
WWV and WWVH frequencies: 

2.5 MHz. Signals at this lowest 
WWV/WWVH frequency have a 
short range during the day due 
to ground-wave propagation 
limitations. Use would be 
restricted to locations within a 
couple of hundred miles (150· 
300km) from the transmitter 
site. This frequency becomes 
more useful at night, however, 
particularly during the winter in 
the higher latitudes where 
longer nights occur. However, 
reception is possible over 

distances of several thousand 
miles or km, the sky wave 
signal is predominant and a 
horizontal half-wavelength 
dipole is suggested (a 160- or 
80-meter dipole will do). Static 
can often be annoying when 
trying to calibrate using this 
frequency, particularly during 
the summer months in the 
lower latitudes. 

5.0 MHz. This frequency can be 
received usually at much 
greater distances than the 2.5· 
MHz frequency at any time 
during the day or night. Recep
tion is possible up to 1000 
miles (1600km) under good 
conditions; but under normal 
circumstances daytime propa
gation conditions limit its 
useful range, and reception is 
often limited to less than 1000 
miles (1600km) during the day. 
At night, 5 MHz is a very good 
frequency for long-range 
reception. It is also excellent 
during the early dawn and 
evening hours in the winter 
months when the signal path is 
in darkness. 

10.0 MHz. Reception over long 
distances is possible during 
both day and night. It can be 
classed as an intermediate 
frequency, which is somewhat 
dependent on the sunspot 
cycle. This frequency also 
provides daytime reception at 
fairly close range (200-300 
miles or 300-500 km) and can 
often be used when 5-M Hz 
reception is marginal or 
unusable. 

15.0 MHz. This tends to be the 
best frequency for long-range 
daytime reception. It's not 
generally usable for short-range 
reception except during 
periods of sunspot maxima. 
However, for long-distance 
reception, it's the best fre
quency during both maximum 
and minimum sunspot cycle 
conditions. During maximum 
sunspot conditions, reception 
is possible during the night in 
some locations. During the 
minimum of the sunspot cycle, 
however, 15 MHz is useful only 
during the daytime and at dawn 
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and dusk. (Many newer 
transceivers feature receive
only capability of 15-MHz WWV 
for internal calibrator adjust
ment. This is a particularly 
handy fea~ure, indeed.) 

The highest frequency 
receivable normally should be 
used for routine calibration, 
since errors in zero beating at 
the lower frequencies will be 
multiplied as frequency 
increases.* 

Buying a calibrator 
If your receiver or transceiver 

is not equipped with a built-in 
calibrator, a number of 

excellent accessory crystal 
calibrators are now available. I 
have found the Rainbow 
lndustriest Model FS-200C to 
be about the most versatile unit 
available in its price class ($35). 
It provides calibration markers 
not only every 100 and 1000 
kHz, but switch-selected, 
strong square-wave markers 
also every 500, 250, 50, 25, 10, 
5, 2.5, and 1 kHz and every 500, 
250, 100, 50, and 25 Hz, well 
into the vhf range. As such, it 
can perform triple-duty as an 
oscilloscope, time-base 
calibrator and audio signal 
generator. 

Fig. 3. WWV and WWVH broadcast format. 
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Another unique crystal 
calibrator is Ten-Tee's model 
206, which is designed as a 
companion to their Argonaut 
transceiver but can also be 
used with any other receiver or 
transceiver that can furnish the 
required 12 volts for operation. 
The output of this unit, which 
also extends well into the vhf 
spectrum, is gated at several 
pulses per second for easy 
signal identification. This 
feature is especially useful in 
discriminating between signals 
close together, which may be 
confused with the calibrator's 
output signal. 

The MFJ Model 200BX 
frequency standard is another 
unit that features a distinctively 
gated output and which 
provides strong markers every 
100, 50, or 25 kHz well into the 
vhf region. All these calibrators 
have adjustable trimmer 
capacitors for exact zero 
beating to WWV, as described 
in the article. 

For complete information on 
NBS, WWV, and WWVH and 
their many technical services, 
refer to the references listed 
below. These can be obtained 
either from NBS or the Superin
tendent of Documents, U.S. 
Government Printing Office, 
Washington, D.C. 20402 . 

References 

1. NBS Time and Frequency 
Dissemination Services, NBS 
Special Publicat ion 432, January 
1976. 

2. The Use of National Bureau of 
Standards High Frequency 
Broadcasts for Time and 
Frequency Calibrations, NBS 
Technical Note 668, May 1975. 
3. NBS Time and Frequency 
Broadcast Services: WWV, WWVH, 
WWVB, WWVL , NBS Publi cation 
TFS-601 , January 1976. HRH 

*For more information about Standard 
Time and Frequency broadcasts, and a 
listing of stations in other parts of the 
world t hat can be used for calibration 
purposes, see "Time and Time Again," 
In the September, 1977, issue of Ham 
Radio Horizons, page 42. 

tRainbow Industries, Post Office Box 
2366, Indianapolis, Indiana 46206. 
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Arevou 
a watt 
watcher? 
If so, take a good 
look at the NEW 
DenTron wattmeters. 

A./Multi-PS-20: Complete 20 K per volt VOM 
that doubles as an RF wattmeter, 20/200/2000 
watt ranges with directional coupler (included), 
also handles SWR duties. Large 4" scale. Sug
gested Retail - $69.50 

B./WVP-2A: Large 2W' meter measures 20/200 · 
watt ranges from 50 to 160 MHz (6 and .2 meter_s), 
with peak reading feature and SWR bridge bu1lt
i n. Suggested Retail - $99.50 

C./WVP-1A: The top of the DenTron VHF watt
meter line! 6 - 2 meters (SO - 160 MHz), with peak 
reading and hold function, 20/200 watt ranges. 
Giant 3W ' meter with easy to read calibrations. 
Suggested Retail - $149.50 

D./F-1: Super compact field strength meter, 
complete with antenna and superior sensitivity 
1.8 - 150 MHz (160 - 2 meters). Suggested Retail -
$19.50 

E./S-1: The SWR bridge! 1.8-150 MHz coverage, 
super compact for mobile or portable use. Sug
gested Retail - $19.50 

F./WP-2A: Full function SWR/peak reading 
wattmeter, 160 - 6 meters (1 .8 - 60 MHz) coverage, 

. 2W' scale, 200/20!)0 watt ranges. Sug.gested Re-.· 
· tall - $99.50 



G./WP-1A: Giant 3W' meter calibrated for 20/ 
200/2000 watts , covers 160 - 6 meters (1.8-60 
MHz), with peak reading feature and hold func
tion (locks on highest voice peak), and SWR 
bridge. Suggested Retail - $149.50 

H./AW-1: An audio peak reading meter for your 
stereo gear! Measures both right and left channel 
stereo (separate metering) at the 10 and 100 watt 
levels. Operates mobile on 12V, complete with 
Velcro@ mounting strips. Also ideal for home use. 
Meters are illuminated. Also accepts 12V battery . 
for portable use. Suggested Retail - $79.50 

l./WV-1: VHF coverage in a compact package, 
50 - 160 MHz (6 - 2 meters), with 2W' meter scaled 
for 20 and 200 watts with built-in SWR bridge. 
Suggested Retail • $69.50 

J./WP-3: The top of the DenTron HF meter line! 
160 - 6 meters (1.8 - 60 HMz), with peak reading 
and hold function , 20/200/2000 watt ranges. It au
tomatically calibrates forward against reflected 
power for consistent SWR measurements without 
need for manual calibration! Suggested Retail:~"'';, ; ·> 
$199.50 

K./S-2: Unique product! A full range SWR 
bridge/relative power meter, with 12V DC iliumi
nated meters, 13/4" scales., even an on-air i ndi,ciator 
that's keyed by your RF,::power! 160 -.• 4 ;m~t~~ r 
coverage (1.8 - 160 MHz) .' Suggested ' R~tail<;
$39.50 

L./Multi-PS-10: A complete 10 K per volt VOM 
that doubles as an RF wattmeter! A dire~tional 
coupler ls included for :20/200 wattp.o~er.Lm~a
surements plus SWRfu.nRfions. Easy to rejdJ2W' ,, 
scale. Suggested Retaif~; $~9.50 · · : ·:. · · · 

M./W-1: HF SWR wattmeter, 200/2000~-~att 
range on a 2W ' meter, 160- 6 meter (1.8 -·6QMHz) 
coverage. Built-in SWR.bridg!3. Suggestt!d -Retjlil 
• $69.50 ·: _·_/r'.- , 

Den/ron ® 
Radio Co., Inc. 
2100Enterprise Parkway 
Twlnsburg •. Ohio 4401P •· 
{21.6) 42'5:~17'3 .,;f 
·, U;~ - fr ' ; " -- l; 
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THE HIEHONYMOVS MACHINE 

If there's anything a ham can 
do, it's put two and two 
together and make 4, 22, 100 
(binary) or whatever combina
tion is not immediately 
apparent, right? Right! 

Traditionally the radio 
amateur has been viewed by 
his friends as a "tinkerer," by 
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his neighbors as "that fool kid 
with all the radio junk" and by 
his family as a time waster. 
History, however, records a 
more favorable, if longer, view. 
The ham has usually been the 
experimenter who, not knowing 
"it can't be done that way," has 
gone ahead and done it 

anyway, like the bumblebee. 
Some people call it genius. The 
ham prefers to think of it as 
just a little different way of 
looking at things. Today, more 
than ever, the world needs 
people who see things in more 
than one perspective and from 
more than one point of view. 

A challenge 

You ask, " What has this got 
to do with me?" Well, there's a 
real riddle afoot and it's been 
around for at least thirty years. 
It's just the sort of thing that 
perhaps a ham might solve. 
The solution will probably 
require some different, original, 
and creative thinking. Here's 
what it's all about. 

In 1946, inventor T. G. 
Hieronymus ti led a patent 
application dealing with a 
method and apparatus for the 
" Detection of Emanations from 
Materials and Measurements of 
the Volumes Thereof. " In 1949, 
U.S. Patent 2,482,773 was 
issued to T. G. Hieronymus for 
his method and apparatus. 
Copies of this patent may be 
obtained for a nominal sum 
from the Commissioner of 
Patents, United States Patent 
Office, Washington, D.C. So far 
so good. There's only one 
problem, or riddle, with 
Hieronymus's machine: it just 
can't work by any known 
method or means, yet it does. 
It can be demonstrated, it can 
be described, and it can be 
built inexpensively. This is the 
how of the invention. No one 
knows or can describe why it 
works, what its principle of 
operation is, or what kind of 
emanations are detected. 
Furthermore, it works for only 
about 60 per cent of the people 
who try it. 

The apparatus 

What does it do? Well, one 
thing it does is analyze 
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materials by - presumably -
detecting some form of 
radiation or emanation from the 
material being analyzed. 
Hieronymus found that these 
emanations can somehow be 
"focused" by a lens, refracted, 
and dispersed by a prism. He 
speculated that the emanations 

were electro-optical, he built an 
electro-optical detector coupled 
to a tuned rt amplifier, a 
variable resistance element, an 
analyzer, and, finally, a pickup 
coil or loop. The detector is 
merely a piece of plastic with a 
flat - or spiral - wound coil 
attached to it. The coupling 
transformers are untuned rf 
types. The rt amplifier is a 
simple, 3-stage, broadcast
frequency type; and the analy
zer, which at first appears 
complicated, is really quite 
simple. The pickup or sampling 
coil may be a single-layer cylin
drical inductor or it may be a 
flat, spiral type. 

The analyzer includes a pair 
of broadcast tuning capacitors, 
a prism (or lens), a pickup 
antenna, and a calibrated dial 
scale, plus a platform or box to 
mount these on. The antenna is 
movable in an arc along the 
dial scale, changing its posi
tion with respect to one face of 
the prism (or changing its 

distance with respect to the 
lens) over a predetermined 
range of positions and 
distances. 

How it works 

To operate the machine, a 
sample of unknown material is 
placed near the pickup coil ; the 
operator turns on the amplifier 
and gently strokes or touches 
the plastic detector plate while 
tuning the capacitors in the 
analyzer and changing the 
angle between antenna and 
prism. At some point, or points, 
of adjustment a peculiar 
sensation may be felt on the 
detector plate. 

To some persons the sensa
tion is sticky or tacky; to 
others, it feels cool or warm; to 
still others, it feels slippery! 
However, the angle for maxi
mum sensations from a particu
lar sample remains the same, 
even for different operators. If 
the material contains a consid· 
erable amount of one element, 
the sensation is strong. 
Conversely, if only a small 
quantity of an element is 
present, the sensation is weak. 
Thus a gain control, or variable 
resistance, can be of use in 
calibrating the machine. Each 
material tested or analyzed will 

have its own particular angle, 
or angles, of antenna adjust
ment for the production of 
sensations at the detector. If 
these angles are plotted as a 
series of points on a graph 
having on one axis the atomic 

weights of the elements from 
the periodic table, and on the 
other axis the prism angle, a 
straight line can be drawn 
connecting the points on the 
graph and showing atomic 
weight as a function of prism 
angle. In this manner, after a 
graph has been constructed, 
one may analyze unknown 
material to determine its 
composition and obtain a 
relative idea of the quantity of 
each element present in the 
sample. This brief description 
is by no means complete or 
suffic iently detailed to offer 
more than an idea of the 
invention. The complete details 
of construction and operation 
must be obtained from the 
patent declaration. 

Ideas for the experimenter 

It is not a hoax, and every 
word is true to the best of my 
knowledge. Of course, this 
article only poses the ques
tions and does not provide 
many answers. I have some 
questions of my own! Could 
two machines be built and 
used as transmitter and 
receiver by loosely coupling the 
sample coils of each? Would 
filters improve sensitivity? Is 
the device frequency sensitive? 
Can materials other than 
metals be easily analyzed? Will 
other forms of detector work 
(i.e. audio, rf, ultrasonic, 
infrared or ultraviolet)? Why 
can't everyone use it? What, if 
anything, is being detected or 
emanated? Can the circuit be 
transistorized? Some construc
tors suggest that only a circuit 
schematic is necessary; it need 
not be a physical reality! 

C'mon you hams, inventors, 
and creative thinkers, give it a 
try. It's a good bet that if the 
riddle is to be resolved it won't, 
in all probability, be deciphered 
by an established scientist. The 
solution could well be provided 
by a ham - perhaps you ! 
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individual kits $54.95 
*As described in 
APRIL & DECEMBER 1978 
QST and '79 ARRL 
Handbook 

FEATURES: 
• minimum number of 

components 
• easy to build; no special 

skills or knowledge necessary 
• adequate to work the world 

with single wire antenna 
• covers 14 MHz band 
• receiver has good rejection 

of out-of-band signals 
• transmits with 6 watts 

of clean output 

Add key, headphones, an
tenna and 12 volt battery or 
other power supply and you 
have a complete station 
capable of intercontinental 
communication. 

SEND FOR FREE 
PARTS CATALOG 

Whitehouse is the 
hard-to-find parts specialist ! 

RUSH ORDER? CALL 
(603) 673· 7724 

Please include $2.00 
for shipping and handling 
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Reproduct ion of part of T. G. Hieronymus's patent declaration for his apparatus for 
" Detection of Emanations f rom Materials and Measurement of the Volumes Thereof," 
issued in 1949. Some questions about this scheme remain unanswered. Perhaps read
ers who have inquiring minds can provide the answers. A provocative challenge for ex
perimenters! 

Scientists, in the narrowe$t 
sense of the word , won' t touch 
pseudoscience! Those of 
broader views will at least look. 
Does anyone know any more 
about the Hieronymus machine 
than was known in 1946? If 
someone does, let him come 

forth and explain. Here's a 
golden opportunity to make a 
fundamental discovery and 
have some fun at the same 
time. For experimental use, 
serious investigation, or just 
plain fun, try a Hieronymus 
machine! HRH 



NEW! EXCITING! BREAKTHROUGH! 

