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7-LtNe accessories 
For maximum PerFormaNce 

OF vour Tr-7 s1a11on 
DRAKEWH-7 
Directional Rf 

Wattmeter 

• Remote coupler 

• New 0-20 watt scale for low power enthusiasts 
in addition to 200-2000 watt scales 

• New direct-reading VSWR scale 

The Drake WH-7 is designed for user convenience and high 
accuracy. This instrument includes three calibrated scales for 
rt power to satisfy applications from QRP to high power (0-20, 
0-200 and 0-2000 watts full scale). A fourth calibrated scale 
provides direct reading VSWR information. and is switch 
selected from front panel. This wattmeter makes possible 
quick, accurate adjustments of antenna resonance and impe
dance match, when placed between transmitter and matching 
network. The WH-7 is styled to match the 7-line. 

WH-7 SPECIFICATIONS 
•Frequency Coverage- 1.8-54 MHz• Line Impedance- 50 
ohm resistive• Power Capability- 2000 watts continuous 
•Jacks, Removable Coupler-Two S0239 input and output 
connectors•Semlconductors- Two 1N295 power meter rec
tifiers• Accuracy-:!: (5% of reading + 1% of scale)• VSWR 
Insertion - Insertion of wattmeter in line changes VSWR no 
more than 1.05:1 •Dimensions- 4.6"H x 6.9'W x 7.5"0 (11.6 x 
17.5 x 19 cm) • Shipping Weight- 3 lbs. (1.4 kg) ..... $89.00 

DRAKEMN-7 
Antenna 

Matching Network 
• 160-10 meters, 250 watts continuous rf output 

•Unique " low-pass filter" design of MN-7 provides 
significant harmonic reduction to help fight TVI 

•Built-in rf antenna switch allows unit to be by
passed regardless of antenna in use. No need to 
disconnect feedlines. Switch also permits front 
panel selection of various antennas. 

•Built-in rf wattmeterNSWR bridge 

MN-7 SPECIFICATIONS 
•Frequency Coverage - All amateu r bands 160-10 meters 
with generous out-of-band coverage for future expansions 
• Power Capability- 250 watts continuous • Input Impe
dance- 50 ohms (resistive) • Load Impedance- 50 ohm 
coax with VSWR of 5:1 or less (3:1 on 10 meters)- 75 ohm 
coax at lower VSWR can be used-Long wire at low impe
dance; high impedance may be matched with optional Drake 
B-1000 Balun (switch selected)-Balanced feeders with op
tional Drake B-1000 Balun may be accommodated (switch 
selected) - MN-7 may be switch by-passed regardless of feed
line in use• Meter-Reads rt watts or VSWR (switch 
selected)-High accuracy • Dimension- 4.6"H x 13.6"W x 
8.5"D (11 .6 x 34.6 x 21.6 cm) • Shipping Wt. - 10 lbs. (4.55 kg) 

. .. $165.00 
(optional B-1000 Balun) . . ......... ........... . .... . 24.95 

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

R. L. DRAKE COMPANY 
1

(:£fi> i.J•f1ai 540 Richard st., Miamisburg, Ohio 45342 
L. -~ -~::::.._1 ..... 111'••:.lll.li.ll-•@ Phone: !513l 866-2421 •Telex: 288-017 

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/382-9470 



VF0-700$ 

KENWOOD 
TS-700SP 
all mode 2m 
transceiver 
This transceiver has everything! Includes SSB, CW, FM, AM, 
Semi-break-in CW. Features: • Sidetone monitor • Digital 
frequency readout • Receiver preamp and 600- KHz repeater 
offset operation within all 2m repeater subbands including the 
new 144.5-145.5 MHz subband • 10 watts RF output complete 
with AC & DC power supply. 

Great for split fre
quency operation 
and for tuning off 
frequency to check 
the band. 

speaker 
Matching speaker 
to complete your 
shack. Now with 
impro ved t o na l 
quality. 

729.00 List Price. Call for quote. 

KENWOOD MC-30$ 
dynamic mic 
The MC30S is a 500 ohms, low 
impedance, dynamic hand held 
mic. A 2-position switch lets you 
operate in a quiet mobile or fixed 
station or select noise cancel Ii ng 
for use in high ambient noise 
environments. MC-35S - same 
as MC-30S but 50 K ohms. high 
impedance for TS-520/820. 

24.95 Call for yours today. 

129.00 

KENWOOD TS-820$ 
transceiver 
The NEW Kenwood TS-820S 
features a factory installed 
digital frequency readout.• 160 
thru 10 meter coverage 
• Integral IF shift •RF speech 
processor • VOX • Noise 
blanker • PLL • Built-in 25 KHz 
calibrator • CW side tone & 
semi-break-in • IF OUT, ATTY, 
& XVTR • Phone patch IN and 
OUT terminals. 

1098.00 list price. 

30.00 

Features: • CTCS provisions, 
encode and decode • 25 watt 
output RF • Solid-state final 
stage • LED readout• PLL gives 
800 dis c rete chann e ls 
• Repeater offset circuit • PLL 
unlock protection ci rcuit• MOS 
FET. 

399.00 list price. 

VISA LongS Electronics 
MAIL ORD ERS P O BOX 11347 BIRMINGHAM. A L 35202 • STREET ADDRESS 2808 7TH AVENUE SOU TH BIRMINGHAM ALABAMA 35:>33 

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Fr iday 



lRISMONrHS 

HORIZONS 
Sailing and Hamming 
The tingle of salt spray, the hum 
of taut rigging on a close tack, 
and the schedule on 20 meters 
with home base - all add up to 
an exciting vacation that would 
be the envy of almost anyone. If 
you 'll shop around you might 
find a way to get in on the fun -
author West tells you about 
communications for short and 
long races, and how to earn your 
keep aboard committee boats 
and racing craft. 

Now That You've Got it 
Home, Your Flea-Market 
Rig Doesn't Work - Don't 
Give Up Hope 
Many of us buy radio equipment 
at swap meets because the rig 
looks like a "good deal." Maybe 
so, maybe not. If you are the 
owner of such a piece of gear 
and it doesn't play when you 
turn it on, the cause may be 
something simple, such as dirty 
contacts. Joe Carr, K41PV, who 
is wise in such matters, provides 
some good advi'ce on how to get 
your bargain into working order. 

Antenna Pointing 
Working DX stations is one of 
the great pleasures of amateur 
radio. But to many, antenna 
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pointing seems to be a mysteri
ous job that hampers successful 
operation . Aiming an antenna 
toward a DX station is quite 
simple. Here are some ideas 
from N5KR that you can use to 
put the business end of your an
tenna in the direction that will 
do the most good. 

Beginner's Rig 
Much of the design theory was 
covered in Part One last month, 
but there wasn 't room to cover 
all of it. This month W8YFB talks 
about keying and key-click fil 
ters , metering circu its , and 
switches. Since you're probably 
eager to start putting parts on a 
chassis, he gives you a few tips 
on proper layout techniques for 
trouble-free operation. Some 
wiring details are given, too, so 
you can see how the transmitter 
begins to take shape. 

Planning Your Ham Station 
After you've received your li
cense and are ready to operate, 
what then? It's a good idea to 
have a plan for your station -
Its location on your lot, the ar
rangement of its equipment, its 
correct electrical and rf connec
tions and wiring, and its safety 
from electrical hazards. In this 
issue we present the first of a 
four-part series on Station De
sign for Application - choosing 
a location for your ham rig. 

Getting On The Air 
You've decided to take the 
plunge and set up an amateur 
radio station. What next? One 
ham who has gone this route 
gives you some advice you can 
benefit by. 

Broad-Band Vertical 
Vertical antennas are the old 
standby for a lot of amateurs, 

but they're often made of thin 
wire or small-diameter tubing. 
Here's a vertical antenna that 
gets around the usual limited
frequency response of thin ver
tical antennas. The authors de
cided that if one was good, two 
would be better, so they tell you 
about a directional array as well. 

Notebooks 
Sometimes progress is achieved 
so gradually that it's hard to de
tect until you turn around and 
look back at the steps you've 
taken. Today's radio equipment, 
ham shac k, and operat ing 
modes will have an entirely dif
feren t glow when you look at 
them a few years from now. A 
simple notebook for today will 
become your history lesson of 
tomorrow. 

The Cover 
Sailboat racing is a great sum
mertime activity pursued on 
lakes as well as the oceans. It's 
a lot of work and a lot of fun -
and Amateur Radio can fit right 
in to help with the communica
tions needed. Look on page 12 
for the story. Photograph by H. 
Armstrong Roberts of Phila
delphia. 
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Technology, Inc., Greenville, 
New Hampshire 03048. One-year 
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year subscription rate, $24.00. 
Second-class postage paid at 
Greenville, New Hampshire 
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This NEW MFJ Versa Tuner II • • • 
has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, buitt in balun. Up to 300 watts RF output. Matches everything 
from 160 thru 1 O Meters: dipoles, inverted vees, random wires, verti· 
cals, mobile whips, beams, balance lines, coax lines. 

Antenna matching 
capacitor. 208 pf. 
1000 volt spacing. 

sets power range, 
300 and 30 watts. 
Pull for SWR. 

Only MFJ gives you this MFJ.941 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 
fed antennas, random wire or balance line, 
and tuner bypass. 

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 balance lines. 1000 volt 
capacitor spacing. Mounting brackets for mo
bile installations (not shown). 

With the NEW MFJ Versa Tuner I you can 
run your full transceiver power ootput - up to 
300 watts RF power ootput - and match your 

Mew elticltnt 1ir w .. nd coil tor more w1t1s .. 1. 

Only MF J uses an ellicien1 air wound 1nduclor (12 posi11oos1 
in 1h1s class ol luners to QIVe you more watts out and less 
losses lhan a tapped lorOld. Matches everylhong horn 160 
thru 1 D Meters: d1P°'es. inverted vees. random wires. Y"erti· 
cals. mollile wr.ps, beams. balance lines. coax lines. Up lo 
200 waits Rf output 1 :4 balun for balance lines. Tune oul 
Ille SWR of your mobile whip lrern inside y""r car. Works 
with ~ rigs. Ultra compacl 512x6 inches. S0-239 conntc· 
tors. 5 way b1nd1ng posts. Ten Ttc enclosure. 