YAESU FRG-7000 
Shortwave Receiver 
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$655.00 

(Ca ll for Quotes) 

omn•·J 
ANTENNAS 

Model OJA-146 

TWO METER AMATEUR BAND 146-148MHz 

• NO GROUND PLANE REQUIRED 

• USE FIXED, MOBILE. OR PORTABLE 

• SdB GAIN OVER ISOTROPIC IN MOST M OBILE 
APPLIC ATIONS 

• OVERALL LENGTH: LESS THAN 64 INCHES 

• COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT· 
CASE FOR THOSE OUT·OF-TOWN TRIPS 

• STEEL WHIP AN O ADAPTER INCLUDED FOR MOBILE ANO 
FIXED APPLICATIONS 

• llSWR: LESS THAN 1 .2:1 

PRICE $39.95 UPS Prepaid 

220 MHz - $37.95 450 MHz - $37.95 

TERMS: A ll prices FOB Houston. Prices subject to change w ithout notice. 
All items Guaranteed. Some items subject 10 prior sale. Send letterhead for 
Amateur dealers price list. Texas residents add 6 % tax. Please add 
postage es timate. 

WSGJ, WSMBB. K5AAD, N5JJ, W51MJ , AG5K. WD5EDE. K5ZD. WD5ABR. 
WA5TGU. WD5BDX. WBSAYF. K5RC. K5BGB. 

Have A Nice Day' 
OLA. 

Palomar Engineers 
NEW ALL BAND PREAMPLIFIER 

• Cont inuously Tuneab le 
• Covers A ll Amateur Bands f rom 160-6 m. 
• Provides 20 db of gain 
• Dual Gate FET for low noise figure 
• An RF sensi ng ci rcui t allows use with 

transceivers 
• Buil t-i n 11 7 vo lt AC Power Supply 
• Connecting Coaxial cable for t ransceiver 

included 

$89.50 

. . ~:tllU 
.. , ... 
l • .... ;:,., 

ETO -ALPHA 
Buy The Best First! 

Full Power+ C.C.S. Ratings. 

76A 
76PA 
374A 
78 

$1,395.00 
1,695.00 
1,795.00 
2,395.00 

16 ELEMENTS - F9FT - 144 MHz 

The 'Tonna' You 've been 
hearing about 

144/146 MHz SWR 1.2:1 
50 ohms Wt. 4.4 kg. 

length 6.4 m. Hor iz./Vert. 
Horizontal apertu re 2 x 16 ° ( - 3 d B) 

Vertica l aperture 2 x 17°(- 3 dB) 

$79.95 
9 Element 144-146 .... . ...... .. .... .. $39.95 
4 Element 144-146 .. .. .. ..... .. .. .. . . $32.95 



BY HARRY LEEMING, G3LLL 

Suppose you're in the market 
for a new hf-band transceiver. 
You read the ads and see 
something like (A): "two rugged 
6146B final amplifier tubes." Or 
(B): "250 watts. " Or (C): "350 
watts rating , typically 400-450 
watts." Or (D): " rf input power 
on ssb 200 watts PEP." Or (E): 
"power consumption 350 
watts." 

Perhaps you wish to move up 
and add a linear amplifier. Do 
you want (A): "3-kW PEP," (B): 
" 1-kW average, 2-kW PEP, rt 
output 1200-plus watts," (C): 
" 2000 watts PEP," or (D): " 1200 
watts input"? 

Maybe you're confused by al I 
these numbers. What do they 
mean? Do they mean anything 
at all? Let's take a look at 
advertised ratings of high
frequency-band amateur 
equipment and try to sort out 
some of the claims. 

Electrical power measurement 
First we'll make clear what 
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we mean by electrical power 
and how it's measured. 
Electrical power is measured in 
watts, which is the product of 
current multiplied by voltage. 
(The exception to this law is 
when current and voltage are 
out of phase in an inductive or 
capacitive circuit.) The 
calculations work out the same 
for de or ac power frequencies 
(including radio frequencies) 
provided that, in the case of 
radio frequencies, the rms 
(root-mean-square) values of 
voltage and current are used.* 

Power ratings in amateur 
radio applications 

Power limitations for amateur 
licenses vary from country to 
country, but in most cases a 
maximum de input power to 
the final stage of the 
transmitter is stipulated. If 
Amateur Radio were a new 
idea, and licenses were being 
drawn up for the first time, it's 
quite possible that the 
authorities would quote a 
maximum radio-frequency 

output power. But when the 
first amateur licenses were 
issued, low-cost rt power 
meters weren' t available, and 
very few stations or official 
government inspectors had any 
reliable means of measuring 
radio-frequency power output. 
With a CW, a-m or fm 
transmitter, de power input was 
easy to measure, and so a 
simple and unsophisticated 
method of rating power kept 
everyone happy. 

All went along nice and 
smoothly until the advent of 
single-sideband suppressed
carrier transmissions, when 
some questions arose. With a 
CW or a-m t ransmitter a steady 
read ing could be measured. 
But what sense could one 
make of a constant ly moving 
power-ampl ifier current meter 
attempting to do the 
impossi ble task of foll owing 
voice f requencies? 

In the United Kingdom, the 
Radio Society of Great Bri tain 
and the authorities discussed 
the matter and came up with 
the following reasoning: British 
hams had always been licensed 
to 150 watts de input power. 
This meant that wi th a typical 
class-C efficiency of around 
60-70 per cent , the ou tput 
carrier wou ld be in the region 
of 100 watts rms. During high
level plate and sc reen 
modulation, the peaks of the 
modulation envelope would 
have a peak power of 400 
watts. Hence it was decided 
that ssb transmitters should be 
allowed to give the same peak 
output power as a fully 
modulated typical 150-watt a-m 
transmitter. 

In the UK, therefore, our 

•The rms value is t hat value of 
alternat ing current that wi ll cause the 
same heating effect as the same 
amount of steady direct current (see 
the Radio Amateur's Handbook). 

tpEP is a standard term for designating 
single-sideband power and represents 
the instantaneous peak power of the 
peaks of the voice cycle. 



license allows 400 watts peak 
envelope output powert fed 
from the transmitter or linear 
amplifier to the antenna. With 
typical class A81 efficiencies, 
this gives us something in the 
region of 700 watts PEP 
maximum input power, but 
we're not limited to this. If we 
wish to run an inefficient power 
amplifier stage, there's nothing 
to stop us running 2 kW input 
so long as we don't have 
more than 400 watts PEP 
output. 

U.S. readers might wonder 
what this has to do with 
them, but a moment's con
sideration will show that 
this throws light on the 
question of why U.S. 
stations licensed at 
1-kW de input are 
allowed to use 2-kW 
linear amplifiers in 
the ssb mode. 
When operating 

by the advertising department, 
rather than the technical 
department. It's therefore 
essential that, when comparing 
specifications of different 
makers, one compare "like with 
like." With this in mind, let's 
review the quoted advertise-

qualified the numbers, we can 
only assume that it refers to 
input power. Remember, 
though, input power does not 
work DX, and so, in the 
absence of quoted radio
frequency output power, we 
can only assume normal 
efficiency of around 60 per 
cent. This rig is transistorized 
and might well have less than 
normal efficiency; on the other 

: ,.., · · , hand it might be more than 
0 ) t BJ, ~ 11 • " ·normally efficient. Who's to :~~. •0. t ., '' -~ know from the advertised 

'· ~ (J • ~ :;.. "~ ~~numbers? If (8) was super 
d ~ ,, : • ~ b I · efficient at 75 per cent with 

"o ~ : -: l, ' 250 watts input, and (C) had 
d I , , ' > less than 50 per cent 

. , >'efficiency, the rf output of 
-;, 1 -=,/ the two transmitters would be 

:2 about the same - think 
,,... . ~ about that. 

(D): " Rf input power 
on ssb 200 watts 

on cw or a-m, 111=====···~~~-~- PEP." Now this !Ii~~·• one has me 
U.S. hams 
licensed at 1-kW 
de input can run 6.66 times 
the power of the British ham 
licensed at 150 watts de input. 
To maintain this power 
advantage on ssb, the FCC 
would have to allow U.S. 
stations to run 2660 watts 
PEP output power when 
operating on ssb, which would 
require the use of a linear 
amplifier rated at somewhere 
around 4-kW PEP input power. 

Advertised ratings 

Let's be fair. You wish to sell 
your house: the front looks over 
the Atlantic Ocean, but the 
view from the rear is of the 
local sewage disposal plant. 
Which feature would you 
mention in your ad? We 
shouldn't be too surprised, 
therefore, when manufacturers 
having the choice of two 
numbers quote that which 
sounds the most impressive. 
As in the high-fidelity field, one 
could be forgiven for thinking 
that the specifications of some 
ham equipment were drawn up 

Demand the full speci f icat ions! 

ments and see if we can make 
some sense of them. 

(A): "Two rugged 61468 
amplifier tubes." and (8): " 250 
watts." Several manufacturers 
using the 61468 tubes seem 
shy of actually admitting in 
their ad copy that the de input 
power to these tubes is usually 
around 180 watts PEP. Perhaps 
they reason that this may 
sound a little QRP; for similar 
reasons most of them also omit 
to mention that the rf power 
output is not likely to be much 
over 100 watts. In practice, I 
would defy anyone to tell over 
the air the difference between 
(A), a transmitter running at 180 
watts PEP input, and (8), which 
in the complete absence of any 
qualification we can only 
assume represents 250 watts 
input power. 

(C): "350 watts rating, typically 
400-450 watts" would appear to 
be rather more powerful. Once 
again, as the maker has not 

foxed! All the transmitters 
I've come across take in de 
input power and give out rf 
output power. Presumably they 
really mean the de PEP input 
power, in which case we can 
expect about 100-120 watts rf 
output. I could be wrong, 
though, and in this case they 
have just talked themselves out 
of a customer! 

(E): "Power consumption 350 
watts." The picture includes 
knobs and a dial, and I've heard 
one of them on the air, so it 
must be a transmitter, 
otherwise I'd have thought it 
was a dummy load. Perhaps 
they mean you have to plug it 
into an ac power-outlet socket 
giving at least 350 watts; that's 
the input power to the whole 
transmitter. After you've 
knocked off the consumption 
of the blower, tube heaters, 
pilot lamps, and the de power 
to the rest of the set, what 
remains will be the input 
power. Whether that's 300 or 30 
watts, however, is anyone's 
guess. 
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CW, a·m and slow-scan 
power ratings 

Ordinary speech without 
speech processing has a pretty 
low duty cycle, so that the 
power amplifier stage of an ssb 
transmitter is required to run at 
full power only on occasional 
peaks. This feature, combined 
with the fact that most hams 
listen for at least as much time 
as they talk, has enabled 
corners to be cut and savings 
to be gained in the power 
supply and power·ampli· 
tier components of 
typical ham rigs. 

These savings are 
quite legitimate 
because they 
enable us to pur
chase more trans
mitter for less 
money. But such 
savings must be 
accounted for 
when the equip
ment is operated 
in any mode other 
than low-duty-cycle 
ssb, otherwise relia-
bility can suffer. Unprocessed 
ssb has a duty cycle of around 
20 per cent. CW operation 
brings this up to about 50 per 
cent. Manufacturers usually 
quote CW ratings for their 
equipment, which are as much 
as 20 per cent less than the 
PEP ssb ratings. 

A-m or slow-scan television 
operation demands a 
continuous carrier with 100 per 
cent duty cycle, and this mode 
of operation is not really 
compatible with the average 
ssb power amplifier stage or 
linear amplifier. In these modes 
it's wise to limit power to 
around one-fourth of the PEP 
ssb rating. Throttling back a 
class AB1 stage In this way 
results in inefficiency, and 
typical transceivers running 
around 300 watts PEP input on 
ssb can be expected to give 
only around 30 watts of rf 
output v.ihen used in the a-m or 
slow-scan modes. 
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Not all rigs must be derated 
by these amounts - it 
depends on how near the 
makers have pushed their 
components to the limit. If in 
doubt it's better to under-run 
equipment, because burned-out 
tubes and cooked power 
transformers and 
components can , · 
up to some pretty ~· ~ 

hefty repair 
bills. 

Check that duty cycle rating! 

If you're thinking of future 
slow-scan television activity it's 
essential to ensure that the rt 
output power your rig will 
produce continuously and 
safely is sufficient to drive any 
linear amplifier you 
contemplate purchasing. It's no 
use buying a linear that needs 
100 watts of drive if your 300· 
watt rig will give only 30 watts 
continuous output. 

Having now clarified one or 
two points, I'd like to take 
another look at the linear
amplifier specifications. Here, 
we can only presume that most 
of the numbers given refer to 
PEP input power, and 
specification (B) is the only one 
that even starts to tell the full 
story. (A), (C), and (D) leave to 
guesswork how much output 
power is available; neither do 
they stipulate whether high 
power, continuous, slow-scan, 

or a·m operation is permissible. 
If you 're considering buying 
such a unit, demand the full 
specifications; if this leaves 
you in doubt about any point, 
ask questions and, preferably, 
get answers in writing before 
parting with your money! It's 
better to manage a few weeks 
longer without your linear 

amplifier than to spend 
hundreds of dollars on the 
wrong unit. 

Some final thoughts 
Any transmitter, trans

ceiver, or linearamplifier 
can be squeezed to 

produce a little 
extra power if 

overdriven; but 
the intermodu
lation products 

will increase, and 
splatter wi II annoy other 
amateur-band users. To be 

really complete, power 
levels should be quoted 
for clearly defined inter

modulation distortion (IMO) 
levels. 

Remember that stations 
using high power have a 
special responsibility to see 
that their signals are splatter
free and of high qual ity. Don't 
get too hooked on power, as 
you must at least double your 
output power before anyone 
will notice the slightest differ
ence in your signal strength. 
You may gain talk power by 
driving your power am plif ier 
into clipping, but this causes 
adjacent-channel interference. 

If you do want extra ssb talk 
power, install rt clipping in the 
low-level stages of your 
transceiver. If this is too 
difficult, try a good-quality 
audio-rt-audio clipper, such as 
the Datong unit , in the 
microphone lead. These units 
will ensure that your speech is 
loud and will enable you to get 
full talk power without running 
your power amplifier stages to 
their absolute maximum level. 

HRH 





The TEN-TEC CENTURY 21 Transceivers ... exciting 
70-watt, 5-band CW rigs that surprise everyone with their 
super performance and low cost. Novices and Old Timers 
alike rave about them-how they put fun into Amateur Radio 
once again-with the right combination of features, the right 
amount of power to work the world, and the right price! 
Two Models . .. the 570 with analog dial and the 574 with 
digital readout, both share these fine features: Full break-in 
to make CW real conversation. Full band coverage on 3.5, 
7, 14, 21 MHz bands, 1 MHz on 28 MHz band (optional 
crystal required to cover 28.5-29 MHz). 70 watts input. 
Total solid-state. Double-direct-conversion receiver. 
Receives SSB and CW. Receiver sensitivity: 1 µV. 
Instant band change, no tune-up. Offset receive r tun
ing. 3 Selectivity Positions: 2.5 kHz, 1 kHz, 500 Hz. 
Separate AF and RF controls. Adjustable sidetone 
level. Headphone jack. Built-in speaker. Push-pull 
class C final amplifier. Switched individual low-pass 
filters reduce harmonics, minimize 1VI. Linear crystal
mixed VFO, permeability tuned-bandspread and stability 

the same on all bands. Built-in AC power supply with 
regulation and current-demand monitor that automatically 
shuts down when necessary for protection. Lighted meter 

. shows proper RF drive setting. Black and gray all metal 
cabinet. S ize: HWD: 61/s" x 12%'' x 12", 15V2 lb. 
Low Prices! Model 570 Analog Transceiver, $299; Model 
574 Digital Transceiver, $399; Model 277 Antenna Tuner/ 
SWR Meter, $85; Model 670 Electronic Keyer (6-50 wpm, 
self-completing characters), $29; Model 276 25/100 kHz 
Crystal Calibrator, $29, Model 273 Crystal (for 28.5-29 MHz), 
$5; Model 274 Mod. Kit (converts analog model to digital 
readout) , $90; Model 1170 DC Circuit Breaker, $8. 75. 