$7995 
Meter reads SWR 
and RF watts in 
2 ranges. 

Efficient airwound induc· 
tor gives more watts out 
and less losses. 

Transmitter matching 
capacitor. 208 pf. 
1000 volt spacing. 

ANTENNA SWITCH lets you select 2 
coax fed antennas, random wire or 
balance Nne, and tuner bypass. 

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

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

You can even operate al bands with just 

(i~~-· ~I 

MFJ-900 ECONO TUNER 
Same ., llFJ·9D1 Vm• Tuner. but does not hive built-in 
bllun tor blt1nce Mnts. Tunes cou Mnes •net random lines. 

MFJ-16010 RANDOM WIRE TUNER 
o,e<11e 160 thro 10 MtllfS. Up 11 200 w•lts HF out"'I. 
ll11chts high aid low l~nces. 12 ,.si11oo inductor. 
S0-239 conotclllL 21314 iocllts. ll1tcllts 25 to 200 ollms 
at 1.1 llHz. 

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 fnlm 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 fit 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 connecton are provided for 
transmitter input and coax fed antennas. 
Quality five way binding posts are used for 
the balance line inputs (2). random wire input 
(1 ). and ground (1 ). 

i~i s3915 
~,. OO:;:~co~~ .. ,;~· ;, ~-'O -. •. ..,,.1'll ~r" 

- - & E,'1'<1 
MFJ-400 8043 ECONO KEYER ~ 
llFJ llMgs pu I rwbtllo, ful flltlfl ICl .. OIJ kept ulf"I 
Ibo '""'"' CURT1S·ID43 kept .... ..,..,. 

PIOll Clrltrtls: Speed (8 to 50 WPM), puU·IO·lune; 
volume. on·ott: 3 conductor. 'I• inch phooe jack for keyi~ 
output and key paddle input. 

lrtl9mll wtlght CHiiii lets you adjust dot-dash-space 
ratio tor a distinctive signal to penetrate ORM tor solid 
OX cootacls. Sidelone and speaker. lnlernal tooe control. 

llMblc "'"""' with squeeze key. Oot memory. Instant 
stan. Sell cornpleli~. Jamprool spacing. Reliable solid stale 
keying: grid block, cathode, solid stale transmitters ( - JOOV, 
10 ma. max. and + 300V, 100 ma. max.). 

For Orders Call toll-free 800-64 7-8660 
For technical Information, order and repair status, and In Mississippi, please call 601-323·5869. 

Order any product from MFJ and try it. H not delighted, return within 30 days for a prompt refund (less shipping). 
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On IZJ. 
MFJ ENTERPRISES ~-,s~1s8s~~P~9:tArE, MIS=PI as1s2 



4 ELEMENT- 3 BAND 
10-15-20 METER BEAM 
Cushcraft engineers have incorporated more than 30 years of design 
experience into the best 3 band HF beam available today. ATB-34 
has superb performance with three active elements on each band, 
the convenience of easy assembly and modest dimensions. Value 
through heavy duty all aluminum construction and a price complete 
with 1-1 balun. 

Enjoy a new world of DX communications with ATB-34! 

SPECIFICATIONS 
FORWARD GAIN - 7.5 dBd 
F/ B RATIO - 30 dB 
VSWR - 1.5 -1 
POWER HANDLING - 2000 WATTS PEP 
BOOM LENGTH/ DIA. - 18. x 2 1/ 8 " 
LONGEST ELEMENT - 32 '8" 

WIND SFC -
WEIGHT -
WIND SURVIVAL -

5.4 Sq.Ft. 
42 Lbs. 

90 M PH. 

TURNING RADIUS - 18'9 " 

UPS SHIPPABLE 
COMPLETE 

NO EXTRAS TO BUY 

IN STOCK WITH DISTRIBUTORS WORLDWIDE 

CORPORATION 

BOX 4680, MANCHESTER, N.H. 03108 
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In our modern-day world of solid-state electronic gadgets and centralized urban l iving, it's the 
rare amateur who hasn 't been troubled at one time or another by interference complaints. As 
often as not the interference is caused by some other source, but if you have an outside 
antenna, you're a likely suspect and the first one to whom they turn when the local taxicabs (or 
whatever) tear up your neighbor's favorite television show or come booming through their 
quadraphonic stereo system. 

The rf interference (RFI) problem that all amateurs are faced with can be completely and 
effectively cured only by proper design and construction of home-entertainment equipment at 
the manufacturing level. The consumer electronics business is highly competitive, however, so 
the manufacturers are reluctant to add filtering and lead bypassing that wou ld increase the sales 
price of their equipment. For many years the manufacturers contended that less than 5% of 
home-entertainment equipment operated in an rt environment which required special attention -
but with the proliferation of two-way radio systems as well as higher power a-m and fm 
broadcasting stations, I doubt that many consumers would agree. 

Several bills have been introduced into Congress which would give the FCC authority to 
regulate the manufacture of home-entertainment devices to reduce their susceptib ility to 
interference from nearby radio transmitters, but none have passed. Now Senator Goldwater is 
sponsoring a Bill which would require better RFI rejection; that Bill, S-864, has been referred to 
the Senate Subcommittee on Communications and hearings began in Wash ington on June 1·4th. 
Among those invited to testify were the ARRL, FCC, Institute of High Fidelity, and Electronics 
Industry Association. Although there's no chance that the Goldwater Bill will make it to the 
Senate floor during this session, the hearings will help pave the way for speed ier action on 
future RFI legislation. 

Consumers are becoming increasingly disturbed by radio interference, so the t ime is right for 
legislation such as that proposed by Senator Goldwater. Radio amateurs have known for a long 
time that the majority of RFI problems are not due to interference per se, but are caused by 
interception of radio signals by devices which were not designed to operate in a strong rf 
environment. The only way to eliminate 90% of the RFI problems is through legislation such as 
S-864 which would eventually require the manufacturers to correct those design deficiencies 
which lead to unnecessary interference. 

Individual amateurs can help toward the eventual passage of a bill requiring better RFI 
rejection by letting their Senators know of their support for S-864, particularly if one of their 
Senators is a subcommittee member. In addition to Chairman Hollings (South Carolina), the 
members are Griffin (Michigan), Magnuson (Washington), Cannon (Nevada), Inouye (Hawaii), Ford 
(Kentucky), Durkin (New Hampshire), Zorinsky (Nebraska), Riegle (Michigan), Stevens (Alaska), 
Packwood (Oregon), Schmitt (New Mexico), and Danforth (Missouri). Letters to the Senators 
addressed to the United States Senate, Washington, D.C. 20510, will reach them promptly and 
may help considerably. 

The letters do not have to be long, although background information on you r (or your 
neighbors') RFI problems could be important. Even a note to the effect that you support S-864 
would be a valuable contribution. Remember that previously introduced RFI leg is lation never 
made it through Congress - now that Senator Goldwater has started the ball rolling again, let's 
make sure it has enough momentum to become law. Now is the time to lend your support to this 
vital effort; write today and make your voice heard. 
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Jim Fisk, W1HR 
editor-in-chief 
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• 15 channels (12 on dial/3 priority) 

• Fully collapsible antenna or 
"rubber duck'' 

• Compatible mount for mobile 
operation '.' . . 

• Duat1;d~et (;i'wattshigh/400n.iw low). . 
I I ' - ' . ~ '~ . >.o : '< >o ' ' ' "' • 

• EXterrial pc)µ,er and antenna· easily 
' accessible-for mobile operation 

• Lighted dial and meter 

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

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

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

You'll be carrying quality, performance and versatility with your 
IC-215 FM portable/mobile. 
Specification•: ..= Frequency Range: 146-148 MHz L.: Voltage: 13 .8 VDC negative ground L Size: 183mm(h) x 61mrn(w) x 162mm(d) 
._ Weight: l.9 kg ;j Number o f Channels: 15 total . 12 on main switch. 3 prior ity r Power Outpur: 3.0 W or 0.5 W C Micropho ne 
Impedance: 600 ohms :.J Spurious Level: lower than -60 d B C Receiver Sens itivity: 4 dB below I UV or lower C Spurious Response: 
60 dB or better 

All ICOM radios s lgnlflca n tJy e•ceed FCC speclflcatlons llmltlng spurious emlH lons . 

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

ICOM WEST, INC. 
Suite 3 

ICOM EAST, INC. 
Suite 307 

This ne w mobile m ount ts 
now available fo r your IC-
215. Fas t Insertion a nd re
moval Is • snap. and the 
mou nt ts collapsable when 
not In use. 

ICOMCANADA 

C.r •llICOMI 13256 Northrup Way 
Bellevue. Wash. 98005 
(206) 747-9020 

3331 Towerwood Drive 
Dallas, Texas 75234 
(214) 620-2780 

7087 Victoria Drive 
Vancouver B.C. V5P 3Y9 
Canada 
(604) 321-1833 

More details? Ad Check page 94. August 1978 l:NIJ 7 



FOCUS & COMMENT 

Almost from the f irst issue of Ham Radio Horizons, we have been receiving letters that ask, 
sometimes gently, sometimes emphatically, about building projects for the beginner. In case you 
haven't noticed, we now have a beginner's transmitter, starting with last month's issue. 

There are innumerable gadgets that could have been chosen for the project, and most likely 
they will be described in due time, but things like keyers, swr bridges, field-strength meters, and 
code-practice oscillators just don't get at the heart of what amateur radio is all about -
transmitting and receiving signals over the air. 

Then, too, in making the selection of a project to present we had to be sure that the end 
product was useful to a great number of amateurs, and that most of those who attempted to 
build it would be successful. All things considered , the most likely choice seemed to be a two
stage transmitter built with vacuum tubes, and with enough output power to do a decent job of 
making contacts on the most common beginner's bands, 80 and 40 meters. 

Not that there is anything wrong with transistors - there's still plenty of time for them. 
However, tubes are much more forgiving of mistakes in wiring or in applied voltages. Further, the 
c ircuitry that accompanies most vacuum tube transmitters is more straightforward and does a 
more creditable job of suppressing harmonic rad iation - a major concern in today's 
interference-prone world. 

Some of you, upon reading Part 1 of the article, may have come to the conclusion that it 
provides an awfu l lot of theory and very little " meat and potatoes." Well , it had to be that way in 
order to acquaint the newcomer with the principles involved. Those who will take the time to 
digest the theory and background presented will be the ones who'll successfully complete the 
rig, and will also enjoy using it most when it is all done. Those of you who already know all 
about Pi-L networks, neutralization, capaci tive divider networks, and the like - have patience. 
Or, go read the other articles in the issue while the rest of the world catches up. This month's 
issue contains the second portion of the series, and you ' ll see more of the hardware and 
instructions for putting the rig together. Next month's Horizons will tell you how to tune up the 
transmitter, after carefully checking it out for wiring and proper resistances at important parts of 
the ci rcuit. 

Admittedly, a lot of theory discussion had to be omitted from the article - such things as 
selecting the proper bypass capacitors, grid-return resistors, screen-voltage dropping networks, 
and so on. It's good stuff, but I know the feeling of having to s it through too many hours of 
theory class while itching to get my hands on a soldering iron. I hope that what we have 
presented will give you just enough insight into the why and wherefore of transmitter design. 

In the pre-packaged world we live in, finding the parts for a transmitter is another achievement 
close to a miracle. This was another weighty factor in our dec ision of what type of project to 
present to you. Fortunately, the rig's designer, W8YFB, has an eye for bargains and also makes 
notes of what can be bought, and where you can find it. As you'll learn in time, half the fun in 
building something is in cutting the cost by shrewd bargaining or trading, flea-market shopping, 
scrounging, or salvaging something from the scrap-pile. Bill's discussion of the important parts 
of the rig will help you decide where you can safely use a substitute. 

And, I'm happy to say, there's more to come. No, we're not turning Ham Radio Horizons into a 
technical journal ; we're just trying to help you newcomers who would like to learn by "hands-on" 
experience to satisfy your urge. There's a receiver in the works, so you'll be able to point with 
pride to a complete station you've built yourself. There's also some accessory gadgets that will 
be useful in the shop and shack, such as a wavemeter, grid-dip meter (at almost no cost), and, as 
a concession to modern technology, a digital volt-ohmmeter. 

You' re too busy with summer activities to build a rig? Fine, enjoy your holidays, but take the 
parts-list along in your flea-market rounds and pick up the things you'll need to build the rig this 
winter. Combine pleasure with pleasure. 
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Thomas McMullen, W1SL 
Managing Editor 



Triple Bonus Deal 

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

hams give you courteous. personalized service. 

Kenwood 
TS-520S 
transceiver 
plus 
your 
choice of: 

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

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

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

Special 739.00 ~ 

on Kenwood TS-8205 

The deal : 
1)-Send US 1098.00 (in the form of check, M/O, 

BankAmericard, VISA, Master Charge). 

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

KENWOOD TS-820$ TRANSCEIVER 

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

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

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

PLUS prepaid shipment of all items 

HAM X /Prepai: U.P~:~;E . , . 

TAILTWISTERT" \~ 444 MIC. ? ,,. ~ 
Reg. 349.95 

Kenwood TR-7400 
Transceiver PLUS 

U.PS. Brown 

249.00 33.95 

ti 
HAM Ill 

129.95 

~ 
{;, ':!~. -.. ... t. '''\ ..... 

-~~-£'"' ·~ o~n 
c:J . 

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

399.00 
prepaid (UPS Brown) 

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

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

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

SAN DIEGO, CA. 92123 
5375 Kearny Villa Road Dept.H 
(714) 560-4900 
Highway 163 & Clairemont Mesa Blvd 

VAN NUYS, CA. 91401 
13754 Victory Blvd. Dept. H 
(213) 988-2212 
Dealer inquiries invi1ed. 

• ATLAS • BIRD • • COE • COLLINS • CUSHCRAFT • CURTIS • DENTRON • DRAKE 
• EIMAC • HUSTLER • HY·GAIN • ICOM • KENWOOD • KLM • MOSLEY • SWAN • TEM PO 
• TEN· TEC • TRI-EX • YAESU • more 

Prices/specs subject tc change without notice. Calif. residents add sales tax. 

More details? Ad Check page 94. August 1978 lffi:J 9 



Wilson 

Delivers outstanding performance on 20 , f5 
and 10 meters. Features Wi lson 's large dia
meter High-Q Traps, feeds with 52 ohms 
coax, a beta match method presents tapered 
impedance which provides most efficient 3 
band matching and DC ground to eliminate 
precipitation stat ic. The result is SWR less 
than 1.5 to 1 at resonance on all bands and 
maximum front-to-back. An added feature is 
the separate 10 meter reflector for correct 
monoband spacing. Add to this the rugged 
boom to element mount ing, heavy duty 
t aper swaged elements, and you have 

SY-2 SPECIFICATIONS 
Band MHz... ... . ... 14-21·28 
Maximum Power Input . 4 Kw 
VSWR (at Resonance) . 1.5 : 1 
Impedance . . . . . . . . . . 50 Ohms 
FIB Ratio (dB) . . . . . . 20·25 
Boom (O.D. x L ength). 2" x 18'6" 
No. Elements . . . . 4 
Longest Element (Ft.) . 26'7" 
Turning Rad ius (Ft.) .. . 16'4" 
Mast Diameter . . . . . . . 2" 0.0. 
Boom Diameter . . . . . . 2" O.D. 

SHIPS BY U .P.S.!!! 

Surface Area (Sq. Ft. ) . 6 .15 
Wind Loading 

at 80 mph . . . . . . . . . 153 
Assembled Weight 

(Lbs · Appro><.) . . . . 47 
Shipping Weight 

(L bs. · Approx.) . . .. . 50 
Matching Method . . . . . Beta 
Only One Feed Line Required 

5 
,,_. ,,, ---..... 

TM 

. . . a space eff icient, h igh performi ng, cost 
effective new tribander .. . value priced at 
$199.95! 

20 METERS· MODEL WV-1 

" ' ,,, 
15 METERS· MODEL WV-1 

J!! !!!IU 
:it..J H .4 H.6 "" ' ri• ?il 1'.• HI H t lO.I 

10 METERS · MODEL WV-1 

WV-1 WILSON VERTICAL TRAP ANTENNA 
No bandswitch ing necessary with this vertical. An excellent low 
cost DX antenna wi th an electrical quarter wavelength on each 
band and low angle rad iation. Advanced design p rov ides low SWR 
and exceptionally fla t response across full width of each band. 
Featured is the Wi lson large diameter High-Q traps which will 
maintain resonant points with varying temperatures and hum id i
ty. Easily assembled, the WV- 1 is supplied with base mount 
bracket to attach to ven t pipe o r to mast driven in the ground . 
The new WV-1 Antenna is priced at $65.00 ... and ships via UPS! 

SPECIFICATIONS 
Input Impedance: 50 Ohms • Powerhandling capabil ity: Legal 
Limit • Two High-0 Traps with large d iameter coils • Low Angle 
Radiation Omnidirectional performance • Taper Swaged Alumi· 
num Tubing • Automatic Bandswitching • Mast Bracket furn 
ished • SWR: 1.5:1 on a ll Bands • 1'h " O.D. Heavy wa ll alum
inum tubing • Does not require guying • Overall length: 25' 1 'h". 

--- """ "°'''""• 

MODEL 
WV-1 

•WU!!~AV!;,~~~!!!~!!;,~DAq~rp. 
TELEPHONE (702) 739-1931 • TELEX 684-522 



NEWSL/N_F ____ _ 
CB'S THREAT TO 220 MHZ is far from dead, as indicated by an in-depth s tudy j ust pub

lished by t he FCC. "Alternatives for Future Personal Radio Serv i ces" is a two-volume 
set produced by the Commi ssion ' s Office of Plans and Policy following a 20 -month study 
by the Personal Radio Planning Group. After weighing al l possible factors , the study 
concludes that 220-22 5 and the 900-MHz land mobil e reserve bands are the bes t spots for 
a new CB service, and economics, performance, timing, and possible medical considerations 
a ll lean toward 220 MHz. 

One Factor That Shouldn ' t be overlooked i s that this study was done when Carlos Roberts 
headed the Office of Plans and Policy ~ and he's now head of the Safety and Special Ser 
vices Bureau which inc ludes Persona l Radio Services (Amateur Radio and CB) among its 
Divisions. 

CREDIT FOR PASS ING THE CW exam can now be retained by an FCC license applicant even 
though he f ailed t he writ ten test. In a decision reached May 31 , the Commissioners agreed 
to allow an appl icant such credit fo r up to one year after he takes an exam. To receive 
the CW credit the applicant wi ll be g iven an FCC Form 845 by t he Field Offi ce at the time 
of the exam. He turns it in when he returns for another try and receives credit for the 
CW portion of the exam . 

Form 845 Will Be Honored only by the Field Office that issued it. The forms and in
s truct i ons f or their use have gone to all FCC Field Offices, and the Rules change becomes 
effective immediately. However, to be on the safe side, it would be wise to check with 
your l ocal Field Office to see if they've implemented the new procedure bef ore going in 
f or an exam. 

ALIEN AMATEURS SEEKING permission to operate in t he United States should now send their 
Form 610-A applications direct to Gettysburg (FCC, Box 1020, Gettysburg, Penns ylvania 
17325) instead of to Washington as in the past. Part 97.305 (b) of the Rules has just been 
revised to permit the change, which acce l erates processing. 

THE FCC IS RECEIVING REQUESTS for new call signs from amateurs not yet eligible f or new 
calls. The new calls ar e now available only to Extras who request them, other licensees 
who a r e upgradin g to a h igher class, and those applying f or their first license. 