See the surprises of the Century at your TEN-TEC 
dealer- or write for full details. 

, IZ't;EN-TEC , INC. 1•11 ~EYI ERVIL L E, TE NNESSEE 37862 
U ffiRl,!ISl>PICOlN •1r C•OC' fit.11 IH !W: ... 

THE SURPRISES OF THE CENTURY 

C Pro1ec1s your equip
ment and your 1n· 
vestment. 

r] Handsome appearance 
precise 111 

0 Made ol durable 
vinyl - machine 
S111Ched 

Cover Craft Oust Covers are custom designed 
for hundreds of different models. 

If you've invested hard earned cash in ham gear. 
you want it to last long and bring a good trade-in 
price. Our covers can help. They reduce dust build
up on surfaces and vital components which can de
grade performance and destroy va lue. Repairs are 
reduced. useful life is extended. You save' 

~ 
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Sunday dawned cool and 
overcast with calm winds. For 
the fourteen horseback riders it 
would be a perfect day to 
traverse the expansive gypsum 
dunes of White Sands National 
Monument. Seven hundred 
square kilometers - a wonder 
to behold - but where even 
brief exposure to the bleached 
surface without protective 
clothing can bake a person 
senseless. The winds that 
scour the Tularosa Basin mold 
the sands into an infinity of 
shapes, and just as quickly 
erase the tracks of the unwary. 

Our destination was Lost 
River, a usually dry bed of sand 
and salt cedar, some 12 
kilometers to the northeast. 
Tony Genta, the trail leader, 
was the only one who had 
made this trip before, but we 
were all experienced riders -
except Debbie, who had never 
been on a horse in her life. 

56 lR1IJ February 1979 

Some of the riders brought 
their own horses, while others 
were supplied by Tony. The 
group included a couple of 
wranglers, Quincy and Charlie 
(ten-year-old Charlie chewed 
tobacco with the best of them), 
as well as folks from more 
mundane backgrounds. Dave, 
the oldest of the group, was a 
retired Army man who had 
served with the horse-drawn 
artillery in the early 1930s and 
was one of the more 
experienced horsemen. My 
wife, Jackie, had been riding 
since she was three years old. 

By nine o'clock our gear had 
been checked and rechecked, 
and Tony gave the signal to 
move out. The sky had cleared 
and the steadily rising 
temperature went almost 
unnoticed as we took in the 
beauty and solitude of this 
remarkable piece of New 
Mexico desert, disturbed only 

by the rhythmic clomp of the 
horses' hooves. The first 
portent of things to come 
arrived more than an hour later 
when the horse that Dave's 
wife was riding began to show 
that it had a mind of its own -
by kicking another horse in the 
leg. Shortly thereafter it 
decided to roll in the sand, 
happy as a pig in a mud 
wallow. 

Dave and his wife moved to 
the end of the line to solve the 
kicking problem, and we 
thought the remainder of the 
ride to Lost River would be 
uneventful. While the other 
riders absorbed the beauty of 
the desert and were amused by 
the antics of Blue, our wiry trail 
dog, Dave's wife was, without 
anyone's realizing it, becoming 
seriously ill. She continued, 
uncomplaining, to the 
destination, where broad 
stands of salt cedar mark the 



Lost River. Here the party 
fanned out, each of us finding 
his own place to tie up his 
horse, eat lunch, and enjoy the 
scenery. Though we all were 
within sight of each other, the 
wide separation prevented 
anyone from realizing that 
something was amiss. Dave's 
wife was resting, but the sun, 
the heat, the motion, and the 
strain of an uncooperative 
horse had already taken their 
toll; instead of getting better, 
she was getting worse. 

The emergency 

~ 
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Two hours later the signal 
was passed to mount up, and it 
was only at this time that a 
rider brought word that Dave's 
wife was not in condition to 
ride, nor for that matter was 
she able to walk, nor even 
stand for more than a few 
seconds at a time. 

The trail riders cross the dunes amid sparse vegetation, on the way to Lost River. 

The options were quickly 
discussed. It was now the 
middle of the afternoon - the 
hottest part of the day. At best 
it was a hard two-hour ride to 
the ranger station. If outside 
assistance were to be of value, 
it would have to come soon. 

Even a four-wheel-drive vehicle 
could not negotiate this terrain 
in darkness. 

I explained to Tony that I had 
with me my ham-radio 
transceiver, and that I would 
attempt to establish 
communications before we 
sent out riders. Pulling the rig 
from my saddlebags, I set the 
frequency for the WR5AHD 
146.34/.94 repeater and 
punched the button. "Is there 

NSKR/horseback mobile makes a call through the WRSAHD repeater. 

anyone on frequency who can 
make an emergency phone cal I 
to the ranger station at White 
Sands National Monument? 
This is N5KR." 

Silence. Eleven horses 
shifted quietly as we all 
watched the little black box. 
After what seemed like an 
eternity, but in reality was little 
more than three or four 
seconds, the loud speaker 
blared back the answer. " This 
is WA6DUI portable five. What 
is the message?" 

Pete, located at Holloman 
AFB, began relaying the 
information over the telephone, 
and the rangers began 
assessing the situation. A 
problem surfaced almost 
immediately. The rangers 
needed to know our position 
accurately to avoid wasting a 
lot of time searching. Although 
we knew where we were, we 
didn't have a map with us to 
give them the coordinates. 

Fergy, W5KDB, advised that 
he was on the highway, very 
close to the ranger 
headquarters, and he would 
make his mobile rig available 
for direct communications with 
our group. Fergy arrived at the 
headquarters within minutes, 
and Dave was able to send 
background medical 
information and other data 
about his wife directly to the 
park rangers. 

Meanwhile, the rangers were 
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The park ranger and the crew of the Medivac helicopter check the patient 
before evacuation. 

working on two possible 
approaches to a rescue. One 
method would be overland; 
water supplies were 
redistributed and two riders 
were sent to a prominent 
landmark to lead a party back if 
that method were chosen. 
Jackie and I stayed with Dave 
and his wife, while the rest of 
the riders started back as a 
group so they would be out of 
the dunes by dark. 

The other possibility would 
be an evacuation by air. I 
scouted around and reported 
that there appeared to be some 
areas where a helicopter might 
be able to land, but that I 
couldn 't be sure, not knowing 
thd landing requirements of the 
aircraft. Consequently, some 
extra time was needed to 
prepare a hoist; the pilot then 
would have a choice whether to 
attempt a landing. While all 
this was being done, Pete had 
traveled from Holloman AFB to 
the ranger headquarters, 
bringing with him a hand-held 
unit. This would enable the 
rangers to stay in touch with us 
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whether they came by land 
or air. 

To firmly establish our 
position, I took sightings from 
a number of prominent 
landmarks using a toy compass 

Dave and Jackie on the way home. 

that was mounted on a plastic 
canteen. The bearings were 
radioed via the repeater and the 
rangers plotted them on a map 
while John, W5DVA, plotted 
them on an aeronautical chart. 
They were in agreement, 
establishing the position within 
a mi le or so, and confirming 
that we were in fact where we 
thought we were. 

The rescue 

The rangers had decided to 
make the evacuation by air, and 
a Medivac helicopter from the 
U.S. Army Air Operations 
contingent at Holloman AFB 
departed tor White Sands 
National Monument 
headquarters to pick up the 
ranger who would be their 
guide. W5DVA monitored the 
progress of the helicopter over 
his aircraft radio. 

All of the preliminary 
preparations had been 
meticulously carried out by 
those in charge, and the payoff 
came now. Within minutes of 
picking up the ranger, the 
helicopter came into our view. 
The pilot circled once, then 
settled down in a tiny clearing 
between the surrounding 
dunes. Dave's wife was placed 



on a stretcher and the medics 
quickly took blood pressure 
and other readings before 
loading her on the chopper. 
The doors slid shut and the 
helicopter rose noisily out of 
the dunes. A short time later 
the patient was safely in the 
hospital. 

Dave had elected to ride 
back with us to pick up his car 
before going to the hospital, so 
the three of us mounted up and 
headed back across the dunes, 
leading the extra horse. I 
reported over the repeater that 
everything was under control, 
enabling Peter, Fergy, and John 
to end their operations. For the 
next few hours, Dave, Jackie, 
and I enjoyed a pleasant ride 
through the sands, admiring 
the sculptured beauty of the 
ever-changing terrain. By the 
time we got back to the road, 
most of the other riders had 
left for home. Novice rider 
Debbie, they said, had been 
mighty happy to get out of the 
saddle. 

Thanks to the experience and 
professionalism of the White 
Sands Monument park rangers 
and the Medivac aircrew for the 
U.S. Army Air Operations outfit 
at Holloman Air Force Base, 
Dave's wife had been quickly 
evacuated from a difficult 
location, and within a few days 
she was fully recovered. 
Thanks to Amateur Radio and 
WA6DUI, W5KDB, W5DVA, and 
WR5AHD, the rescue operation 
was under way several hours 
sooner than would have 
otherwise been possible. The 
preparations went much faster 
and smoother because of the 
good communications. 

We were just about to call it 
a day when one old cowpoke 
pointed to the little unit 
hanging from my saddlehorn 
and said, " That thing 's sure not 
a CB radio, is it?" 

"No," I replied, "it's a ham 
radio." 

"Well," he remarked, "it was 
sure handy to have along. We 
had a good ride." 

Yes sir, we had a good ride. 
HRH 

Antenna Baluns 
All Palomar E 1 made in u s AngSnl eers products are 

· · · nee 1965 1 of Amateur Radio 1 • menu acturers 
equ pment only. 

1 Kw CW, 3 Kw PEP input. 
For dipoles, inverted Vees, 

beams, quads. 
Dependable. Takes 

temporary overloads in 
stride. 

Specify 1: 1 or 4: 1 ratio. 

Model 1K $22.50 

2 Kw CW, 6 Kw PEP input. 
Far more rugged than any 

other balun made for 
amateur use. 

Specify_ 1 :1or4:1 ratio. 

Model 2K $42.50 

2 Kw CW, 6 Kw PEP input. 
Our heavy duty balun with 

mounting bracket for 2" 
mast or boom. 

Specify 1 :1 or 4:1 ratio. 

Beam Balun $47 .50 

Only Palomar Baluns Have All These Features 

• RF toroidal core for highest efficiency. 
• Teflon insulated wire. 
• Stainless steel hardware. Won't rust. 
• Epoxy filled case. Waterproof. 
• Wideband 1.7 to 30 MHz. 
• White case to reflect the sun. 
• Lightning protection built in. 
Free brochure sent on request 
How many lightweight baluns have you burned out 
already? Install the balun that will stay up there working 
year after year. 

To order, add $2 shipping/handling. California residents 
add sales tax. 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 
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The NEW Swan 100 MX Mobile Transceiver \ ~~ .... ~ .. ~~ 
Just imagine ... over 100 watts of mobile power on 10 thru 80 meters. at your fingertips! ) \:.'.,~~~~· .. ·~ 
The Swan MX-100 is compact in size, but not in perform~n~e. No is~ blanker d rcuitry, , ; -- · ~•$:;,J~".. .· ~~·-·· 
R IT control ± 15 KHz and a host of other features are built 1n. Swans reputation for •i •; 'i'!-·~·- · .. ".,.~ · 
value engineering backed by their 90 day warranty policy make this 100 watt solid . '4,.0l; '; Each page ~'(:;-fS'-
state mobile the right rig for you. Call and order yours today and be "rag- ~l> ;-;otour new cata- ~ 
chewing" tomorrow' Suggested Manufacturer's List , $849.95 '!Je; . 1ogis1am-packed 1',•; with photos & literature 
Technical Specifications: Semi -CW break-in. bu1ll-1n VOX. operates from 1110 15 VDC. current ,."; highlighting the many fine lines of fine amateur 
drain 130ma receive and 20 amps maximum in transmit at 13.0 VDC. lnrernal speaker. mobile ..!. ~ · t ·1 bf t t b t f' / · 
mount bracket. retraclable tilt stand. PSU-5 power supply With speaker for ham shack opera- e~, eqwpmen avat a e 0 you a SU s an ta savings. 
t1on ST-3 Matching Antenna Tuner available. as marching accessory. ~~ Suppl ies are limited. send for your free catalog roday. 

~~l~~~~~i~~OQ~ote (716) 235•7540 ."';~; Name _ _____ Call _ _ ___ _ 
~·, Address _ _ _ _ _ _ _ _ ________ _ 

Amateur Radio t~; c11y _____ _ _ s 1a1e _ _ _ zip _ _ _ 

O ... .f"Roch11ester ; .J• AMATEUR RADIO.J• 11as scottsv111e Road 
':J •c ; h IL OF ROCHESTER ' IL Rochester. NewYork 14624 

QSO TapeMand QXX Tape 
now with simulated exams! 

only 

$4.95 ea. 
$20.95 
with oscillator and key. 

Kantronics Speed Building Kit 

Get prepared ! 
To pass the new FCC code exams, you11 need to identify 
unusual names, places, antenna heights, rig types and a 
variety of other items garnered from s imulated QSOs. 

Now you can really study for the current exams with the 
Kantronics QSO Tape, (7Y2, 10, 13 and 15 WPM, or 13 
WPM only) or the QXX Tape (20, 23 and 26 WPM). These 
C-60 cassettes generate computer-perfect "on-the-air" 
transmissions, and include a text key and simulate d 
exam for self-test ing. 

If you've used these tapes before, you11 be glad to know we've 
introduced the QS0-2 Tape and QXX-2 Tape, in the same 
fonnat! There's no better way t o study for the FCC 
exams! 

KlKANTRONICS 
The Lightweight Champs. 

1202 East 23rd St re et 
Lawrence. Kansas 66044 

Phone: 913842-7745 

We accept Visa. Masrer Charge. check and money ord<!rs. 
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HORIZONS 
BINDERS 
Don '1 let your valuable 
issues of Ham Radio 
HORIZONS get dog-
eared or scattered who 
knows where• Gel a hand
some, durable binder 
from HRCB complete 
w11h dale labels. 
HR-HRDL . Each $6. 95 

3 for $17 .95 
To order, just send check, 
money order or credit card 
information to: 
(include $1 .00 shipping) 

HRCB 
Greenville, NH 03048 

More detai ls? Ad Check page 86. 
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Dear Horizons: 
In your April, 1978, issue you 

had an article entitled "One
Transistor Rig For 40 Meters." I 
built this radio and am having 
difficulties with the tank circuits. 
The inductor core called for is a 
torodial T-94-2 ferrite core. When I 
ordered the core from a mail-order 
place I noticed they had two lists 
of torodial cores, powdered iron 
and ferrite. All the ferrite ones had 
numbers with an " FT" prefix. I just 
assumed the number was correct 
in the article, and I ordered the T-
94-2 core. I now find that the 
circuit resonates on my grid-dip 
meter at about 44 MHz. I wonder if 
there was some error in the core 
type called for in the article. The 
company I got my core from didn' t 
have an FT-94-2, so I assumed 
there probably wasn't one . . . 
Thank you very much for your 
help. I really like HRH. 

Mike Lawrence, WB7UMA 
Tucson, Arizona 

Mike, several readers have 
reported excellent results with the 
transmitter, and they used the T-
94-2 core just as in the 
instructions. I wonder if perhaps 
your grid-dipper is reading 
something other than the tank 
circuit resonance - toroids are 
notoriously hard to couple to for 
such a reading. Most builders 
make a one-turn link; just one turn 
of wire through the core, and 
brought out to another turn near 
the dipper coil. In this way the 
dipper is away from stray 
resonances which could upset the 
reading. It Just doesn't seem 
logical that the right number of 
turns, with the correct capacitance 
across them, will be resonant at 44 
MHz. Recheck everything, and try 
the one-turn loop trick - and 
remember that the transistor may 
be loading the circuit so much that 
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the dipper's indication of 
resonance may be a very tiny 
flicker. You might be better off to 
look for rt energy with the meter 
used as a wavemeter and the 
oscillator turned on. Thanks tor 
writing, and good luck. Editor. 