Note Also That No Exception wi l l be made to the FCC ' s r ule prohibiting the i ssuance of 
special call s igns . All requests for specia l call s i gns are being denied, including those 
of amateurs interested i n an old call they might have held in the past. 

THE PROPOSED REVISION OF THE 1934 Cormnunications Act unveiled in June held no sur
prises for Amateur Radio, though it would abo lish the FCC in favor of a "Cormnunications 
Regulatory Commission" and delegate fre quency al l ocation to the "National Telecommuni
cations Agency." The onl y obvious effect on Amateurs would be the increase in l icense 
terms to 10 years , and re introduction of license fees. Passage of the revised act is a 
long way off , however. 

2-METER WORKED ALL STATES was achieved by N0JA and K9HMB in May thanks to N6NB/7, who 
operated his portable moonbounce station from both sides of the Utah-Nevada border. N0JA 
was only t he third Amateur to contact all 50 states on 144 MHz, wi th K9HMB number four. 
K0MQS was the first , back in August, 1976 , thanks also to N6NB (then K6YNK/KL7) . 

W2BXA RECEIVED SATELLITE DXCC number 1 when he arrived at ARRL Headquar ters on May 16 
with cards proving he had worked 101 countries via the OSCARs! W6VPH/VP5, VP2EFZ, and a 
specia l handmade F00XA card from the recent Cl ipperton DXp edi t i on pushed Ben over the top. 
Congratulati ons for an outstanding accomplishment . 

NO HEALTH HAZARD exists from operating a 2-meter hand-held close t o your face , even 
with high power and a "rubber ducky" antenna, conc l ude three Motorola engineers in t he 
May, 1978, I EEE Transactions on Vehicular Technol ogy. Their well-documented research 
shows 150 -MHz rf pene trates tne body much less t han previously supposed, with a temper
ature increase of less t han 0 .1°c meas ured after one minute's exposure to six watts radi
ated from a helica l antenna on ly 0.2 inch from the body ! 

20-KHZ CHANNEL SPACING for the new 144 . 5 - 145.5 repea ter subband is reported to have 
been approved by the ARRL VRAC, but at t he same time the advi sory group voted to maintain 
30 -kHz channels above 146 MHz . Further di scussion on the 20 vs 30 -kHz spaci ng a r gument 
is expected. 

RAD I O CONTROL in Canada will be moved shortly f r om 27 MHz to 310- 320, 350- 360, and 
380-400 MHz. 

NEW VICE DIRECTOR for ARRL ' s Southwest Division is WB6UIA, replacing W6EJJ who became 
Director after W6KW' s r esi gnation. 
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Looking for some exciting 
travel for your next vacation? 
How would you like to sail to 
the South Seas for an all
expenses-paid three-week stay? 
Some lucky amateur radio 
operators working with local 
yacht clubs are doing just that 
- enjoying a great vacat ion 
while providing necessary 
communications for a yacht 
club ocean-sailboat race. Yacht 

Marine communications 
channels on vhf or ssb are 
used whenever possible. Most 
committees on long-distance 
races require vessels to have 
both high-frequency and very
high-frequency marine 
equipment, with emergency 
antennas for each band. Most 
communications are 
coordinated on precise 
schedules throughout the race. 

vessels pool their information 
about the participants, the 
relative standings are 
transmitted back to the host 
yacht club and to the officials 
at the finish line. Here is where 
amateur radio can take over to 
relieve the marine frequencies 
of nonessential traffic. 

One amateur radio station 
can be located on the escort 
vessel that has all of the 

On short races, not too far from shore, a small vhf transceiver can do the job with ease. 

clubs throughout the country 
host both local and long
distance races. Some of these 
races might be just a day or a 
weekend affair, such as a run 
around Long Island Sound, or a 
race to Catalina Island and 
back. On short-haul races like 
these, the club will be looking 
for radio amateurs to provide 
race-standing results as the 
vessels round their check 
points. Other clubs may 
sponsor a three-week, 2400-km 
(1500 mile) race where they will 
be looking for high-frequency 
amateur radio communications 
along the race route, as well as 
communications at the finish 
line to transmit the results. 

Typical communications for 
a long-distance race might 
include weather reports and 
forecasts, calculated positions 
of participating boats, roll call , 
bed check (to ensure that all is 
well for the night), and race 
standings. Most of this work is 
done on 2 and 4 MHz ssb 
maritime frequencies. When a 
sailboat is near an escort 
vessel , they use vhf channels. 
The whole idea is for escort 
vessels to keep a close check 
on each participant to ensure 
safety while traversing the long 
race course. There is usually 
one escort for each ten race 
participants. 

As soon as the escort 

weather-reporting equipment. 
This station will be manned by 
a guest amateur radio operator 
who can have some exciting 
times at sea while providing a 
useful service. A second 
amateur radio station can be 
located aboard the finish-line 
committee boat. This can be a 
bit tricky if the end of the race 
is at a location within the 
jurisdiction of a foreign 
country. For instance, Mexico 
does not have a reciprocal 
operating agreement with the 
United States, so amateur 
operations from finish-line 
vessels must be done from the 
high seas. This is something 
that you'll have to check on 
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going to find a good ground
plane surface aboard modern 
day yachts. If you need that 
type of antenna, provide it with 
a ground plane beforehand. 

If you're using a 2-meter 
portable, be sure you never 
loan it to someone else who 
may in turn loan it to an 
unlicensed operator. 
Sometimes race committee 
members feel that since you're 
the guest, they can just grab a 
unit and go on the air. Don't let 
them! Before you start, explain 
that the only time a 
nonlicensed person is allowed 
to speak over the amateur-radio 
microphone is in the direct 
supervision of the licensee, and 
that the licensee must start 

This is not the best location for a vhf transceiver, but it shows that even the smallest 
craft can have communications (photographs by West, WB6NOA). 

and end all communications. 
Make this a firm rule lest you 
get non-hams on 2 meters. 

before you leave your home 
port. The amateur radio 
operator picked for finish-line 
duty usually has the most fun 
- he gets to relax until all the 
vessels are in sight, and then 
he earns his keep as each 
vessel crosses the finish line. 
When it's all over, he can go 
ashore with the rest of the 
crew and have a great time. 

A third amateur radio station 
is usually set up at the host 
yacht club. This may not be the 
most desirous location to 
operate from, in that you daily 
have to answer hundreds of 
questions as to where the 
racing vessels are, and "Is 
Jerry aboard the Mahia having 
a good time and would you 
mind communicating a short 
message from his wife?" 

Temporary installation of 
equipment 

For the lucky amateur radio 
operators picked to man the 
communications package 
aboard the escort vessel and 
the finish-line vessel, a good 
installation is essential. If 
you're going to be operating on 
2-meters for a short race, you'll 
have no problem with either 
portable or mobile equipment; 
plug it in, run your coaxial 
cable, and feed your signal into 
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a good half-wave antenna that 
requires no ground plane. Try 
to stay away from beam 
antennas because you never 
know which direction the 
captain is going to be heading 
the vessel. Remember, mobile 
antennas, such as a 518-wave 
whip, generally require a good 
ground plane to effectively 
radiate a 2-meter signal, and 
the chances are you're not 

"Race-committee 
communications are not 
necessarily limited to men, " 
comments Susie Foster, 
WA6BWH. "You just have to be 
firm when the men want to talk 
over your ham equipment. They 
get a bit carried away when 
there is a close finish. 
Although / .keep my hand-held 
unit in a plastic bag to keep 
out the salt spray, that will not 
prevent the bad language from 

Competit ion is stiff, and emotions are tense when a large number of participants near 
a check point or a finish line. Amateur radio operators aboard the committee boat can 
relay the results back to the host yacht club. 



creeping through when 
someone else gets on the 
microphone. I try not to let it 
happen!" 

For high-frequency operation, 
80 and 40 meters are usually 
chosen for races that may run 
out as far as 2400 km (1500 
miles). On 4800 km (3000 mile) 
races, such as the Trans 
Pacific Yacht Race from Los 
Angeles to Hawaii, 20- and 15-
meter capability might be 
added. Installing 
a temporary 
station aboard a 
race-committee 
escort vessel or 
fi nish-1 i ne vessel 
must be done with 
some forethought. 

The first con
sideration is 
where can you go 
to get away from 
everyone else. 

and they consume small 
amounts of power at 12 Vdc -
the voltage usually found on 
committee boats. Make sure 
the equipment you select can 
take a bit of spray and abuse. 

I recommend running the 
equipment from the ship's 12-
volt system, rather than 
depending on the 110-volt ac 
generating system that can fail 
when you need it most. On 
important races, I usually bring 

Amateur radio aboard a race
committee boat has many 
times saved the lives of those 
aboard when the other radio 
gear failed. One incident 
occured after the conclusion of 
a popular Los Angeles to 
Puerta Vallarta, Mexico, yacht 
race. Skipper/ham operator 
Jordy Saunders, operating one 
of the first FCC temporary 
calls, WT6AAM, aboard his 45-
foot power cruiser, Sonrisa, 

recalls, "We got 
into a 70-mile-per
hour blow you 
wouldn 't believe -
it was so wicked it 
blew overboard our 
Avon inflatable life 
raft, my 2- to 8-MHz 
marine whip, my 
life rings, and 
finally my Mosley 
vertical for 20 and 
40. One big wave 
loomed out of no
where and crashed 
into our windshield, 
completely knock· 
ing it out and 
overboard. 

You want to be 
close enough to 
the marine ssb 
equipment so you 
can hear the par
ticipants check in, 
yet you want to be 
separated enough 
so that you may 
carry on your own 
communications 

Senator Barry Goldwater, K7UGA, enjoys operating on the ham bands from 
his boat. " Several dB signal improvement when I operate aboard," Barry 
comments from his Tobikin at the Balboa Bay Club. 

We knew we were 
in trouble, and had 
to get a message 
out that we were 

without interfering with theirs. 
Remember that everybody 
onboard will crowd around your 
ham radio installation as you 
transmit the race results back 
to the yacht club. They'll be 
talking, smoking, drinking, 
setting their cocktails atop 
your equipment, and knocking 
ashtrays over into your antenna 
tuner; be prepared! Find a 
corner that will be almost 
inaccessible to the casual 
observer, and try to install your 
amateur-radio equipment there. 

Equipment selection 

For temporary ship 
assignments, I prefer solid· 
state transceivers, rather than 
tube-type separate units. The 
Atlas, Swan, Tempo, Ten-Tee, 
Yaesu, and Heath units are 
excellent pieces to bring 
aboard. They're compact, some 
are completely transistorized, 

along my own sealed 12-volt 
battery in case their battery 
system should fail or be run 
down by a refrigeration system 
that went wild, or was over
worked by cooling too much 
refreshment! Thus, I'm always 
assured of power independent 
of the ship's system. 

Once the equipment is in 
place and securely lashed 
down, anticipating 40-degree 
rolls, make sure you have a 
good plastic cover that will fit 
over it. You can plan on having 
water leak down from the top 
of the cabin - it's bound to if 
seas get rough - and it always 
seems to leak exactly where 
you place your equipment. Run 
your de power leads, and locate 
your extra 12-volt battery in a 
convenient location so that you 
may make your power switch 
immediately if theirs should 
fail. 

turning tail into 
the wind and heading for shore 
100 miles away. When the wave 
broke the windshield, it 
completely took out our marine 
radios - ssb, vhf, and even our 
emergency unit, which was 
destroyed by a hatch cover that 
fell on top of it. The ham rig, a 
Kenwood TS-520, was below, 
and dry, covered by a plastic 
bag. I fired it up, and then went 
up on deck to find out why 
there was no reception. I found 
we had no antenna - just a 
broken piece of RG-8/U 
swinging in the gale winds. I 
hooked up the center 
conductor to my lifeline cable 
that runs completely around 
the deck, and tried to load up 
the rig into it with a DenTron 
tuner. No go - something was 
wrong. 

I then went out on deck to 
see why I couldn' t get even so 
much as a miniscule signal 
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and found that the lifeline was 
grounded at one end to a ship's 
ground chain plate. I took our 
fire ax and chopped away the 
connection to ground. My 
receiver leaped to life with 
signals all over the band. 

A fellow on 20 picked up my 
weak signals and connected 
me to the San Diego Coast 
Guard through his phone patch. 
We maintained communica
tions all through the night until 
we were sure we were out of 
danger. The lifeline -
ungrounded - makes a great 
emergency antenna in a pinch," 
comments Saunders of the Del 
Ray Yacht Club. 

Ground connections 

You're going to get some 
poor results unless you can 
connect to a sizable ground 
conductor. If it's a sailboat, and 
if they have high-frequency 
marine ssb equipment aboard, 
take a look at how that 
equipment operates. If their 
marine equipment seems to 
operate well on 4, 6, and 8 
MHz, try to tap into the ground 
system they use. It usually 
terminates at the keel of a 
sailboat - an excellent ground 
point. 

However, to the chagrin of 
the amateur radio operator, 
most race-committee boats in 
large and long races are power 
boats. They usually have a poor 
ground system because they 
don't have a large keel surface 
to use. Again, look for the 
marine equipment ground 
connection, and make use of it. 
If you find that their gear 
performs poorly because of an 
inadequate ground system, it's 
up to you to make your own. 
Look around for large metal 
surfaces, preferably those 
below the water line of your 
host's power boat. Water tanks 
are generally located below the 
water line and offer a sizable 
amount of coupling to ground. 
Lifelines that connect to one 
another around the outside of 
the vessel are another 
possibility. Some fiberglass 
power boats have a metal 
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ground plate - add this to 
your system. Finally, you can 
add the engine and shaft 
assembly to the total ground, 
remembering that the engine 
can be somewhat isolated from 
the sea water through the oil in 
the gear box. Make sure that 
each ground connection is 
separately run to your 
transceiver - don't hook them 
in series. Once you've picked 
up every bit of metal for your 
ground connection, then it's 
time for your antenna run. 

Temporary antenna systems 

Your first consideration is to 
keep your high-frequency 
antenna away from the ship's 
marine-equipment antenna. 
This will help prevent cross 

Masts on sailboats usually make ideal 
mounts for either high-frequency or vhf 
antennas, but you must keep coaxial 
cable away from trouble spots such as 
the radar scanner. A 2-meter Ringo an· 
tenna has been installed atop the mast 
for increased range. 

modulation and splatter on 
your receiver when they are 
transmitting, and vice-versa. 
Most temporary installations 
work out well if you can use a 
mobile antenna In conjunction 
with a good ground. This 
means you must take along a 
ball mount, the long aluminum 
mast section, and a pair of 
resonators for each frequency 
you plan to operate. I say a pair 
because sooner or later during 
the trip one of your helpers is 
bound to lose one overboard! 
Try to find a good location to 
mount your antenna system so 
that crew members will not 
inadvertently use it as a hand 
hold while you're transmitting, 
but also consider that you need 
a location convenient enough 
to change resonators when the 
band goes dead in the early 
evening. Once the antenna and 
ground system are ready to go, 
resonate each whip on the 
predetermined frequency you 
plan to use. Make sure your 
extra whip is also tuned up, 
ready for immediate replace
ment when the first one goes 
overboard. 

"I carry three of everything 
on deck," quips David Metz, of 
Laconia, New Hampshire. 
" Three of each coil, three 
mobile masts, three springs, 
three of everything when I go 
out on these committee boat~. 
If I don't lose the coil 
overboard, the guy I send up on 
deck will! Last time I went out 
to do race-committee 
communications, I dropped my 
whole 2-meter hand-held rig 
overboard - and, no, I didn 't 
have three of those!" 

Don't be overly concerned 
about water and spray 
decreasing the antenna's 
efficiency when it coats the 
ball mount. The rf voltage is 
low at the base section so the 
effect will be minimal. 

Finish-line vessels, 
permanently anchored in one 
position with a stern anchor 
out to prevent swinging on the 
hook, may use beam antennas. 



A mobile ball mount provides a versatile 
system of fastening the whip assembly 
at a convenient location. You can angle 
the whip to keep it away from swinging 
booms. 

Smal I, efficient, beams for 
portable operation are ideal, 
and, if mounted on a rotator, 
will enhance communications 
back to the yacht club or the 
escort vessel . 

After you've checked out 
your antenna system and it 
performs well, apply some 
silicone sealing compound to 
prevent corrosion of the copper 
braid and other connections. 
Also, make sure that a wayward 
foot won't inadvertently 
separate the coax from the 
antenna. Remember, most 
mariners and race committee 
men are not anticipating new 
obstacles aboard their craft. 
You're the guest, and an 
important one, but even so, 
keep your installations neat 
and out of the way. 

Technician-class ham 
operator Rod Koral, WB60RK, 
recounts a close call when 

working with his local yacht 
club aboard their race 
committee boat, Dry Lines: 
"We couldn't quite reach the 
other ham operator at the club 
from the distance of our race
committee boat, using two 
meters simplex. We could 
hear each other, but not as 
clearly as I wanted. I decided 
that my 2-meter whip needed a 
bit more height, so, with an 
extra hunk of coax, I started up 
the small mast of the boat. 
Reception improved 
dramatically with the added 
height, so the top of the mast 
would do fine. I could hear the 
club come in loud and clear, 
and the folks said that the 
needle was now at S9, up from 
a low of S1. Just as I was ready 

Your temporary installation at the yacht 
club can use existing structures for an· 
tenna support. Here a lightning arrester 
serves as a mount for both high-f re
quency and vhf antennas. 

If your finish-l ine boat Is anchored to pre
vent swinging, you can use a rotator and 
small beam antenna for improved com
munications with the yacht-club station. 

to fasten the whip aloft, the 
captain decided to fire up the 
radar. No problem, I thought -
I was well clear of the rotating 
scanner but the coax wasn't! 
Each revolution of the scanner 
antenna coiled up about 1 foot 
of coax. I could see what was 
going to happen, so frantically I 
began to undo the extra length 
of coax draped over and around 
my shoulder. Time and coax 
ran out - the scanner pulled 
all the coax taut, I began to 
lose my grip, and BANG, the 
RG-58/U parted! Luckily, I 
remained aloft. Lesson: watch 
out for coax runs around radar 
antennas, especially if you are 
integrated with that coax!" 

Another, similar incident 
occurred to Bill Alber, 
WA6CAX, as he was scaling a 
mast with a long wire coiled 
over his shoulder. "Someone 
down below turned on my Atlas 
210 and whistled into the 
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microphone. The rt went up the 
long wire, around the wire 
coiled over my shoulder, and 
gave me an rt burn you 
wouldn't believe. To add insult 
to injury, the mariner who 
whistled into the mike 
complained that he had never 
seen such a large CB rig with 
such poor reception!" 

Essential accessories 

Here is a list of some 
essential equipment to comple
ment your amateur radio instal
lation: 

Tools, including a battery · 
operated soldering iron 
Flashlights and batteries 
Extra coaxial cable and 
grounding straps 
A small back-up 
transceiver 
Headphones 
Spare microphone 
Fuses 
Power and vswr meter 
Volt/ohm meter 
Antenna tuner 
Extra log books 
Binoculars 
Phone-patch or message 
forms 

I also strongly recommend 
motion-sickness pills. I know, 
you never get seasick, but try 
operating below decks for any 
length of time In heavy seas 
and with five people blowing 
cigarette smoke in your face. If 
you didn't get seasick before, 
you will now. Be prepared! 

Frequencies and traffic 

I generally stay off the 
popular marine-mobile net 
frequencies because yacht-race 
communications is not what 
they want on their agreed-upon 
frequencies. Before you start, 
determine what you feel will be 
a quiet segment in the 80, 40, 
20, and 15 meter bands, and 
agree on schedule times, 
bands, and alternatives if 
the first band might be dead. 
Make sure you have several set 
frequencies and set times for 
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Even aboard a sailboat you can find room for a vertical whip and some radials - if you 
can convince the captain that it will not interfere with handling the sails. 

each band of operation so 
you're not chasing each other 
up and down the spectrum 
when you lose contact. 