Dear Horizons: 
Just a few lines from a Novice 

who has just received his license. 
There are very very few Amateurs 
who will listen to a slow CQ call. 
Perhaps they have forgotten they 
were here too. 

If they would come back to us 
Novices at a slow speed so that 
we cou ld advance. I'm sure we 
would both learn a whole lot about 
this world. I'm 65, just retired, and 
trying to keep my mind active. 

Frederick W. Steinbauer, Sr. 
KA4BAF 

Riviera Beach, Florida 

Dear Horizons: 
I've been a subscriber to Ham 

Radio Horizons since it was first 
published ... I must say I enjoy 
every issue, as each article is 
written in an easy-going language. 
Keep up the good work. I am an 
old-timer, in ham radio for forty 
years. 

William Tietz, W2L YC 
Schenectady, New York 

Dear Horizons: 
I have only rece ived nine of my 

twelve trial issues of your fine 
magazine, but enjoy it so much 
that I am enc losing my renewal for 
three years. To a young man like 
me (14 years old), your magazine is 
a great help in putting together 
and operating my station of 1 V2 
years. I use your ads, enjoy your 
fiction and technical articles, and 
use the DX guide most of all. 
Thank you for a super magazine, 
and keep up the good work! 

Gregg Kamila, WB6YDS 
Cerritos, California 

Dear Horizons: 
The Newsline item in the 

November, 1978 issue is in error; 
the Double Eagle II was not the 
first free-aircraft to cross the 
Atlantic - it was the first manned 
free-aircraft to do so. The first free-

aircraft to make the crossing was a 
high-altitude research balloon 
flown from Trapani, Sicily, in July, 
1975, and brought down near 
Lexington, Kentucky after about 84 
hours. Another balloon was flown 
from Sicily to Massachusetts in 
July, 1976. These balloons flew at 
an altitude of approximately 
125,000 feet and had about 20-
million cubic feet of capacity; they 
were launched and flown by 
National Scientific Balloon Facil ity 
personnel from Palestine, Texas 
for scientists from Italy, England, 
and Germany. 

Spencer Petri, WASJCI 
Palestine, Texas 

Dear Horizons: 
The other day, while making one 

of my periodic parts runs to the 
local parts store, I stumbled upon 
the last copy of September HRH. 
After glancing through it (and , of 
course, buying it!) I just had to 
drop you a quick note to tell you 
what a great magazine you have 
here! 

I've been an avid SWL ever since 
I cou ld reach the knobs, and 
"almost a ham" for just about as 
long (I'm 24 now). Somehow, I just 
never got my code speed up to 
par. After reading Horizons , my 
interest has been revived - and 
this time I'm going to get it. 

I particularly enjoyed the article, 
"So You Want To Be A Lid. " I also 
enjoyed the articles on traff ic 
handling and the OSCAR 8 Satellite. 
As a matter of fact, I enjoyed 
everything I I hated to see the back 
cover come! Keep up the good 
work, and I'll catch you on the air 
when I get my ticket. 

Dear Horizons: 

Dan Case 
Corry, Pennsylvania 

I obtained a copy of the first 
issue of Ham Radio Horizons when 
it first came out, and entered my 
subscript ion. That first issue 
rekindled a desire to be a ham that 
I had about ten years ago .... 
I'm waiting for my Novice license 
in the mail and will start taking a 
class soon for my General. 

I want to express my thanks to 
the people who put together a 
magazine like Ham Radio Horizons 
for people like me. 

John L. Harley, Jr. 
La Crescenta, Callfornla 



Call lr°e~ 1-800-243-7765 
• Retail Price Catalog • Monthly 
Computerized Used Equipment List 
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KENWOOD 1Sll20S 

II 
IC 701 ~C OMNl-D 

OVER 50 BRANDS IN STOCK 
• KENWOOD• SWAN• KOK• DENTRON • 
•MOSLEY• WILSON• YAESU •DRAKE• 
• LARSEN• BENCHER• PIPO • BEARCAT • 
• B & W • DATONG • ICOM •PANASONIC • 
• ARRL PUBLICATIONS•ALLIANCE•MFJ • 
• CUSHCRAFT•TRAC•MICROLOG•CDE • 
• FINCO• OSI• DAYBURN INSULATORS• 

• BIRD• ASTATIC •HAM KEY• REGENCY • 
• HUSTLER•SAXTON•TEN TEC•AMECO • 
• AM COMM • CALL BOOK• KLM •TEMPO • 

• ROHN • BUTTERNUT • Plus Many More! • 

GLA-1000 

* NEW AND USED EQUIPMENT 
"Get on our used equipment moiling list" * TRADES WELCOME 
"The best allowances anywhere" 
"We buy good used SSB gear" 

* FREE CATALOG 
"Prices of oil majo r manufacturers" 

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

* COMPLETE RADIO SERVICE SHOP 
"Moil Order Repair Service" 

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

OUR FINE REPUTATION SPEAKS FOR ITSELF 

· ~- "YOU SHIP IT 
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WE FIX IT' 

95 Kitts Lane, Newington, Conn. 06111 
"Near ARRL Headquarters" (203) 667-0811 

More details? Ad Check page 86. 

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

EASY DIRECTIONS: Rt. 15 South - 2 blocks past McDonald's 
(Berlin Turnpike) 
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You're just a f~ digits a~ay fro1n 
na1ne brand radio equip1nent · 

AT DISCOUNT PRICES! 

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

DENT RON 
HY-GAIN 
MOSLEY 
CUSHCRAFT 
WILSON 
HUSTLER 
LARSEN 
BENCHER 

TAYLOR 
SWAN 
TEMPO 
TEN-TEC 
MIDLAND 
COE 

VHF ENGINEERING 
BERK-TEK CABLE 
CONSOLIDATED TOWER 
SAY 

A UT EK 
MIRAGE 

SHURE 
TELEX 
ROBOT-SSTV 

We carry all majo r lines of Antennas at Discount Prices 

OUR NEW HOURS 
at Lincoln store only look 

I I 
I I 

' PACIFIC I I 
M-F 6 a I I 
Sat 6 a::: .' ;o Prrrl : CST 

Sun 10 arn . 6~'"::, : I M-F 8 am . M idnight I 
I Sat 8 am. 6 pm II EASTERN 

I I Sun Noon · 8 pm 
MOUNTAIN I I M·F 9 am · 1 am 

Sat 9 am . 7 pm 
M-F 7am · llpm • sun 1 pm -9pm 
Sat 7 arn . 5 Pm I 
Sun 11 am . 7 Pm I 

I I 
I I 
I I 
I _,..__,, 

SAME DAY SHIPPING ON MOST ITEMS 

-BANKAMERICARD. 

I-800-228-4097 
Co1n1nunications Center 

look 

- 443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466 -8402 
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Antenna The Best 

10-40 Trap Vertical 
,..10 thur40 Coverage 
*Broad Banded 
•Low VSWR 
* Easy Assembly 
•Ground Mounted 
.. Nominal 52 ohms 
•Full Legal Kw 
*Heavy Wall Tubing 
*Stainless Clamps 
:..- Coax Connector 
*Mount Accomodates 
up to 1 1/4" Pipe 

*Conversion Kit 
For 80 mt r Soon 

HQ-1040-AV 
Amateur Net 

$59.95 

~' 

2M-PC 
2 Mtr. Phased Collinear 

•6.5db Gain 
*Phased Collinear Design 
* lmperv ious to Wx 
•52 ohm Feed 
* Mount Accomodates 

up to 11/4'' Dia . 
*Simple Field Adjustment 
*Adjustable Matching 
•Very Low VSWR 
*Stainless Clamps 
* 500 Watt Rating 
*90 mph Wind Survival 
*Gain Measures over 

1/4 Wave 

2M-PC 
Amateur Net 

$34.95 

TAYLOR RADIO COMPANY, INC. 
3305 Commerce Drive-North Leg Industrial Park 
Augusta, Georgia 30909 - Phone 404-736-.3336 

More details? Ad Check page 86. February 1979 llN:J 65 



BENCHMARKS 
Regulated Power 
Supply Trick 

With the availability of the in
expensive three-term inal volt
age-regulator chip rated at 1.5 
amperes maximum, construc
tion of low-voltage, low-current 
regu lated power supplies be
came mighty simple. See Fig. 1. 

+<>------t 

t8 - 20VDC 
U NREGUL A TE D 

.- 10 TO 100 

I ZV REG 
I AMP 

But, if you want 2 or 2.5 am
peres you are back to the big 
transistor, zener diode, voltage 
divider, and a bunch of com
ponents. Of course you can buy 
a big chip for about $15. These 
days of low-powered transceiv
ers for the high-frequency bands 
and 10-watt two-meter rigs calls 
for something a little larger than 
1 ampere, but a lot less than 10 
amperes. In my case I needed 
2.2 amperes. 

To solve this problem, the 
idea of paralleling voltage reg
ulators occurred to me. In gen
eral this is frowned on because 
one regulator will grab all of the 
load and the other will take 
none. The regulators are never 
exactly identical . The time
honored system of equalizing 
currents is to put a series resis
tor on each device. I decided to 
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give th is a try with a couple of 
85-cent 7812s. When placed in 
the circuit of Fig. 1, one of the 
two delivered 11 .9 volts and the 
other delivered 11 .8 volts. 

A handful of fractional -ohm, 
1-watt resistors was necessary; 
I had a bunch of 0.27 ohms. After 
about 15 minutes of trial and 
error with the circuit of Fig. 2, I 
was able to balance the currents 
at 2.2 amperes. I achieved a 0.2-
volt drop across the resistance 
combination (0.18 ohms). This 
gives 1.1111 amperes through 
regulator U2, and 2.2 through the 
load, leaving approximately 1.1 
amperes through U1. At less 
than full load the balance is not 
c ritical. In my case, with a load 
of 1.1 amperes, U2 delivers 0.8 
and U1 delivers on ly 0.3 am
peres. This is safe because 
neither regulator exceeds its 
rating. 

t8 - 20VDC 
UNR£GUL AT£0 

UI 
7812 
ll. 8V 

As might be expected , the 
voltage regulation is not as good 
as in Fig. 1, but it is fine for 
many purposes. Voltage at 2.2 
amperes was 11.6 volts and at 

no load was 11.9 volts, the volt· 
age of the better regulator. 

This may not be quite as good 
as the sophist icated transistor 
circuit, but it's the cheap and 
simple method that appeals to 
me, and I hope you'll like it too. 
Caution - you cannot put two 
ammeters in directly after the 
regulato rs because they do have 
some resistance. When you take 
them ou t to bui ld t he act ual 
device you no longer have a bal
anced circuit. You must meas
ure the voltage across the series 
resistor (on the better regulator) 
and calcu late I= E/R. Subtract 
this from the load current to get 
the current from the other reg
ulator. 

Bob Baird, W7CSD 

Earth Currents 
Is the conversation in your 

evening QSO dragg ing? If so, 
here's something you can rig up 
in about five minutes that will 
open the door to all kinds of 
conversational possibil ities. It 
is commonly known that the 
earth's magnetic field sets up 
currents that flow through the 
groun d. What is not usually 
known is that these currents 
can be measured with the sim
plest of setups: a 50- or 100-µA 
meter, two pieces of brass weld· 
ing rod and some wire. 

Drive the rods into the ground 
30 to 60 feet apart on an east
west l ine. Connect a wire to 
each. Hook the eastern rod to 
the positive meter te rminal, the 
western rod to the negat ive. 

+ 
10 TO 100 LOAD 

When the wires are first con
nected, the meter reading will be 
high because of galvanic action 
on the rods; after a few minutes 
the currents will drop to the nor· 



mal value. If the meter reads 
down scale, install a reversing 
switch rather than changing the 
meter connections, because 
earth current may reverse itself 
occasionally; or use a 50-0-50 
center-zero meter. 

Different parts of the country 
have widely varying readings. It 
has been noted at several instal
lations near my home that er
ratic and fluctuating meter read
ings seem to precede an aurora 
opening on 6 or 2 meters. It is 
interesting to note that weather 
also has some effect on the 
reading; if the ground is wet the 
readings will usually be slightly 
higher. Magnetic storms have a 
noticeable effect. 

One important note: be sure 
to put a .01 "'F bypass capacitor 
across the meter terminals to 
eliminate the effects of rf or 
stray 60 Hz current. 

Don Samuelson, W70UI 

Transfer Letters 
In the past I have had great 

difficulty with dry transfer let
ters failing to adhere to various 
surfaces, especially unfinished 
aluminum. There are two tech
niques which I have found help
ful in overcoming this problem. 
The first is to abrade the surface 
to be lettered gently with very 
fine (0000 or finer) sandpaper 
and water, and then to dry it 
thoroughly before lettering. Al
ternatively, swab the area to be 
lettered with acetone (most nail
polish removers will do). Other 
solvents probably would work as 
wel I, but I have not experi
mented with them. Either of 
these methods should always 
be used before trying to letter a 
raw aluminum surface that has 
been handled, or etched in a 
sodium hydroxide bath (this 
process leaves a waxy film on 
the aluminum, and the letters 
will not adhere to it). 

Michael Tortorella, WA2TGL 

Soldering Tip 
Dig around the lumber yard for 

a scrap of lumber with a big end
grain knot, the sappier the bet
ter. Make a depression in the 

knot to hold a drop or two of sol
der. Then, when you want to 
clean and tin your iron, just rub 
the tip on the knot. Cover the 
bottom of the knot to keep it 
from glopping up your bench. 

James T. Lawyer 

Certificate Protectors 
A beginning collector of 

award certificates sometimes 
has a problem - what to do with 
them. Framing in the usual 
manner is expensive and wall 
space is sometimes limited. 

A satisfactory substitute for 
mounting your certificates up to 
the BV2" by 11 " variety can be 
purchased in any stationery 
store in the form of clear plastic 
page protectors. Certificates 
can be inserted in these protec
tors, and thumb-tacked to a wall 
or bulletin board or inserted in 
a two- or three-ring binder. If 
inserted in a binder, two cer
tificates may be stored back to 
back with a sheet of album 
paper between them. The album 
paper comes with each page 
protector. The cost is reason
able - about 80 cents for a pack 
of six protectors. 

George Rulffs, Jr., AA4GR 

Tuning Aid 
For The Sightless 

This audio tuning device is un
com p I icated by connections 
other than those required to 
sample transmitter or exciter 
output at the coax transmission 

TRANSMJTTER 
OUTPUT 
IOOW 

-@Jl~J-~-- '"' m .. u_ 

, -- - -------MINfBOX 

l \ 
I 
I 
I 

100 
l/ 2 W 
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Fig. 3. Audio tuning aid for determining 
maximum rf output power. 

line. It uses no batteries and 
may be switched off after maxi
mum rf output is determined. 
The circuit may also be used as 
a tone generator for monitoring 
CW keying ; another possible 
use is as a monitor for deter
mining the condition of your 
transmission line (e.g., a short 
circuit between center conduc
tor and shield). 

The circuit is shown in Fig. 3. 
A high-resistance voltage di
vider samples rf from the coax. 
The rf is rectified by a diode. 
This rectified voltage, which 
varies during transmitter tuning, 
is fed to a form of relaxation 
oscillator. Output varies in tone 
pitch as a function of voltage on 
the line: low voltage causes a 
high-pitch tone and high voltage 
causes a low-pitch tone, which 
indicates maximum transmitter 
or exciter output. The tone indi
cation is similar to a dip in trans
mitter plate current. 

The input voltage divider uses 
about 1 watt for 100 watts into a 
50-ohm line. For higher power, 
the divider may be switched to 
higher values. For 1 kW, the in
put resistor should be about 
100k, 2 watt . The schematic 
shows a voltage divider suitable 
for 100 watts output. 