You will be besieged by crew 
members, committee men, and 
yacht-club commodores, all 
wanting to place phone-patch 
traffic. Expect at least ten 
phone patches a day, and make 
sure you have an agreement 
with a shore station ahead of 
time so that they will be happy 
to pass the traffic. Most yacht 
clubs have a member who is an 
amateur radio operator and who 
likes to stay ashore and handle 
this type of traffic. No amateur 
rad io operator enjoys getting 
hit with ten successive phone 
patches. Don't even ask - It' ll 
save you the embarrassment of 
being turned down after the 
second cal I. 

Be careful who you 
allow to talk over the 
microphone. Exuberant people 
talking to their loved ones back 
home sometimes get carried 
away. Concerned businessmen 
many times will ask about 
office affairs. The yacht club 

commodore may want to check 
with his answering service to 
pick up any important 
business-call traffic - don't let 
them! Don't jeopardize your 
service. 

Try to set up some way of 
managing the phone patch 
problem; I guarantee it's going 
to be a problem when you're far 
out at sea and everybody wants 
to call home for free. One 
remedy is to limit phone 
patches to very important 
matters. Have a sign-up sheet 
for messages only, and tell 
everyone aboard you're happy 
to pass along their message, 
but will reserve direct phone 
patches for only the most vital 
communications. This saves 
problems at both ends of the 
radio circuit. 

Bon voyage 
Once you are out on the 

briny deep, you're going to find 
that, although your ship may 
have medium-frequency and 
high-frequency ssb marine 
channels, your amateur radio 
setup will be the most 



important link back to the 
yacht club. If there is an 
emergency, try the maritime 
Coast Guard frequencies first. 
If you can't get through, then 
amateur radio is right there 
ready to help. In 1969 on the 
Trans Pacific Yacht Race, it 
was a very water-logged Swan 
transceiver that saved the life 
of a crew member who had 
been smacked in the head with 
a spinnaker pole aboard the 
vessel Mahia. Our sideband 
gear on maritime frequencies 
couldn't get the message 
across to the Coast Guard 
because of band conditions. 
We then switched to amateur 
radio, and through the expert 
help of Dave, W6VX, we were 
able to contact the Coast 
Guard and save the victim's 
life. It might be up to you on 
this next cruise to do the very 
same thing. Be sure that, at any 
time and at any hour, you know 
what frequency and what band 
you can use to contact a 
station for immediate help 
ashore. 

Take along spares of everything, especally those Items that could be lost overboard. 
Loading coils and whips should be pre-tuned for fast band changes. 

After the race is over and 
your committee boat ties up, 
you can relax and receive 
congratulations for a lot of hard 
work that may not have seemed 
much like a vacation at sea. 

You'll find that your amateur 
radio operating has been made 
known to every mariner who 
participated in the race, and 
they will now have high 
esteem for amateur radio 
operators. The yacht club will 

On some of the power craft there is a convenient and safe spot for a small vhf trans
ceiver near the control area. Velcro pads or flexible straps should be used to keep the 
equipment in place during rough seas. 

probably invite you back again. 
If the communications work 
out, other yacht clubs may 
contact you to help man their 
communications in one of their 
races. 

" You hams have a way with 
the airwaves," states Dr. Tom 
Redler of the Del Rey Yacht 
Club. "When we can't get 
through with all our expensive 
marine sideband gear, you 
folks just twirl a few knobs and 
have us patched through loud 
and clear. How you do it, I 
don't know, but that's why we 
keep inviting you back every 
year for these races." 

Every week I receive at least 
one phone call from a Pacific 
Coast yacht club looking for an 
amateur radio operator who 
wants to set out on a three
week cruise to help out on 
communications. Does that 
sound interesting? If so, check 
with yacht clubs in your area 
and tell them you have 
equipment, will travel! 

HRH 
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So you've slogged through the 
fairgrounds fighting October's 
chill and snow flurries to see 
what goodies can be had for 
little or nothing, hoping the 
season's final hamfest will 
bring out some real gems. You 
spot an old but venerable ssb 
transceiver stacked next to a 
box of used (and often 
unmarked) tubes and approxi
mately 200 back issues of elec
tronic magazines (but no 
complete year sets). You're 
hooked - a few back-and-forth 
offers and counter offers later 
you're the owner of an 
inexpensive phone rig . 

Once you've managed to 
sneak it past your better half to 
the hamshack, you hook it up 
and turn it on. Hmmm ... so 
much for bargains. Why doesn't 
it make a noise? 

At this point you have 
several alternatives. First, you 
could open a six pack and 
mutter some candid wisdom 
such as "I always knew ssb 
was .. .," or you could kick the 
piece of, uh, gear, over into the 
corner until next October and 
pawn it off on some other 
sucker. But that perpetuates 
the cynical view of the XYL that 
"These hamfests are places 
where grown men go to play 
musical junk every year." 
Besides, it further injures your 
already hurt pride. (After all, ol' 
Fred seems to be able to hack 
these minor problems . .. why 
not you?) You certainly don't 
need that, right? 

Another alternative is to pack 
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up the equipment and send it 
to the manufacturer or to a 
ham-radio service shop (of 
which there are mighty few). 
Not too good, because it's 
expensive and time consuming. 
Good professional communica
tions equipment service can be 
quite costly and the old rig 
might not be worth it. 

Another alternative is to try 
fixing it yourself. To many, this 
seems like asking one to try 
walking on water, and many 
hams won't even attempt to 
troubleshoot their own equip
ment. They seem to feel that 
electronic trouble-shooting is 
an arcane art practiced by 
professionals and others 
schooled in occult goings on. 
Not so - read on! 

For some time now I've been 
offering the opinion that most 
amateur equipment repairs are 
well within the capabilities of 
most amateurs with a 
Technician/General class or 
higher license. Of course, there 
are some repairs that take a lot 
of sophisticated multikilobuck 
equipment and a lot of years of 
experience. There are other 
repairs where the troubleshoot
ing acumen of the professional 
will allow them to find the 
problem a lot faster. But the 
persistent ham can obtain the 
same result, if not with the 
same speed. 

But now back to our 
transceiver (Fig. 1). The first 
thing to do is find a service 
manual. I was lucky. My rig is a 
Heath HW-100, and the local 



Heathkit service center had a 
copy of the manual for sale. If a 
manual is not part of the 
ham fest deal when you obtain 
the transceiver, try contacting 
the manufacturer. (Lesson 
number 1; insist on a manual 
as part of the deal.) Most 
companies maintain a stock of 
manuals for several years after 
the model is no longer sold, so 
you'll probably be in luck. In 
many cases, though, the manu
facturer no longer is in busi
ness or the model is simply too 
old to expect them to have a 
manual for sale. In that case try 
advertising in a ham magazine 
and in your local newsletters 
and club publications. 

In the several instances 
where I've had to acquire a 
manual by advertising, the 
results were quite good. For 
example, I once needed a 
manual for an old Hammarlund 
receiver and my single ad 
brought in four Xerox copies 
(free) and an original. One of 
the copies came from a 
prominent West-coast ham
equipment dealer. 

Preliminary chores 
While awaiting your manual 

you can do some clean up and 
evaluation that will, often as 
not, put the rig back on the air 
with almost no troubleshooting. 

Fig. 2. The first thing is to inspect the chassis against the service manual and make a 
list of missing or broken parts such as switches, insulators, or electronic parts. Check 
each component thoroughly. Use a magnifying glass to look for small components. 
Probe around the w iring with a pencil to ferret out missing or broken components. 

Many electronic equipment 
problems are caused by dirt 
interfering with the operation 
of circuits. When this dirt is 
removed, the rig works. 

The first thing is to examine 
the innards (Fig. 2) . If any com
ponents are missing or 
obviously broken, make a list of 
them and try to obtain replace
ments. Examine the rig for 

Fig. 1. Author's acquisition during a buying spree in a local hamfest flea market. It's a 
popular Heath transceiver, one of the many such radios you 'll find offered for sale. 
Maybe it works; maybe it doesn't. It's easy to find out with some simple checks. 

missing screws (a critical 
ground not making contact?), 
burned-out or missing tubes 
and lamps (lamps often ballast 
series-parallel f ilament strings 
in vacuum-tube sets), and any 
other component that seems to 
be missing. In ssb rigs there 
should be at least one filter. A 
friend of mine brought home a 
popular Collins rig and found 
all filters missing. That act of 
cannabalism by a previous 
owner kept the rig from 
working! 

Cleanup 
Next, remove the dirt from 

inside the set. This isn' t a 
trivial "make work" activity. It 
often results in restoration of 
an older set. Many defects and 
faults are a direct result of the 
assorted debris that seems to 
infest electronic apparatus 
after a while. 

The first step in the cleaning 
process is to use a small paint 
brush (see Fig. 3) to loosen and 
whisk away surface dust. Be 
gentle, though, because you 
don't want dust to settle into 
tube sockets and between 
variable-capacitor plates. A 
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Fig. 3. Cleaning out accumulated dirt is essential. A small paint brush can be used. 
For cleaning inaccessible areas, use a stiff toothbrush. Blow out the loosened dirt with 
a compressed-air blast. Easy does it with delicate components! 

small vacuum cleaner (for 
example, I use my wife's elec
tric broom with attachments) is 
good for removing the dust 
loosened by the paint brush. 

the rig is more than a few years 
old, or was located near the 
kitchen, it's a good bet you'll 
find a thin film of grease on the 
chassis, printed circuit boards, 
and most tubes. If the tubes 
look and feel sticky, grease is 
present. The grease film retains 
dirt, so the set will take on a 

very cruddy appearance and 
that dirty film will conduct elec
trical currents! Rarely will the 
film have so low a resistance 
that the results are spectacular. 
However, the film will form 
unwanted feedback paths that 
can cause oscillations, reduced 
gain, and other problems. 

Choose a solvent such as 
Freon TF, or a radio-TV
electronic circuit degreaser. Do 
not use switch-contact cleaner 
or TV-tuner spray for this appli
cation, especially the foam 
types. These preparations have 
their uses but are not 
recommended for general 
cleaning. Make sure that the 
preparation you select is safe 
for use on plastics and painted 
surfaces and that it doesn't 
leave a residue. Check it 
yourself. Don't trust the labels 
completely. 

Next, clean all of the 
switches and controls (potenti
ometers) (see Fig. 4). Here is 
where you use those contact 
cleaner preparations. If you ask 
professional servicers about 
any given brand or product, 
you'll receive answers all the 
way from "it stinks" to "great 
stuff." Many have their 

If dust and junk are found 
between variable-capacitor 
plates you may have a bit of a 
problem. The dust may short 
out stator and rotor plates, 
causing problems that vary 
from annoyances to spectacu
larly destructive arcing. One 
method for removing the dust 
particles is to blow them out 
with compressed air (Try your 
local gas station.) Compressed 
air in aerosol cans is available 
in several forms, one of which 
is the portable air-blast horns 
used by boating enthusiasts 
and bicyclists. 

Fig. 4. An aerosol solvent can work wonders in cleaning rotary switches and pots. 
Make sure the solvent you use Is approved for use with electronic circuits. 

Liquid solvents 
Never use liquid solvents on 

variable capacitors, and never 
disassemble a variable 
capacitor "for cleaning." Some 
who have done this have 
regretted it evermore ... it 
seems that the dial calibration 
was never the same! 

Liquid and aerosol prepara
tions have their uses, however, 
and part of the cleaning 
process makes use of them. If 
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prejudices, but most brand
name cleaners work just as 
well as any other, even the 
cheapie house-brand stuff. 

Spray the cleaner into the 
openings of the potentiometer 
housing and onto the surfaces 
of the switch contacts (rotary 
switches). Operate each control 
or switch vigorously for a few 
seconds immediately after 
applying the cleaner. Where the 
dirt is really bad and is hard to 
cut, it may be necessary to use 
a pencil eraser to scrape away 
the filth and corrosion. The 
operation should result in a 
nice, shiny metallic surface 
where there had once been 
nothing but black grunge. Be 
careful, though - those switch 
contacts are made of light
gauge metal and are easily 
damaged. They are delicate! 

Fig. 6. Inside my transceiver, showing drive belts on capacitor-tuning shafts. If these 
belts are worn or have cracks, replace them with new ones. Don't compromise - you'll 
be ahead In the long run with new hardware. 

Checking tubes 

After the cleaning Is 
finished, test all tubes. Even if 
the only tube tester available is 
a drug-store special (an 
emission rather than transcon
ductance tester), you'll be able 

to spot the more gross condi
t ions, such as very low gain 
and interelement shorts.• 
These problems tend to show 
up on even the simplest 
testers. I am not a fan of 
automatically "retubing" the 

Fig. 5. Test all tubes. Don't forget the final·ampl ifier tubes, which may be easy to over· 
look. It's easier and safer to replace these essent ial tubes with new ones than to rely 
on supermarket tube checkers. 

set just because it has some 
age on it, for the simple reason 
that the largest number of 
premature faults tend to occur 
in tubes that are less than 90 
days old! So just replace those 
which are bad, and do yourself 
a favor: don't use any hamfest 
auction specials of uncertain 
origin. Buy new tubes and 
you'll find fewer oddball 
problems to solve later. 

Be sure to replace any 
missing tube shields. Many rigs 
have most of their tube shields 
missing. Th is can cause all 
manner of strange symptoms 
that are espec ially difficult to 
troubleshoot. Tube shields are 
used for a purpose. They 

*Don't forget to check the f inal· 
amplifier tubes. These tubes are easy 
to overlook in many t ransceivers 
because of packaging, Fig. 5. Most 
drug-store tube checkers probably 
don't include these tubes in their tube 
lists. Even if they do, the results 
obtained are not necessarily indicative 
of such tube performance in a radio
frequency ampl i fier. You can take your 
final t ubes to a fellow ham whose set 
uses such types and ask him to check 
them out in his rig. If his final tubes are 
worki ng ok, it's easy to compare 
resul ts with your tubes. Filament 
emission is probably the biggest cause 
of low output in final-ampl if ier tubes. If 
you' re still in doubt, it's best to buy 
new final tubes. 
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isolate stages to reduce mutual 
interaction because of coupling 
between the tubes. The shields 
will keep one tube's field at 
home, while preventing fields 
from other tubes from getting 
into the circuit. Some types of 
tube shield are difficult to 
reinstall, so many servicers 
simply forget them - a very 
bad practice! 

Miscellaneous hardware 

The last step is to perform a 
general check of set screws, 
knobs, shaft couplings, fiber or 
nylon fittings, and rubber drive 
belts (see Fig. 6). Tighten 
screws and replace those that 
are missing. Make sure every
thing is tight and shipshape. If 
replacement rubber belts are 
not available from the rig's 
manufacturer, try using one 
from a phonograph or tape 
player. These are often avail
able in sizes close enough to 
perform adequately. Check 
local wholesalers who deal 
with the radio-TV service trade. 

Old drive belts can often be 
reclaimed unless they're deeply 
cracked and on the verge of 
breaking. Those same whole
salers sell a liquid rubber 
rejuvenator cal led Vita-Drive, 
which does a good job. It's 
intended for refurbishing tape
recorder and phono-drive 
components. Smear it on and 
let it soak in for a few minutes, 
then wipe off the excess. 

The moment of truth 

Once cleaning is finished, 
test the rig to see if it works 
properly. Don't be terribly 
surprised if the rig works a lot 
better now than it did before 
you started! This is not just a 
psychological boost of the sort 
that claims your car actually 
runs better following a wash 
and wax job. The dirt and 
grease really do deteriorate 
performance, even to the point 
of killing operation altogether. 
Dirt on those switch contacts, 
for example, can render the 
switch effectively "open." 
Nondecoupled current paths 
over a film of dirt and grease 
can cause regeneration that 

shows up as birdies and other 
audible oscillations, as well as 
silent oscillations, which 
reduce stage gain by quieting 
the receiver. Remove the dirt 
and grease and you remove the 
source of the problem. 

But what happens if the set 
still refuses to resuscitate? At 
that time, a more detailed and 
sophisticated troubleshooting 
procedure is required. But even 
that's not an insurmountable 
task. It indicates that the rig 
should be sent to the shop. If 
troubleshooting proceeds, 
usually by signal injection or 
signal tracing in an orderly and 
logical manner, success should 
be close at hand. 

Before doing anything, 
however, "desk check" the set 
by analyzing the block diagram 
and schematic in terms of 
known symptoms. Some stages 
are used in the transmitter 
only, others in the receiver 
only, and still others in both 
receiver and transmitter. If a 
trouble is known to exist in 
either or both sections, then 
about one third to one half of 
the stages can be excluded 
from consideration. 

Remember, all electronic
circuit troubleshooting Involves 
one or both of two things: 
finding a missing path for 
current or an unwanted path for 
current. It's in finding these 
open and short circuits that 
the successful troubleshooter 
excel ls. HRH 

" Oh we have a very small apartment. 
It's decorated in early ham." 





BY WILLIAM D. JOHNSTON, NSKR 

Al I antennas have some form of 
directivity (Fig. 1). Shown are 
three popular amateur 
antennas. The vertical antenna 
radiates equally in all direc
tions; hence it's called an 
omnidirectional antenna. The 
dipole antenna radiates most of 
its energy broadside to the 
plane of the dipole elements. A 
beam antenna (the Yagi in this 
example) is designed to radiate 
most of the energy in one 
direction. It can be shown 
mathematically that the 
antenna, whatever its 
configuration, transmits and 
receives energy equally. This 
property is called the 
reciprocity theorem. For those 
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who wish to pursue the subject 
further, Reference 1 is 
recommended. 

Obviously, the beam antenna 
is ideal for DX work since it 
has desirable directional 
qualities and can be rotated to 
the appropriate position. 
Nevertheless, the wire dipole 
should not be neglected; it's 
easy to construct and is 
inexpensive. Although it can't 
be easily rotated (unless it's 
built from rigid tubing), it can 
be permanently mounted in a 
direction that favors a 
particular part of the world. The 
fact that it radiates and 
receives equally well in two 
directions can be a nuisance at 
times, but its mechanical sim
plicity and low cost outweigh 

many of its disadvantages. 
There are, of course, many 

other types of antennas, but 
most are variations of the three 
types shown. Each has its own 
directivity pattern, which 
ultimately determines how it 
will be mounted and aimed. 

Determining antenna 
pointing direction 

Now that we've seen why it 's 
desirable to not only have a 
directional antenna, but also to 
point it in the right direction, 
let's take a look at how to 
determine the exact direction 
to point the antenna for 
maximum benefit. 

High-frequency radio waves, 
you will recall, travel around 
the earth by reflecting between 
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Fig. 1. Horizontal radiation patterns of 
three common antennas, vertical A, 
dipole B, and Yagi beam C (view looking 
down). 

the ionosphere and the surface 
of the earth, (Fig. 2). The farther 
the signal travels, the weaker it 
becomes because of absorp· 
tion and scattering. Conse· 
quently, we wish to point the 
antenna so it will be aimed 
along the shortest possible 
path between the two stations. 
The problem is that the earth 
has a curved surf ace, and the 
shortest distance between the 
two points (for our purposes) is 
not a straight line but curved 
(Fig. 3). This line is called the 
great-circle path, and the angle 
(measured clockwise, from 0 to 
360 degrees) that it forms with 
a line running due north 
through your station is called 
the great-circle bearing. That's 
the bearing on which we want 
to set the antenna. 

The great-circle path 
between two points on the 
earth's surface is often difficult 
to visualize. You can prove this 
to yourself with a globe and a 
piece of string. Hold one end 
of the string on Tokyo, Japan, 
and the other end on San 
Francisco, California. Pull the 
string taut (while making sure 
you're still holding it on San 
Francisco and Tokyo), and it 
will automatically line up on 
the shortest path between the 
two cities. Surprisingly, the 
path passes almost directly 
over the Aleutian Islands in 
Alaska. For that matter, the 
great-circle path between 
Tokyo and any part of the 
continental United States 
(except the extreme South· 

western corner) passes through 
Alaska. In other words, to talk 
to Japan, a ham in the U.S. 
should point his antenna 
toward Alaska! 