The 1 N34 diode feeds about 
2 volts to the transistor emitter, 
which draws less than 2 mA at 
max imum transmitter output. 
Any audio-type transistor may 
be used . If an npn device is 
used, diode connections should 
be reversed. The transformer is 
from a 5-watt transistor ampli
fier. Base and collector connec
tions to the transformer can be 
reversed for needed feedback 
voltage. The color code on the 
transformer I used is: green to 
collector, red to base. The other 
connections in the collector cir
cuit are: green/white to brown; 
brown/white and blue to 
ground. The transformer wind
ings measure 22 ohms de (high 
impedance); the other two, in 
series aiding, are each 4 ohms 
de. Any transformer with similar 
resistance measurements 
should work. Audio output can 
be heard several feet from high
impedance phones. 

o. H. Atkins, W6VX 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND® ARRAY" 

"MONARCH" 10, 15, 20 Meter' 
Model TB5EM/4KWP 

By the only test that means anything .•• 
on the air comparison ••. this array con
tinues to outperform all competition ·-· 
and has for two decades. Here's why 
... Telrex uses a unique trap design 
employlng20 H IQ 7500 V ceramic con
densers per antenna. T elrex uses 3 opti
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
T ri-Band performance. 

ONLY TELREX GIVES YOU ALL 
THESE FEATURES .. • 
• Power rating 4 KWP ••• rain or 

shine. 
• Wind rating survival 11 0 mph 
• Patented broad-band coaxial 

usalun" • 
• Heavy-duty steel gusset mounting 

plate. 
Aluminum boom 2", 2-1/2" O.D. 
x 18 ft . 

• Large diameter, .05 8 wall taper
swaged dural elements for 
minimum weight and exceptional 
strength to weight ra tlo. 

• Stainless steel electr ical hardware. 

At 50 ft. or more (above ground) a rugged Telrex "Tri-Band" is the only 
answer to longevity ... a true money saver. 

Illustrated: Rugged gusset mounting 
plate, Broad-Band - non f errite • 
"Balun", and Driven Element center 
section. 

Fo r technical data and pr ices o n complete Telrex line, write for Catalog PL-7 . 

TV and Communications Antennas Since 1921 

--Tel rex LABORATORIES 
P.O. Bo x 879 - A sbury Park, New Jersey 07712 Phone 201 -775-7252 

~ 
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THIS IS IT 
BinP 

MODEL 4431 THAUL I NE® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 
IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED DISTRIBUTOR 

IYkbsfelll 
associates 

115 BELLARMINE 
ROCHESTER , Ml 48063 

CALL TOLL FREE 
800 - 521 -2333 

IN MICHIGAN 313 - 375-0420 

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

Boost your Ham Skills 
on the Blue Ridge 

" A Vacation with a Purpose" 

Two weeks saturation learning program 
in Amateur Radio: 

• Novice to General 

• General or Technician to Advance<l 

• Advanced to Amateur Extra 

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

I 
1 C. L. PETERS, K4DNJ, Di rector 
: Oak Hill Academy Amateur Radio Session 
1 Mouth of Wilson, Virginia 24363 
I 
: Nam e Call __ _ 
I : Address. _ _ _ ___ _____ _ 

: City / State/ ZiP·--- - - --- - --

t-----------------------------------! 

More details? Ad Check page 86. 



the hf transceiver 

fil~fil~~filOO~~ filU~ 

Cohoon Amateur Supplv 
* 307 Mclean Ave., Hopkinsvi lle, Kentucky 42240 * 

TELEPHONE NUMBER 

502-886-4534 



·1 

the • Full range of adjustment in 
tension and contact spacing. 

Ultl• t • Self-adjusting nylon and steel 111& e needle bearings. 

I ~MRI~ : ;~::~hs~l~~~~~;~a:~:~ts. 
~ ~ • Precision-machined, chrome 

plated brass frames. 

~OLE 
• Standard model has black. 

textured finish base; deluxe 
model is chrome plated. 

• Heavy steel base; non-skid feet. 

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

333 W. Lake Street. Dept. A 
Chicago. Illinois 60606 • (312) 263-1808 

JUST GETTING ON THE AIR? 

lee Adirandaalc lar 
D New Equipment 
D Used Gear 
D Frien.dly Advice 

E of\OEf\ pt'\ONE 

~@JO~@l!m@l&~~ :::~~v 
Amateur Headquarters for the Northeast 

185-1 91 West Main Street • P.O. Box 88 
Amsterdam. N .Y. 12010 Tel. (518) 842-83~0 
Just 5 minutes from N. Y. Thruway- Ex-it 27 

~ 
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MAXI TUNER 
SOLVES ANTENNA PROBLEMS 

THE FINEST 

ANTENNA TUNER AVAILABLE 
- Presents 50·75 Ohm Resistive Load lo Your 

Transmiller Using Vi rtually Any Antenna 
System 

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

- Continuous 1.7-30 MHz Coverage 
- 229-203 Rotary Inductor C2B 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 
- Avai l~ble in l<it Form or Assemb led 
- One Year Factory Warran ty 
- Use with your present SWR meter or waltmeter. 
- Custom Vacuum Capacitor Designs and lndi· 

vidual Components Avai lable 

Cs/I or Write tor Pricing, Spec Sheer, and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tells It Like It Is ! 

P. o. Box 11 ·Rf POWER Ladysmith, WI 54848 
COMPONENTS <715> 532-3971 

-,_,--, 

Anytime yo u 
have a question 
about your Ham 
Radio HORI
ZONS subscrip· 
t ion , p lease i n
clude a mai li ng 
label to insure 
p rompt servic e 
on your inquiry. 

CHANGE 
OF ADDRESS 

AFFIX 

LABEL 

HERE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Moving? Please 
let us know 4-6 
w eeks be fore · 
hand. Or, if any-

I I 
I - I 
L_/ \_-J 

1 thing is wrong wi th your current mail-

1 
ing label, please carefully print the 
updated information below and affix 

J your present label above. 
PLEASE HELP US TO SERVE YOU BETTER 

I 1.11~ RADIO Subscription Processing Center 

I llORIZONS P.O. Box 711 
Whitinsville. MA 01588 

I Call ____ _ 

I Name _____ _ _ _ _ _ ~ 
I I Address 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I City I 
I Stat e Zip I 
L- - ----------

More details? Ad Check page 86. 



It's easier 
Dx'er 

Contester • Trafficman 
Ragchewer 

Telex headphones and headsets 
make it easier to enjoy the hobby. 
Whether you prefer lightweight or 
full cushioned comfort, there's a 
high performance Telex product 
that wi ll help make you a better 
operator. See yours ... at better ham 
outlets everywhere, or write ... 

DIVISION OF TELEX COMMUNICATIONS, INC. 

8601 NORTHEAST HWY 6. LINCOLN. NE. 68505 U.S.A. 
telephone. 402-467-532 1. telex. 48-4324 

Europe: 22. rue de la Leglon-<fHonne ur. 93200 St. Denis. France. 
te lephone: 820·98-46, telex: 63-0013 

More details? Ad Check page 86. 

Larsen 
KU.lrod: 

the 
.antenna . 

that 
keeps 

its cool! 

Looking for a mobile antenna that goes on easily, 
looks super ... and performs like gangbusters! Then you 
should take a squint at the Larsen KOlrod Antenna. 
It's the cool one. 

Yes, the fact is that Larsen KOlrod Mobile Antennas 
are built differently for a communications difference you 
can HEAR. You can easily prove it to yourself with this 
simple touch test: 

Apply 100 watts of power for a full minute or so to a 
competitive brand antenna A, B or C _ . any brand with 
the usual stainless steel whip. Then turn off the power 
and feel the antenna ... carefully. It'll likely be hot, 
even hot enough to raise a blister. 

Now put a Larsen KOlrod to the same test. Surprise! 
That's right . . . no heat! The power has gone into 
communicating-not heating. The Larsen isn't called 
the KUlrod for nothing. 

Larsen Antennas fit all styles of mobile mounts and 
cover Amateur frequencies from 10 meters through the 
440 MHz band. 

W rite for antenna catalog and name of Larsen dealer nearest you. 

11611 N.E. 50th Ave. 
P.O. Box 1686 
Vancouver, WA 98663 
Phone: 206/573-2722 

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

• K Olrod is a Registered trademark of Larsen Electronics. Inc. 
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ANNOUNCINC: 
KEN\NOOD 

' 

WE'RE PROUD TO ANNOUNCE TH AT TH E KENWOOD LI NE 
HAS JO INED D RAKE, YAESU, ICOM, ETO, SWAN, DE NTRON 
AN D MANY OT HERS AT THE CA RO LI NAS' PR EM IER HAM 
ST ORE. CALL US SOON FOR A QUOT E ON YOU R NEEDS. 

ORDER TOLL FREE! 
800-845-6183 

G 
G.l.S.M.O. 
2305 CHERRY ROAD 
ROCK HILL, S.C. 29730 

DEMANDED BY 
PR OFESSIONALS 

WORL D· WIDE 

OVE R 12 YE AR S 

•Thi Origin•! Li&hl nin& Arrest 
·6~o= Str•ncth 
• Stain less HudwHt 
.s .. 1.d 
• GUARAN TE ED 

FULL· POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER -
• BHUNS · TUPS • INSULHORS 
•QUA D PARTS · ANTE NNA KITS 
•BOOM/ MA ST MOUN TS · WIRE 
• CABLE · CONNE CTORS 

WAITE FOR FUL L CATA LOG 
[ Enc lost 30< Stam ps ] 

JJv'] ''~.':7:'' UN ADILLA/REVCO DIVIS ION [Oept . .8 RH ] 
J F c OMPA!i~ 1,.( 

fl l <l) MINNE ST Nft I f; AST SVIU.CU!lot f',llY• VQ R • 1,:(1,,• 

DEALERS WANTED-OVER 300 WORLD· WIDE 

• .RaJ;o 1JJorlJ • 
ENtRAL NEW_·~:· ·· FAStE5' GROWINOI! 
10:/£i:, ~· · · · r",j~;~0 

, . VA CSU 

-

'COM 1:- V.ESU CPU.,>OOOlK 

t(.101 ~F 1 .9()10 'lll 
Featuri ng Yaesu, lcom, Drake, Atlas, Ten·Tec, Swan, DenTro n, Pace, Palomar, Alda, Midland, 
Wilson, KOK, MFJ, Microwave Module, Standard, Tempo, Astron, KLM, Hy·Gain, Mosley, 
Larsen, Cushcraft, Hustler, Mini Products, Universal and Tristao Towers. We service every· 
thing we sell! Write or call for quote. You Won' t be Disappointed. 

We are just a few minutes off the NYS Thruway (1·90) Exit 32 

W 
ONEIDA COUNTY AIRPORT TERMINAL BUILDING 

u ren ORISKANY NEW YORK 13424 Bob 
K21XN ' WA2MSH 

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

LICENSE PLATES 
O HN-LP Highway Harns unite ' Fasten lhis 6" x 12" 
fiberglass license plate above or below an existing license 
plate. or use it in place of a front or back plale where state 
law permits. Another great gift item lrorn HRCB. 

License Plate $6.95 
HOMEBREW MUGS 
Next time you and your friends slug down some home· 
brew. put ii m your very own HOME·BREW mug from 
HRCB .. . you can even have your name and call printed 
right on. It's even suitable for hot chocolate! Buy yourself 
or l riends one of these high·Quali ty 14 oz. ceramic .mugs 
lor Christmas. 
O HN·M Homebrew Mug $8.95 
O HN-MC Custom imprint of name and call 

$12.95 
PERSONALIZED DESK PEN 
O UDP Give your oflice desk or operating table a !ouch of 
elegance with this useful and decorative desk pen set. The 
heavy opalescent rnarbloy base can be personalized with 
precision engraving. Set Includes pen with brushed gold 
finish. $8. 95 

HEAT SENSITIVE TRANSFERS 
Looking for a new put on? Apply these colorful iron·on 
transfers to any cotton based garment. Join the T·shirt 
movement and tell everyone you· re a ham. These easy·to
apply transfers make unique gift items al prices anyone 
can alford. 
O HN-T1 " Ham Radio Freq" 
O HN-T2 " Ham It Up" 
O HN-T3 "One World " 

DESK STANDARD 

$1 .95 
$1.95 
$1.95 

O LIDS This classic executive·slyle standard gives your 
desk a distinguished look. Engraved with name and/ or 
call. polished 100% brass nameplate complements the 
solid walnul base which has a beautiful hand·rubbed 
lmish. Hand-cratted quality for a very good price! $9. 95 

Include name and/or call instructions with order. 

Send check, money order or charge card lnlormation 
PLUS $1.00 shipping to: 

Ham Radio 's Bookstore 
Greenville, NH 03048 



eliability 

-xperience 

FT·202R 
HAND·HELD 
TRANSCEIVER 

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

onlyS199 ... 

WILSON 

$202 

\\\)~ 
IN STOCK 

MARKll 
HAND·HELD TRANSCEIVER 
• Switchable, 1.5 or 2.5 watls 
• 144·148 MHz coverage 
• 6·channel operation 
• palm·of·hand convenience 
You may take a 10-r. discount on all acces
sories when purchased wilh the MARK II. 

DATONG MODEL FL·1 
FREQUENCY·AGILE AUDIO FILTER 

IMMEDIATE DELIVERY $179." 
PRE·PAID 

COMING SOON: 
NEWDATONG 

Automatic Speech Processor. 

Please Include your aree code and lele· 
phone number wllh any correspondence. 

,.RSE 
vHAM 
SHACK 

1207 W. 14 MILE 
CLAWSON, MICHIGAN 48017 

313·435-5660 

More details? Ad Check page 86. 

Do not attempt to 
raise antenna or 
antenna support 

near power llnes 
VOU CAN BE KILLED' 

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

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

s14995 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

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

Additional Information on Request. 

Checks, Money Orders, BankAmerlcard 
and Master Charge Accepted. 

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

S·F AMATEUR RADIO SERVICES 
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b"r little bb~es 
replaee a lbt bf eable ! 

• select any of five antennas ot the 
turn of a knob, with just one 
feedline and a control cable to 
the remote switching unit• 

• saves coox, simplifies station layout• 

•handles 4 kw p. e . p . • 
• other models to nine positions• 

•ful l one-year warrant y• 
model sw -5 heavy duty - _ 

REMOTE CONTROLLED ANTENNA SWITCH - $135<29 plus $ 3 shipping • :!: 
• order direct o r write fo r brochu re• - · 

ANTENNA MART 515 -292-7114 

box 1010, i.s.u. station, ames, iowo 50010 

KLAUS QUALITY AMATEUR RADIO 
EQUIPMENT & ACCESSORIES 

KENWOOD 

[;---.. _ -- -
- . . 

.d ~ .J; ," ;·~" ~~ 

.' (-' --;;; I :--C ~ .. ~'.! ._j ) . A 
-- -_,, 

TS520S TS600 TS820S 
HF TRANSCEIVER MULTIMODE6·M 

TRANSCEIVER 
HF TRANSCEIVER 

... call or write for 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. 

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

Phone 309-691-4840 
Tim Daley, Amateur Equipment Sales Manager 
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1979 
CALLBOOKS 

U.S. Edition 
D CB-US This 1979 UNITED STATES 
CALLBDOK edition is the largest ever 
- over 374 ,000 names. Keep up with 
al l the new 1 x 2 and 2 x 1 calls 
which are everincreasing. 
Boldface calls. names . addresses, 
license class - all in easy-to-read 81/2 
x 11 format which became so popular 
last year . 
Order yours in advance to be sure you 
get one! 1069 pages. 

Softbound $15 .95 

Foreign Edition 
D CB-F If you're into DX , this year's 
new 1979 FOREIGN CALLBOOK is the 
biggest ever. It's a vital reference 
when collecting those valuable OSL's. 
You' II have the very latest OST infor
mation plus all the other data that the 
Callbook is famous for like international 
postal information, Great Circle 
Bearings, Countries Lists. Time Charts 
and more. Softbound $14.95 

Please include $1.75 for shipping and handling 
whether you order one or both editions! Give full 
street address (no box numbers please) so we can 
ship to you via UPS to expedite delivery. 

Ham Radio 's Bookstore 
Greenville, NH 03048 

Send your order today! 

More details? Ad Check page 86. 



If you' re having 
a TVI problem ... 

this fell ow could be 
the ''bearer'' of the 

SOLUTION ... 

Don't let your several thousand dollar investment in 
a ham station sit idle for the want of a TV! filter 

- let Drake solve the TVI problem. 

Although TV!/RFI is a complex subject, basically it has 
two forms : (1) Harmonics generated by the transmitter 
which fall on TV/ FM channels. (2) Direct radiation from 

a strong fundamental signal directly into a nearby TV 
receiver. This is possible because strong signals at ham 
band frequencies can sneak around the tuned circuits in a 
TV and cause interference within the set. Even though 
the signal may be clean, direct radiation interference can 
occur as far away as several blocks, depending upon your 
power, antenna system, and the design of the TV 

DRAKE TVI FILTERS ARE THE ANSWER: 

"Low Pass" Filters will reduce or eliminate TVI 
caused by harmonics from amateur transmitters. All 
transmitters generate some harmonics which might be 
just strong e nough to cause TVI. We believe every station 
should be equipped with a Low Pass Filter, designed to 
cut off at 41 MHz, the TV i-f frequency. Drake fi lters are 
down 80 dB at 41 MHz to provide maximum protection. 

"High Pass" Filters are used to reduct. 
or eliminate direct radiation interference at 
the TV set. There are less expensive High 
Pass Filters on the market for the TV set, but 
do they really work? Drake HP Filters provide 
40 dB attenuation below 52 MHz; some others 
have measured at only 3 to 6 dB down. 

HERE ARE THE "BEAR" FACTS: 

Drake TV-3300-LP 
1000 watts max . below 30 MHz. 
Attenuation better than 80 dB above 
41 MHz. Helps TV i-f interference. as 
well as TV front-end problems. 

Drake TV-5200-LP 
200 watts to 52 MHz. Ideal for six 
meters. For operat ion below six 
meters. use TV-3300-LP o r TV-42-LP. 

Drake TV-42-LP 
For transmitters operating at 30 MHz 
and lower . Rated 100 watts input. 

For 300 ohm twin lead. New 
con nectors for " no-strip" 
instal lation. 

For 75 ohm TV coaxial 
cable ; TV type " F" 
connectors installed. Ideal 
for master antenna systems 
for apartments and 
condominiums. 

Certain situations require both a Low Pass and a High Pass Filter 
to solve the problem, and Drake can provide both types. 

Known 'round t he world for world- wide radio comm unications. 

R. L. DRAKE COMPANY 
Prices and specifications subject to change without notice or obligation. 

More details? Ad Check page 86. February 1979 Im] 75 



LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

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

California 
C & A ELECTRONIC ENTERPRISES 
22010 S. WILMINGTON AVE. 
SUITE 105 
P. 0 . BOX 5232 
CARSON, CA 90745 
800·421 ·2258 
213-834 ·5868 · Calif. Res. 
Not the biggest, but the best -
since 1962. 

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

SHAVER RADIO 
3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408·247·4220 
Atlas, Kenwoo;:l, Yaesu, KDK, 
lcom, Tempo, Wilson, Ten-Tee. 

Connecticut 
AUDIOTRONICS, INC. 
18 ISAAC STREET 
NORWALK, CT 06850 
203-838-4877 
The northeast's fastest growing ham 
department . Dedicated to service. 
Kenwood dea ler. 

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

Delaware 
AMATEUR AND ADVANCED 

COMMUNICATIONS 
3208 CONCORD PIKE (RT. 202) 
WILMINGTON, DE 19803 
302-478-2757 
Delaware's Fastest Growing 
Ham Dealer . 
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Florida 
AGL ELECTRONICS, INC. 
1800-B DREW STREET 
CLEARWATER, FL 33515 
813·461 -HAMS 
West Coast's Only Full Service 
Amateur Radio Store 

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

LAFAYETTE RADIO ELECTRONICS 
(Assoc. Store) 

1811 N. HIGHWAY 17·92 
MAITLAND, FL 32751 
305-831-2271 
The Electronics Empori um 

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

Illinois 

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

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

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

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

Iowa 
BOB SMITH ELECTRONICS 
RFD # 3. HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ Deal on New 
or Used Eq uipment. 

Kansas 

ASSOCIATED RADIO 
8012 CONSER, P. 0. B. 4327 
OVERLAND PARK, KS 66204 
913 -381-5901 
Amateur Radio's top dealer. 
Buy - Sell - Trade. 

Massachusetts 

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

TUFTS ELECTRONICS 
209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617 ·395-8280 
New England's Friendl iest 
Ham Store. 

Michigan 

ELECTRONIC DISTRIBUTORS 
1960 PECK STREET 
MUSKEGON, Ml 49441 
616·726-3196 
Dealer for all major amateur 
radio product lines. 

RSE HAM SHACK 
1207 W. 14 MILE 
CLAWSON, Ml 48017 
313·435-5660 
Complete Amateur Supplies. 

Nebraska 

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



I:~~: 'LOCATOR 
Continued 

New Hampshire 
EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
lcom, DenTron, Yaesu, Drake. 
We service what we sell. 

New Jersey 
ATKINSON & SMITH, INC. 
17 LEWIS STREET 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 

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

RADIOS UNLIMITED 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest, complete, 
Amateur Radio center. 

New York 
ADIRONDACK RADIO SUPPLY, INC. 
185 WEST MAIN STREET 
AMSTERDAM , NY 12010 
518-842-8350 
Yaesu and Kenwood dealer 
for the Northeast. 

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

HAM-BONE RADIO 
(Div. Stereo Repair Shop) 

3206 ERIE BOULEVARD, EAST 
SYRACUSE, NY 13214 
315-446·2266 
We Deal, We Trade, 
We Discount, We Please! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FAR MINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA®" 
since 1925. 
Call toll free 800-045-9187. 

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 fo r all services. 

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

Pennsylvania 

ARTCO ELECTRONICS 
302 WYOMING AVENUE 
KINGSTON, PA 18704 
717-288-8585 
The largest variety of semiconduc
tors in Northeastern Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 
Demonstrations, Sa les, Service. 
New/ Used Amateur Radio Equip. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 
More Than 30 Years. 

Texas 

HARDIN ELECTRONICS 
5635 EAST ROSEDALE 
FORT WORTH, TX 76112 
817-461-9761 
You Bet Fort Worth 
Has A Ham Store! 

ERICKSON'S 
MOVED! 

Come in and see our new 
bigger, and better store. ' 
Just a few blocks south of 
our old location. 
YOU'LL FIND the best from 

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

NEAR CHICAGO? 

COME IN AND SEE US! 

Tim WB8SBL and Mike WN9ANF 
serving you! 

194 
I 

ERICKSON 

i56 N.tlLWIAUKEE 

f 
CALL TOLL FREE 
FOR THE E R ICKSON PRICE! 
ILLIN OIS. O U TS IDE 3 1 2 : (6()()) 972-564 1 

OUTS IDE ILLINOIS: (600) 62 1 -5602 

I vtSA I Hours: 
9:30-5:30 Mon .. Tues .. Wed. 6 Fri. 

I• ]!I] 9:30-9:00 Thursday 
9:00-3:00 S1turd1y 

ERICKSON 
COMMUNICATIONS. INC. 
5456 N MILWAUKEE AVE 

CHICAGO. IL 60630 (3121631·5181 

February 1979 lI:aJ 77 



WE KNOW YOU WANT 
THE VERY BEST! 

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

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

PACE COMMUNICATOR - THE VERY BEST! 

-~_,,... .. ~<-
~~ 

pace 
COMMUNICATOR 
AMATEUR PRODUCTS GROUP PATHCOM INC. 24105 SOUTH FRAMPTON • HARBOR CITY, CA 90710 
• Communicator I will be avai lable in !he fall. Communicator II is in stock tor immediate shipment 

--.t£111rriJ>..,--{ ~ ; t ~)-I· ~ -/ ... ~/~lllllll>-
PRETUNED • COMPLETLY ASSEMBLED - . FOR ALL MAKES & MODELS OF AMATEUR 
ONLY ONE NEAT S MALL ANTENNA FOR TRANSRECEIVERS • TRANSMITTERS -
UP T O 6 BANDSI EXCELLENT FOR CON· GUARANTEED FOR 2000 WATTS SSB 
GESTED HOUS ING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL 
LIGHT. STRONG - ALMOST INVISIBLE I CLASS AMATEURS! 

COMPLETE AS SHOWN with 90 It. RG58U- 52 ohm leedllne, ond PL259 connector, Insulators, 30 It. 
300 lb. test decron end supports, center connector with bullt In ltghnlng arrester and static dlscharg.e • 
molded, sealed, weatherproof, resonant traps 1 .. X6 ... you )ust switch to band desired for excellent worldwlde 
opera lion - transmitting and reclevlngl WT. LESS THAN 5 LBS. 
160-80-40-20-15-10 bands 2 trop·-149 ft with 90 fl. RG5 8U • connector • Model 777BU ... $54.95 
80-40- 20-15 - 10 bands 2 trap ··· 102 ft. with 9 0 ft. RG58U ·connector. Model 998BU ... $49.95 
4 0 - 20-15 - 10 bands 2 trap · ·• 54f t . with 9 0 ft. RG58U coax. connector. M odel 1001B U ... $48.95 
20 -15-10 bands 2 trap · · · 26 ft. with 9 0 ft. RG58U con • conneclot - Model 1007BU ... . $47.95 

~~r~~. ~~~~l~:~c~ :;~~ o~~~!r~~~ IN~PsRAEga~~L;.~'!rt~r!· ~c,;~·~HR$5c0~ARxgE - '°-'~~~~~x: 
PRESS. Give number and ea. date. Ph 1-308-236-5333 9 AM - 6PM week days. We ship In 2-3 days. 
PRICES MAY INCREASE SO - ORDER N OW AND S AVEi All antennas guaranteed for 1 year. IYioney 
back trial I M ade In U S A . FREE INFO. AVAILABLE ONLY FROM . 

WES TERN ELECTR ONICS Dept. AH- 2 Kearney, Nebraska, 6 8847 

ATLAS 110LINE 

ATLAS RX·110 
A high performance Ham Band Receiver at a fantastic low price. 
• Frequancy Coverage: 3500-4000 kHz. 7000-7500 kHz. 14.000-14.500 kHz. 

21.000-21.500 kHz. 28.000·29.000 kHz. 

FREE BOOK 
CATALOG 

Whether you 're interested in 
Amateur Radio, Electronics, 
Microprocessing, Microcomputer, 
Radio Astronomy , Old-Time Rad io, 
VHF, SS B 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 

TX·110 
TRANSMIT 

MODULE 

Note: New 
and used 
Atlas 21 Os 
and 215s 
IN STOCKI 

• All Solid SI.ti, High Perlarmanc• 0n1vn. Excellent Sensihv11y. Selectivity. and Add the TX·110 Module to the RX-110 and PRESTO! A Complete 
Dynamic Range. Superior 10 Most Receivers currenlly on !he market. Ham Band Transceiver. 

• Rtt1ives CW and normal SSB. Lower Sideband on 3.5 and 7 MHz bands. 
Upper Sideband on 14. 21. and 28 MHz bands. A REAL BREAKTHROUGH IN VERSATILE LOW COST AMATEUR EQUIPMENT! 

• Buih·in AC supply and laud speaker. • Provides CW and SSB communications. 
• EXCITING NEW FEATURE: The RX-1 10 convens to a 110-X Transceiver by • All solid state . 

~~~t'a~~~r!~~,~~~~!~ . Transmilter Module. The lwo units may be anached : ~~~:::11~o:~:~.~~l~~;~o~~~ts~p:.':~h~!r~~~:r.on 10 meters. 

~ List Price ..... ....... ... .. $229.00 TX-110L (15 watts) ..... ... $159.00 List 
~ This exciting new equipment is NOW IN STOCKI Order tod•y with confidence. We .,e •n •uthorized Attn dH/er •nd the 

I VISA I EntCo•=~~ir~:~::e''°sPECiALTYesCOMeMUNl.cATiONS ~:~:.~~A~:5~~- 814-455-7674 



RATES Regular classified is available 
at 50¢ per word. Display classified (1 inch 
deep x 21/• Inches wide) is $50, or at the 12x 
rate Is $35. All Ad Scan payable in advance. 
No cash discounts or agency commis· 
sions allowed. 

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

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

DEADLINE 15th of third preceding 
month. 

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

REPAIRS BY N2MB, NEW YORK AREA, First 
Class Commercial license, Amateur extra, In 
business 20 years - Radio Clinic, N2MB 
(formerly WA2BIT). 212-327-4952. 

NEED A POWER SUPPLY? Rewind a junked 
transformer to fit your needs. Any Voltage! 
Booklet shows how. Easy! $3.00. Harrit, Box 
495HR, Great Neck, N.Y. 11022. 

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

EZ DEALS are hard to beat. Try me and see, for 
new or used ICOM, Cushcraft, KLM, Yaesu, 
Drake, Wilson, VHF Eng., Ten-Tee, Swan, Den
Tron, COE, Hustler, Larsen, and more. W0EZ, 
Bob Smith Electronics, RFD 3, Fort Dodge, Iowa 
50501. (515) 576-3886. 

NOVICES: Relax and improve skills with eight 
important operating aids on heavy 11 x 11· card. 
CW abbreviations, ending and Q signals, punc
tuation, R-S-T, U.T.C. conversion & more. $2. 
Postpaid WD5KFN, Albany, TX 76430. 

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

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

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

CODE PRACTICE CASSETIES. Proven method, 
best price. 0-5 wpm, 5-13 wpm, 13·15 wpm, 20-22 
wpm, 25·30 wpm, 30-35 wpm. $3 each, 4/$10.00. 
Amateur Radio Station belt buckles, Call en
graved, $10.00 each. Royal, Dept. B, P.O. Box 
2174, Sandusky, Ohio 44870. 

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

WANT UP-TO·DATE INFORMATION? Radio
Hobbyist Newsletter issued every two weeks. 
Only $5/year. W5YI; Box #1171 -G, Garland, Texas 
75040. 

CUSTOM Printed and photo QSL's, very eco
nomical; free samples, stamp appreciated. Stu, 
K2RPZ, Box 412, Rocky Point, N. Y. 11778. (516) 
744-6260. 

REPLACE RUSTED ANTENNA BOLTS with 
stainless steel. Small quantities, free catalog. 
Elwick, Dept. 311 , 230 Woods Lane, Somerdale, 
N.J. 08083. 

QSL CARDS 500/$10. 400 illustrations, sample. 
Bowman Printing, Dept. HRH, 743 Harvard, St. 
Louis, M063130. 

CODE PRACTICE OSCILLATORS, hand keys, 
elect ronic s keyers, other products. Free 
catalog. Global man (W6PHA) Products, Box 388· 
HO, El Toro, CA 92630. 714-533-4400. 

HW·2036/HW·2036A OWNERS - Add plus ond 
minus 1-MHz splits. No crystals. Wired and 
tested PC board easily installs in minutes. Only 
5 wires to connect. Complete, ready to install. 
Only $13.50 ppd. Wallace Enterprises (K20RY), 
83-15 98th Street, Woodhaven, N. Y. 11421. 

STOP LOOKING for a good deal on amateur 
radio equipment - you've found it here - at 
your amateur radio headquarters in the heart of 
the Midwest. We may not have a tol I free number 
but we'll save you more in the long run! We are 
factory-authorized dealers for Kenwood, Drake, 
Yaesu, Collins, Wilson, Ten-Tee, Atlas, ICOM, 
DenTron, MFJ, Tempo, Regency, Hy-Gain, Mos· 
ley, Alpha, Cushcraft, Swan, and many more. 
Write or call us today for our low quote and try 
our personal and friendly Hoosier service. 
HOOSIER ELECTRONICS, P.O. Box 2001, Terre 
Haute, Indiana 47802. (812) 238-1456. 

CODE got you stumped? 
RELAX and worry not ! Learn international 
Morse Code the EASY, Rus Farnsworth way. 
No books: no gimmicks. just listen & learn. 
Using the word method, based on modern 
psychological techniques. you can zoom past 
13 w.p.m. in less than hall the time! Available 
in cassettes @ $10.95 and LP records at 
$9.95 - you get over two hours of in
struction! 

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

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

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

NEW STORE 
flbru1rv Specials: 
ICOM IC-701 . complete AC pkg. (demo) . . . . . . . . . . $1195 
KENWOOD TS·520S, w/CW lilter (demoj . . .... . . .. . $685 
ALDA 103. w/xta l cal., AC supply, mtg. bracket and 

rmcrophOne (new) .. ... . ht S618.80. SPECIAL S535.50 
COLLINS 75A·4 receiver, SSB lilter _ .. . ...... . good $299 

Write or call Tom Reed for our quote on your needs 
GREAT LAKES AMATEUR SUPPLY CO. 
1663 Sixth St., Muskegon, Ml 49CC1 • (6161722·2416 

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

NAMETAGS - 1 • x 3• $3.25. Engraved with 
name, call letters, QTH. Limit 20 letters per line. 
Red, blue, yellow, black, walnut with wh ite let· 
ters. Other colors avai lable. Nielsen Communi· 
cations, Inman, Nebraska 68742. 

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

NEW HAMPSHIRE: QSO PARTY, sponsored by 
the Concord Brasspounders, Inc., W10C, to pro· 
mote Worked New Hampshire award. Operating 
periods 2000Z February 3rd to 0500Z February 
4th, and 1400Z February 4th to 0200Z February 
5th. Stations may be worked once per band per 
mode. New Hampshire stations may work each 
other, and wi ll send RS(T) and county. Out-of· 
state stati ons send RS(T), ARRL section or 
country. Suggested frequencies: CW 1810, 3555, 
7055, 14055, 21055, 28130; PHONE 1820, 3935, 
3975, 7235, 14280, 21380, 28575; NOVICE 3730, 
7130, 21130, 28130; VHF 50.115, 145.015; FM 
Simplex (no repeaters). For additional Informa
tion about rules, logs, and awards, contact Dale 
Clement, WA1FSZ, Bela View Drive, RFD#2, 
Concord, N. H. 03301. Send Logs to: C. Hallo· 
way, 9 Via Tranqu illa, Concord, N. H. 03301 . 

COMPUTER GENERATED CODE TAPES 
New FCC type code test format with over ·25 di1ferent 
Ham OSO's on each cassette! General/Advanced -
15.WPM. BO minutes of aclual copy. Extra Class -
22.5 WPM. BO minutes of actual copy. $5.95 post· 
paid or both tapes $9. 95 postpaid . Free printout of 
copy included to check your copy. Write COMPU· 
CODE. 113StarliteDr., Plano, TX75074. 
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@ TEN-TEC KR50 Deluxe Dual-Memory, Dual-Paddle Keyer -$110 
Here's the completely automatic electronic keyer you control. Fully adjustable to your 
own operating style and preference for speed, touch and weighting (ratio of length of dits 
and dahs to space between them). Dual memories individually defeatable, for operation 
as full iambic (squeeze) keyer, or with single memory, or as conventional keyer. 
Self-completing characters. User-adjusted fixed or automatic weighting (50-150%) 
controlled by speed setting. Adjustable paddle force (5-50 gms). Adjustable speed (6-50 
wpm). 500 Hz side-tone oscillator. Built-in " straight key" button. Operates on 117 VAe, 
50-60 Hz or 6-14 VDC. 

@ TEN-TEC KR20-A Electronic Single-Paddle Keyer - $69.50 
Factory adjusted actuation force for smooth keying; factory set weighting factor for 
smoothness and articulation. Self-completing characters. Adjustable speed (6-50 wpm). 
500 Hz side-tone oscillator. Built-in " straight-key" button. Operates on 117 VAe, 50-60 
Hz or 6-14 voe. 

@ TEN-TEC KR5-A Electronic Keyer - $39.50 
Same as KR20-A less side-tone and power supply. Operates on 6 -14 VOe. 

@ TEN-TEC KRl-A Deluxe Dual Paddle - $35 
Same paddle as KR50; for iambic or conventional keyers. 

@ TEN-TEC KR2-A Single Paddle - $17 
,IZl~EN-TEC , INC. 1•11 ~EVIERVI LLC, tENNESSEE 31162 

Same paddle as KR20-A; for " TO" or discrete character keyers. 

SINCE 1932 • 

Portland Radio 
Supply Co. 

DAH-DIT-DAH-DIT DAH-DAH-DIT-DAH 

OREGON RESIDENTS - CALL TOLL FREE 

800-452-0908 
TO ORDER DESK - PORTLAND STORE 

80 m February 1979 

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

l•-'~111 1 1'-(0l, .. • i( ( • .,l'."(;OIU IOl.06 

1 year (12 Issues), $10.00 

More details? Ad Check page 86. 



TEN·TEC 
TRANSCEIVERS & ACCESSORIES 
545160-10m OMNI 200w Xcvr .. $ 899 .00 
546 As above, w/Dig ital readout . . 1069 .00 

645 OMNI Keyer . . . . . . . . . . . . . 85 .00 
248 OMNI Noise Blanker. . . . . .. 49.00 
252M 18A, 110 vac power supply 119.00 
252M/E 18A, 110/230v supply . . 126.00 

540 80-10m 200w Xcvr . . . . . . . . . 699 . 00 
544 As above. w/Digital readout . . . 869.00 

252M 18A 110 vacpowersupply .. 119.00 
262M As above. wNOX .... . . . . 145.00 
252M/E 18A 110/230v supply .... 126.00 
262M/E As above, wNOX ... .. . . 152.00 
207 Ammeter. . ......... . .. . . . 14.00 
240 160m converter . . ... . .. ... 110.00 
241 Xtal oscillator . . . . . . . . . . . . . 35.00 
242 External VFO . ... .. .. .. . . . . 179.00 
244 Digital display ........ . _ . . . 197. 00 
245 150 Hz CW filter .......... . 25.00 
249 Noise blanker . . . . . . . . . . . . . 29.00 
Ten meter Xtal ... .... . .. .. each 5. 00 
1102 Snap-up legs . . .... . ... pair 1.00 

570 Century 21 70w CW Xcvr . . . 299.00 
574 Century 21/Digital . . . . . . . . . . . 399.00 

670 Century 21 Keyer . . . . . . . . . . 29.00 
276 Century 21 Galibrator . . . . . . . 29.00 
274 Century Digital Mod Kit . . . . . 90.00 
247 Antenna Tuner . . . . . . . . . . . . 69.00 
277 Antenna Tuner/SWA Bridge . . 85.00 

509 Argonaut 80-10cm Sw Xcvr . . . 369.00 
206 A Crystal calibrator .. . . . . . . . 29.00 
208 External CW filter . . . . . . . . . . 29.00 
210 AC power supply . . . . . . . . . . 34.00 
210/E 110/220 vac ps . . . . . . . . . . 39.00 

215P Microphone w/plug ..... _. .. 29.50 
KR1A Dual paddle assembly . . . . . . 35.00 
KR2A Single paddle assembly . . . . . 17. 00 
KASA Single paddle keyer, DC . . . . 39.50 
KR20A Single paddle keyer. AC/DC . 69.50 
KRSO Dual paddle Ultramatic. AC/DC .110.00 

BOB STOCKS THE 
FAMOUS BRANO NAMES 

Ten-Tee, Drake, Midland, KLM, Alpha , 
Alda, Dentron, Tempo, Swan , Amcom, 
lcom, Bird, Telex, Cushcraft, HyGain, 
Hustler, Shure, Ameco , Taylor, COE, 
Barker & Williamson , Consolidated 
Towers 

Ah"'*:.. '' Qi/ " ~· . ...... -
. ...... 

BOB'S AMATEUR RADIO CENTER 
318 N. Main St. Salisbury, NC 28144 

Call For Quotes Toll-Free NC residents call 1·704·636·7959 

More details? Ad Check page 86. February 1979 r::1IJ 81 



RADIO AMATEUR 

CALLBOOKS 

Resper.led w0rldwr<fe as 

the only cr;rnplete autho1 ity 

for radio amateur 

QSL and QTH inlor"lation 

The U. S. Callbook has nearly 
350 ,000 W & K listings. It lists 
ca ll s, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to expect 
from the Callbook. 

Specia lize in DX? Then you're 
looking for the Foreign Callbook 
wi th almost 285,000 calls , 
names and addresses of ama
teurs outside of the USA. 

U.S. Callbook $15.95 

Foreign Callbook $14.95 

(Plus Shipping) 

Order from your favorite electron· 
lcs dealer or direct from the pub· 
llsher. All direct orders add $1.75 for 
shipping. Illinois residents add 5% 
Sales Tax. 

RADIO AMATEUR 11 b k ca 00 INC. 

Dept. E 925 Sherwood Drive 
Lake Bluff, Ill. 60044 

82 m February 1979 

DX 
FORECASTER 

It is expected that there will be 
an ionospheric disturbance of a 
major nature, with accompany
ing geomagnetic and possibly 
atmospheric effects between 
the 4th and 8th of the month. 
Another disturbance, of a minor 
nature, may take place between 
the 12th and 14th; perhaps just 
in time for Valentine's Day. 
Finally, another disturbance is 
likely between the 25th and 
28th - niost probably 
occurring around the time of 
moon perigee on the 26th. New 
moon is also on the 26th, while 
full moon occurs on the 12th. 

Special information 
This year there will be four 
eclipses; two lunar and two 
solar. The first of the solar 
eclipses will occur on February 
26th, beginning at about 0947 
EST, and lasting until after 2 
P.M. Maximum darkness will 
occur along a path stretching 
across the northern United 
States and southern parts of 
Canada, while the rest of the 
country will observe varying 
degrees of darkness, depend
ing upon which part of the 
shadow they are in. The eclipse 
will become full at noon local 
time. There will be ample 
opportunity for those of you 
who go home for lunch to 
observe the changes between 
daytime and nighttime DX 
conditions when solar radiation 
is cut off by the moon as it 
passes between the earth and 
the sun. For you who wish to 
observe the eclipse, do not 
look at the sun directly, even 
when it is nearly covered by the 
lunar disk. Do not look at the 
sun through telescopes and/or 
binoculars, or any other 
magnifying device. If you wish 
to observe the sun, do so only 
through heavily smoked glass, 
or several layers of exposed 
and developed photographic 

film sandwiched together. It is 
an exciting and interesting 
event, but you must be 
extremely careful during 
observation . 

Band-by-band forecast 

As solar cycle 21 swings 
toward its peak sunspot 
condition, ten and fifteen 
meters will become more and 
more active. This, coupled with 
the fact that the spring equinox 
is less than a month away, 
means that DXing will be 
fantastic! Keep your ears glued 
to your six-meter gear as wel I, 
because the MUF is likely to 
rise above 50 MHz! 

Look at the charts for the best 
time to work DX on your 
favorite bands. You will see 
that 80 meters is not listed, 
because there is so much 
activity on the higher bands. 
However, we have indicated 40· 
meter openings on the charts 
so that you can try some DXing 
there at the appropriate times. 

Ten and fifteen meters wi ll be 
the best DX bands from the 
standpoint of low-power 
operation, while twenty meters 
will be open to some part of 
the world or other for better 
than 18 hours each day. In 
some spots, twenty will be 
open for the entire twenty-four 
hour period, particularly when 
enhanced solar conditions 
occur during the month. 

It is still not too late to use 
eighty and forty meters for 
early morning and late evening 
DXing, because - even though 
solar radiation has increased 
the signal absorption levels on 
these bands - you are at a 
good time of year to take 
advantage of seasonally low 
absorption levels while 
enjoying good propagation. 

HRH 
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Maroon Betls Peaks. Colorado - In ETO's "back yard." 

-t 
>{ . .t+ J" ~...... i.~ .,si. 

,....,..,._"'i!!'. ~· 

sure you can buy a cheaper linear . • • 
But is that really what you want? 

You can buy a so-called " maximum legal power" linear for 
quite a bit less than the pri ce of an ALPHA. What makes 
the ALPHA worth more ... or the other model less? 

TALK TO AN ALPHA OWNER - Notice how scarce used 
ALPHA' s are? Owners are rarely w ill ing to part with them, 
and wi ll be del ighted to tel l you why. 
CHECK ETO's TWO-YEAR (l imit ed) WARRANTY- Others 
give you 90 days. But EIGHT TIMES as much protection 
is on ly part of the ALPHA warranty 
story: there's also a c lear message 
about durabili ty. 

of those in competit ive desk-top ampl ifiers and is cooled 
by ETO's full-cabinet, ducted-air system to boot. 

LOOK INSIDE AN ALPHA - the di fference in qual ity and 
ruggedness is conspicuous. Big coils ... ax ial-fl ow cera
mic triodes thorough ly cooled by a centrifugal blower ... 
yet ETO's new acoustic-isolation blower system makes 
the ALPHA 76A series now even quieter than ever before. 

EFFICIENCY, versat ili ty, ease of operation. resale value -
the story o f ALPHA superiori ty goes 

NO ALPHA 76/ 374/770 OWNER HAS 
EVER BURNED UP A POWER TRANS
FORMER, despi te our No Time Limit 
(NTL), full power key down rating. 
Maybe it's because our ' 76A 
tran sformer is nearly TWI CE the size 

ALPHA/VOMAX can 
boost the " talk power" 
o f any rig up to ten 
times or more. The 
new SBP-4 split band 
speech processor uses 
the only system more 

'·····~ effective than rf clipping - AND distortion 
is extremely low so your voic;e sounds natu· 

on. Before you decide on a new linear. 
get all the details from your dealer or 
ETO direct. And ask for our free guide. 
" Everything You Always Wanted to 
Know About (Comparing) Linears ... 
But Didn't Know Whom to Ask." Finally, 
do talk to an ALPHA owner ... look for 
him on top of the nearest pile-up. ral. Under tough conditions VOMAX can help 

as much as most linears. Combine VOMAX 
with a good linear and WOW! It's simple to 
install and operate with any rig. 

Ehrhorn Technological Operations, Inc. 
P. O. Box 708 • Canon City, Colorado 81212 • (303) 275-1613 



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

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

Adirondack Long's_468 
Radio _738 MFJ_082 

ALDA _625 Madison· 
Amateur Radio Microwave Filter • Rochester_ 752 

Antenna Mart _ 009 Oak Hill 
Acad. A. R. s . . 

Atlas_198 Palomar Eng. • 
Atronics _ 382 Pathcom _ 705 
Bencher _ 629 Portland 
Bob's A.R.C. _ 695 Radio _ 719 

CW Elec. _ 533 RF Power 

Cohoon _ 559 
Comp. _ 542 

Comm. 
n SE Ham 

Center _534 
Shack _ 607 

Cover Craft _ 685 
Cal lbook _ 100 

Cushcraft • 
Constructor_ 586 

0$1_656 Radio World • 

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

Drake · Specialty 
Comm._739 

E.T.O. • Swan_ 111 
Erickson• Taylor _ 674 
G.l.S.M.O. _ 691 Telrex _ 377 
Hal' Ten-Tee • 
Ham Center_ 491 

Thomas 
H.R.B. _ 150 Comm._730 
Horizons _ 150 Tri-Ex_116 
Henry_062 Universal 
Hy-Gain __ 064 Mfg. _684 

lcom _ 065 Webster 
Assoc. _ 423 

Int . Crystal _ 066 Webster 
Kantronics • Radio _ 255 

Kenwood• Western • 

Klaus_430 Whitehouse • 

larsen _ 078 Wilson_123 

•Please contact this advertiser directly. 

Limit 15 inquiries per request. 

FEBRUARY 1979 
Please use before March 31, 1979 

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

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

CAL.~-------

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

CITY ____ _ _ _ _ _ _ _ _ _ 

STATE _ _ ___ ZIP ____ _ 

rr.'!TI 
86 LI.AU.I February 1979 

MADISON 
SUPER BOWL BUYS 

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

NOW, LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW, CUT OUT 
TH IS AD , AND SEND IT TO 
US WITH YOUR NAME, AD
DRESS AND TELEPHONE 
NUMBER. WE WILL WRITE 0 
OR CALL D (CHECK ONE) 
YOU BACK AS SOON AS POS
SIBLE WITH THE MADISON 
QUOTE. 

(HINT: DON 'T GO BELOW 
OUR COST). 

WE HAVE AN IN-DEPTH 
STOCK AND LARGE INVEN
TORY OF MAJOR LINES AND 
ACCESSORIES. 
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------------TERMS: ALL PRICES FOB HOUSTON. PRICES 
SUBJECT TO CHANGE WITHOUT NOTICE. ALL 
ITEMS GUARAN TEED. SOME ITEMS SUBJECT TO 
PRIOR SALE. SENO LETIERHEAD FOR AMATEUR 
DEALER'S PRICE UST. TEXAS RESIDENTS ADD 
6% TAX . PLEASE ADD POSTAGE ESTI MATE. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508·0 McKINNEY HOUSTON, TEXAS 77002 
713/658-0268 NITES 713/497-5683 

AD INDEX 
Adirondack Radio Supply 70 
ALDA Communications 38 
Amateur Radio of Rochester, Inc. 60 
Antenna Mart 74 
Atlas Radio Company Cover IV 
Atronlcs 54 
Bencher, Inc. 70 
Bob's Amateur Radio Center 81 
CW Electronic Sales Company 23 
Cohoon Amateur Supply 69 
Communications Center 64 
Cover Craft 54 
Cushcraft 
OSI Instruments Cover II, 37 
Den Tron Radio Company 44, 45 
Drake Co., R. L 31, 75 
Ehrhorn Technological Operations 85 
Erickson Communications 77 
G.l.S.M.O. 72 
Hal Communications Corp. 9 
Ham Radio Center 55 
Ham Radio's Bookstore 60, 72, 74, 78, 80 
Ham Radio Horizons 70 
Henry Radio Stores 87 
Hy·Galn Electronics 71 
learn 7 
International Crystal 39 
Kantronlcs 60 
Trio-Kenwood Communications Inc. Cover Ill 
Klaus Radio, Inc. 74 
Larsen Antennas 71 
Long's Electronics 1 
M FJ Enterprises 3 
Madison Electronic Supply 49, 86 
Microwave Fiiter, Inc. 72 
Oak Hiii Academy Amateur Radio Session 68 
Palomar Engineers 59 
Pathcom, Inc. 78 
Portland Radio Supply Co. 80 
RF Power Components 70 
ASE Ham Shack 73 
Radio Amateur Callbook 82 
Radio & Electronics Constructor 60 
Radio World 72 
S-F Amateur Radio Services 73 
Specialty Communications 78 
Swan Electronics 53 
Taylor Radio Company, Inc. 65 
Telrex Laboratories 68 
Ten-Tee 54, 80 
Thomas Communications 63 
Tri-ExTowerCorp. 6 t 
Universal Manufacturing Corp. 73 
Webster Associates 68 
Webster Radio 88 
Western Electronics 78 
G.A. Whitehouse & Co. 48 
Wi lson Electronics 10 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

H.im Radio Aust ria 
Kat in Ueber 
Postlach 2454 
0-7850 loerractl 
Wes! Germanv 

Ham Rad io Belgium 
S1ereohouse 
Stusselsesteenw~ 416 
B·9218Genl 
8 e1Qium 

Ham Rad io Cam11da 
Boit 114. Gode<ich 
Ontario. Canada N7A 3Y5 

H.Jm Radio Europe 
801 ..... 
S·194 04 Upplands Vasby 
Sweden 

Ham Radio France 
Christiane Michel 
F·8911 7 Patl)' 
France 

Harn Rad io Germany 
Karin Ueber 
Postl ach 2•54 
0.7850Loerrach 
West Germany 

Ham Radio Holland 
MAL Eetronlcs 
Postbus 88 
NL·2204 Oelll 
Holland 

Ham Radio Italy 
STE. Via Manlago 15 
1·201 34 M ilano 
llaly 

Ham Radio Swilzerland 
Karin Uet>er 
Poslfach 2454 
0-7850 Loerrach 
West Germany 

H~ RadloUK 
P O Box 63 Harrow 
Middltst• HAJ EiHS. 
England 

HollandRadt0 
1.(JGreenway 
Greenslde, Johannesburg 
Republic of Soulh Africa 



PORTABLE ... MOBILE ... BASE STATION 

'Shown wi th accessory touch tone pad 

the TEMPO 
SYNCOM S1 

DOES IT ALL 
AND GIVES YOU 

CHANNELS 
TEMPO PRESENTS THE WORLD'S FIRST 
SYNTHESIZED 800 CHANNEL HAND HELD 
TRANSCEIVER 

This amazing pocket sized radio represents the year's 
biggest breakthrough in 2-meter communications. 
Other units that are larger, heavier and are similarly 
priced can offer only 6 channels. The SYNCOM'S price 
includes the battery pack, charger, and a telescoping 
antenna. But, far more Important is the 800 channels 
offered by the S 1. 
The optional touch tone pad adds greatly to Its 
convenience and the addition of a Tempo solid state 
amplifier adds tremendously to its power. 

ahowlng controls 

SPECIFICATIONS 
Frequency Coverage: 144 to 148 MHz 
Channel Spacing: Receive every 5 kHz, 

t ransmit Simplex or 
+600 kHz 

Power Requi rements: 9.6 VDC 
Current Drain: 17 ma-standby 

Batteries: 
500 ma-transmit 
s pieces ni-cad 
battery included 

Antenna Impedance: 50 ohms 
Dimensions: 40 mm x 62 mm x 

165 mm (1.6" x 2.5" 
x 6.5") 

RF Output: Better than 1.5 watts 
Sensitivity: Better than .5 microvolts 

SUPPLIED ACCESSORIES 
Telescoping whip antenna, ni-cad battery 
pack, charger. 
OPTIONAL ACCESSORIES 
Touch tone pad: $55 • Tone burst 
generator: S29.95 • CTCSS sub
audible tone control: $29.95 • Rubber 
flex antenna: $S • Leather holster: 
S16 • Cigarette lighter plug mobile 
charging unit: $6 • Matching 30 watt 
output 13.8 VDC power amplifier (S30): 
$89 • Matching SO watt output power 
amplifier (SSO): $149 

Price ... $349.00 With touch tone pad ... $399.00 

TEMPO VHF & UHF SOLID STATE 
POWER AMPLIFIERS 

The Tempo line also features a fi ne line of ext remely Boost your signal • •. give It the range and clarity of 
compact UH F and VH F pocket receivers. They're low priced, a high powered base station. VHF (135 to 175 MHz) 
dependable, and available with CTCSS and 2-tone decoders Drive Power Output Model No. Price 

2W 130W 130A02 $209 
The Tempo FMT -2 & FMT-42 (UHF) p rovides excel lent 1ow 130W 130A10 s1s9 
mobile communications and features a remote contro l head 30W 130W 130A30 $199 
for hide-away mounting . 2w sow SOA02 $169 
The Tempo FMH-2, FMH-5 & FMH-42 (UFH) hand held 10W SOW SOA10 $149 
transceivers provide 6 channel capability, dependability and 3g~ ~g~ ~g~gg ~~~~ 
many worthwh ile features at a low price. FCC type accepted 2w 30w 30A02 $ 89 
models also available . UHF (400 to 512 MHz) models, lower power and FCC type 
Please call or write for complete information. A lso available accepted models alao available. 
from T empo dealers th roughout the U.S. and abroad . IA & • 

~~~4~ .wEu~r\~~~i~a~!~~·: ~~~f .A~~:~~s. Calif. 90064 
7
2
1
1
4
3/

7
4;;_;;

0
0
0
1 ran11v ,!IJ//n 

Butler, Missouri 64730 816 / 679-3127 Ill/I J UUIU 
Prices subject to change without notice 



YAESU FT-901DM 
160 thru l OM $1459. 

Call for Your Price! 

• . u "'• ~ 
___ ·::. - @. . (~: ~-
~ - - I • 

( ~- · .. . . . 
• 

YAESU HF SSB 
FT-101E, 160 thru l OM $799. 

Call for Your Price.I 

Super Slgn11/ 
Bllv/ng•I 

ROTORS 
CD44 $154.95 - SALE 
Ham X $349.95 - SALE 

KENWOOD Transceiver TS-520S 
160 thru lOM J. tl!!ll.#' 
List $799. '16689 ~ 

DRAKE TR-7/ DR-7 $1295. 
PS 7 $195. 

Call for Your Price! 

DRAKE TX T-4 XC $699. 
RX R4C $699 160 thru lOM 

Call
Webster 
FREE 

(800) 344-2198 
and save! 

KENWOOD Transceiver 
TS-820S 160 th ru 10M 

u'' iib74~ 
K_ENWOOD R-820 -i>n")9 9S 
L1st$1099. TJ,1.. -

-~~ ,, 
YAESU Receiver • 

FR G· 7 Broadcast to 30 Mht $370. 
Call for Your Price! 

rt ;J iICOMI 

', ', . Wl'I. - I 
• - .. I •~ .. 

: - ·:-- •n• • II 

~ "\ "\ -,·, .. ' 11 
'\ ... , .. , '"\ :- \ ,,-- . 

ICOM Transceiver 2M FM SSB 
IC 21 1 List $991 
$779.95 

ROTORS 
Ham Ill 

Reg. Price $194.95 

Ef) KENWOOO 

KENWOOD 2M FM s.f 
TR· 7600 List $375. $ _324-

; .. ......... -• • ,,,__" /P'"'.. _ _,, -
";' ~ - - .-
~ • ~- -.. - -.:."?_ -:_;.../ 

KENWOOD 
T L-922 List $1199. f/0)f ?f 

(' 

KENWOOD FM/SSB -i.LnD9-f 
TS-700SP List $759. -rov~ 

&ii 

IC-RM2 
Computer

Controller for 
701. 211 , 245 

SSB 
List $220 

$174.95 



Kenwoods TS-8205 has everything the 
Amateur Operator could want in a quality rig. 

Time proven over thousands of hours of operating time, 

the Kenwood TS-8205 has become the preferred rig for 

those indJviduals interested in high reliability. And, the 

T5·8205 has every feature any Amateur could want for 

operating enjoyment, on any band, from 160 through all of 

10 meters .. . plus an RF speech processor in the transmitter, 

IF shift and sharp filters in the receiver. All combine to give 

optimum performance under all conditions. 

You can always tell who's running a TS-8205. Its superb quality 

stands out from a ll the other rigs on the band .. . and when the 

QRM gets heavy the TS-820S's adjustable RF speech processor, 

utilizing a 455-kHz circuit to provide quick-time-constant com· 

pression, will get the message through. RF negative feedback 

is applied from the final to the driver to improve linearity, and 

thi rd-order products are at least -35 dB. Ha rmonic spurious 

emissions are less than -40 dB and ot her spurs are less than 

-60 dB. 

RF input power is 200 W PEP on SSB, 160 W DC on CW, and 

100 W DC on FSK. Receiver sensitivity is better than 0.25 µ V 

for 10 dB S/N. 
The TS-820 5 from Kenwood! See it today at your nearest 

Authorized Kenwood Dealer. 

~ t.<~~ amal<Nr radio QC 
TRIO-KENWOOD COMMUNICATIONS INC. 
11 11 WEST WALN UT / COMPTON. CA 90220 
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5 band receiver $229.6 
Some peopl!t·~have called Jpe~tlas RX-no~ 
Woke of1gefi!!Js. ~ut (t dldQ'.lita.k'e much gen1ui 
to design Jt, ju~ a lot of common serise. . ·' 

DON'T LE~,rHAT LOW P~tCE DECl;IVE <YOU I -~: 
ws re'allY, a""hiQh !,pe~(orwanc-~~amateu( b.efn"~ .... ~ ~~ ;·: ~ ., .. 
receiver. · · « " ' 
It's all solid-state and provides coverage of 80, 
40, 20, and 15 meters, and 2810 29 MHz of the 
10 meter band. It's fully self-contained with its 

Newcomers to amateur radio llke to begin by, 
monitoring amateur actrvity so they want an in
expensive receiver. Many old-timers like to 
have an exffa receiver tor their living room or 

''N... bedr;ooi:n ~:§~t~.eY. :don't ~~ve to stay in tj:le 
own AC supply and built~in speaker, an,r;l cao . ., 
operateg1;1 12 to 14 voe. Th~ RX.-1101s ~ealll'.<'8::''<:0. 
hot perfe1imer, with exceptionally hig~;-.sen'$i~ ~ ~ 
iivity, seleetTvity, and dynamic range. • 

. ~ .shack or car waiting· for ban<i openings. ·: 

But the RX-l10 story doesn't end here. There's 
more! 

~ · But with the recent popularity of the 1rans
ceiv~r concept, the economical receiver sim~ 
ply disappear.ed. Now Atlas reintroduces a low 
price receiver; The RX-110 for $229. 

JfI Tri.'1stbit niodile fi5t 1W j ·o This is where OlJr new concept makes even these common stages, eli"!linating the cost · 

• more sense (and saves you. thousands of and labor of dupJlcating these.steps. But then~ ,. . 
• · ·: ' 'cents"), Slnce:·.many stages in: a receiver are '"'l s.absolutely fi.p- compromis,e ,on., performance 
., .also required in a transmitter (\fFO. IF Sys- with this, new cor:icept. : :<-

.· • ''. terns, Crystal filter. Carrier Os.Cillator, Band-, .. ·; 
~ Pass Filters. and Diode Ring Mixer). we pro- · simplyconnecitheTX-110Tran~mitModuleto 

vided a connection on the back of the RX-110 the RX-110 Receiver and you havj! a complete 
so the TX-110 Transmitter Module can utilize 5 band CW-SSB transceiver! 

.,. 

• Provides cw and SSB comm11· 
nipations on 1 o. 15. 20. 40! and 80 
meters with a cllol ce of two powar" 

»:Je.vels. · 

. ~·:rhe TX· 110-L run5 15 watts input on 
20, 40. and 80 me'te·rs: 10 watts input 
on 10 and 15 met~rs. 

• The TX-110-H runs200 watts input on 
20. 40, and 80 n'reters; 150 wattS, on 
1f ·and 100 wattsWi 10 meters. · 

• Semi-break-in CW with sidetone 
mb nitoring is a stan.dard feature. --

• P-TT (Press-to-Talk) operatio·n on 
SSB. Lower sideband on 40 an'l:t ao 
meters. Upper sideband on 10, 15. 
apd 20 meters. . . 

• TX'-110-L 15 watt·module runs on AC 
supply In RX-110, so It is completety 
self-contained. including speaklir. 
S.imply connect 4'ntepna, and key Of 
mf~e. 

• TX-110-H requires additional AC sup. 
ply to supply ~igh current for 200watt 
amRlifier (Model PS-110). 

• 200 watt amplifier may be added to 
TX-110-L at a later date, thus con
verting It to a TX-'1-10-H. 

• The RX-110, TX-110-L, and TX-110-H 
will all run directly from a 12 to 14 VCf>ft 
DC battery supply for- mobil(I or port
able operation, when the two units 
are mechanically joined (brackets 
supplied with TX-110), the trans
ceiver slides into a plug-In mobile 
mount. Model MM~ 110. 

SUGGESTED RESALE PRICES! 
RX-110 . . . . . $229. 
TX-110-L . $159. 
TX-110-H '" $249. 
PS-110. . . .. $ 89. 

~~. Ii. ~~1L~ ~J ~ _Ji\. rr=- ~l 
~ ~ r} JJL r1 -:;~ JD,~ if~~~ ~ .... " .. ..-_ . .,,. 

MADE IN U.S.A. 

, \ 11 Via Del Mopte •Oceanside,_ CA 92054 • (:714) 433-1983~ Special CustQl'!ler Service Direct Line (714) 433-9591 

'· 
<:i; 

" , 