The ionosphere is highly 
variable. At any given time, 
some parts of it may be in 
better condition for radio 
propagation than other parts, 
so at that particular time radio 
signals will travel better in 
some directions than others. If 
the ionosphere above the 
desired great-circle path 
happens to be in a bad 
condition, the signals will have 
to travel over some longer, 
more round-about route to 
reach their destination. 
Extensive studies2 have been 
made on non-great-circle radio 
propagation; but as far as the 
ham radio operator is 
concerned, these variations are 
usually quite small. Extreme 
pointing precision is not 
justified, and finding the 
bearing to the nearest degree 
is more than adequate. 

Long and short paths 
If we extend the great-circle 

path beyond the distant station, 
the rest of the way around the 
world, it will return to the point 
of origin and complete the 
great circle (Fig. 4). So there 
are actually two great-circle 
paths between the two stations 
- a short and a long one. 

IONOSPHERE -i 

Fig. 2. Radio signals are reflected be
tween the ionosphere, which is approxi· 
mately 40-400 km (25-250 miles) from the 
earth's surface. The farther the signal 
travels, the weaker it becomes because 
of absorption and scattering. 

N EARTH 

Fig. 3. The shortest path between two 
points, A and B, on the earth's surface is 
a curved line, called the great-circle path. 
The angle that this path forms with a 
line running due north through your 
station location, A, is called the great
circie bearing, which is the bearing to 
which you want to set your antenna to 
point at the distant station. 

These are referred to, respec· 
tively, as the short path and 
long path; when we speak of 
the great-circle bearing, it's 
understood to mean the 
bearing that places the signal 
along the short path. 

There are rare occasions 
when the band is simply not 
open (in other words, the 
ionosphere is not in good 
condition for propagation) in 
the direction of the short path 
but is open over the long path. 
In this case the bearing to be 
used is called the reciprocal or 
long-path bearing. It is simply 
the reciprocal (180° opposite) 
of the short-path bearing. 

Let's now clarify something 
often misunderstood, even by 
experienced hams: what about 
the bearing that the other 
station should use to point his 
antenna toward you? Isn't it 
simply the reciprocal of the 
outward bearing from your 
station? The answer is an 
emphatic " No!" The bearing to 
which he must set his antenna 
is called the return bearing. 
Because the earth is spherical, 
the return bearing has no direct 
numerical relationship to the 
outward bearing. Depending on 
the relative locations of the two 
stations, the difference can be 
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Fig. 4. If the great-circle path is extended 
beyond the distant station, 8, it will com· 
plete the great circle and will return to 
the point of origin, A. Thus there are two 
great-c ircle paths between the two sta
tions: a short path and a long path. 

anywhere from O to 180 
degrees. 

An example of a difference 
of less than 180 degrees is 
easy to see. Suppose, for 
example, the great-circle path 
between two stations (on 
opposite sides of the world) 
happens to pass directly over 
the North Pole. Then both 
stations would point their 
antennas due north (a bearing 
of 0°) to line up with the great
circle path. Not only is the 
difference less than 180 °, but 
there is no difference at all; 
both stations use the same 
bearing! 

So be sure to remember the 
distinction: The outward 
bearing, usually called the 
great-circle bearing, is used to 
point your antenna toward the 
distant station over the most 
direct route (the short path). 
The reciprocal, or long-path , 
bearing is used to point your 
antenna toward the distant 
station over the long path and 
is 180° opposite the short-path 
bearing. The return bearing is 
used by the distant station to 
point his antenna toward you, 
over the short path, and it has 
no simple numerical relation
ship to your own antenna 
bearings. Finally, a bearing 
180° opposite the return 
bearing would be the bearing 
the distant station would use 
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to point his antenna toward you 
over the long path. Of course, 
the bearing you call the return 
bearing is that which the 
distant station calls his own 
outward bearing, and vice 
versa. 

Finding directions with maps 

An easy method of finding 
antenna directions involves the 
use of maps. Not just any map 
will do, however. To be useful 
for antenna pointing, the great
circle path between the two 
points should be easy to plot 
- preferably with a straight 
line. Of the many types of map 
projections only a few satisfy 
this requirement. The most 
common are the gnomonic, the 
Lambert conformal conic, and 
the azimuthal equidistant 
projections. 

On gnomonic maps, all 
straight lines are great circles, 
and you can easily draw a line 

between the two points in 
question, then use a protractor 
to measure the angle (that is, 
the great-circle bearing) 
between that line and a line 
running due north through the 
location of your station. The 
measurement must be made at 
the point of your station 
location to get the correct 
bearing. You can also find the 
bearing on which the other 
station should set his antenna 
(the return bearing) by making a 
similar measurement on the 
map at the point of his station 
location. (Don't forget that the 
great-circle bearings are always 
measured clockwise, from O to 
360 degrees, from due north). 
Unfortunately, distances are 
highly distorted on this type of 
map projection, and there's no 
easy way to determine 
accurately the distance 
between the two stations. 
Gnomonic maps are used in 

An azimuthal equidistant map with a rotating transparent overlay for finding great
circ le bearings and distances from the map center to any other location. 
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Fig. 5. Examples of azimuthal equidistant maps centered on various world locations. These maps are used by many amateurs for 
pointing their antennas toward foreign stations. 

marine navigation, and are 
usually available through large 
marine supply outlets. 

On Lambert conformal conic 
projections, a straight line 
closely approximates a great 
circle (the error is so small it 
may be neglected for our 
purposes), and the great-circle 
bearings may be measured in 
the same manner as described 
above. Additionally, distances 
are portrayed accurately and 

can be measured directly from 
the map. This projection is 
quite common and is used 
extensively in atlases. 
Sect ional aeronautical charts 
and world aeronautical charts 
use the Lambert conformal 
conic projection. They may be 
obtained (for about $2.00 each) 
at any airport where light 
aircraft are rented or sold. If 
you have a friend who's a 
private pi lot, he may be able to 

give you some used ones, as 
these maps are updated every 
six months and the old ones 
are discarded. One disadvan· 
tage of these maps is that they 
seldom cover an area more 
than a few hundred miles (or 
kilometers) across, and as such 
are not useful for long-range 
DX work. 

We've seen two types of 
maps that can be used to 
measure both the outward and 
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The direct ion-find ing globe before and after modification. 

return antenna bearings (from 
which the reciprocal , or long
path, bearings can also be 
calculated if desired); and in 
the case of the Lambert maps, 
we can also measure the 
distance between the stations. 
This is faster than making the 
calculations by hand but 
requires plotting the line and 
measuring the angle with a 
protractor. The third type of 
map we' ll look at speeds up the 
process by eliminating some of 
the work we have to do. 

The azimuthal 
equidistant map 

This map is made especially 
for use in finding radio 
bearings, and the map you 
should have has its center 
based on your station location. 
Fig. 5 shows some typical 
azimuthal equidistant maps, 
each of which is centered on a 
different location. A scale of 
great-circle bearings is printed 
around the map perimeter. To 
use the map simply draw a line 
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from the center (that is, from 
your station location), through 
the location of the distant 
station, out to the edge of the 
map. The correct great-circle 
bearing may be read directly 
from the scale at that point. 
Assuming a distance scale is 
provided with the map, the 
distance between the two 
stations can also be measured. 

The map can be made even 
more elaborate with a minimum 
of effort. A piece of clear 
acetate can be cut to the 
appropriate size, with a 
distance scale made of chart 
tape placed on it. A pin is 
inserted through the origin (the 
zero point) of the scale then 
through the map center. The 
scale on the clear overlay can 
then be quickly rotated to line 
up with the DX station and the 
bearing can be read at the edge 
of the map. The distance is 
read directly from the rotating 
distance scale. If desired, the 
overlay can include a small 
mark in the opposite direction 

of the main scale to indicate 
the long-path bearing. Of all the 
available maps, the azimuthal 
equidistant map with a rotating 
overlay provides the simplest 
and fastest means of finding 
the outward bearing and 
distance to the DX station. It's 
probably also the cheapest 
map method. 

Using a globe for 
finding directions 

A great-circle-bearing and 
distance indicator can be made 
from an inexpensive world 
globe with only minor modi
fications. For best results the 
globe should be metal or rigid 
plastic and 20 to 30 cm (8 to 12 
inches) in diameter. Reference 
3 provides instructions for 
making such a globe. 

To duplicate the globe 
shown in the photos, proceed 
as follows: first remove the 
globe from its semicircular 
holder, then remove the holder 
from the base. Mount a 
threaded rod through the hole 



in the base and attach a nut on 
each side of the hole to secure 
the rod. Mount the globe on the 
rod, using the existing holes at 
the north and south poles. 
Adjust the rod so that it 
emerges from the north pole 
just enough to accommodate a 
thin nut, which should be no 
more than 3 mm (1/8 inch) 
thick. 

Now remove the globe from 
the rod. Drill a hole into the 
globe at the location of your 
station, then drill another hole 
at the antipodal point on the 
globe. The antipodal point is 
exactly opposite your station 
location on the globe. Drill 
these holes carefully to avoid 
marring the globe finish and to 
make sure they're properly 
placed. 

The antipodal point is easy 
to find in terms of latitude and 
longitude. The antipodal 
latitude is the same as your 
own latitude but in the 

opposite hemisphere. For 
example, if your latitude is 38 
degrees north the antipodal 
lat itude point would be 38 
degrees south. To find the 
antipodal longitude, subtract 
your longitude from 180 
degrees, which will be the 
antipodal-point longitude, but 
in the opposite hemisphere. 
For example, if your longitude 
is 106 degrees west, your anti · 
podal longitude would be 180· 
106 degrees, or 74 degrees east. 

Next draw a compass rose 
(bearing indicator) on a sheet of 
paper about 4 cm (1 1/2 inch) in 
diameter. Cement the compass 
rose over the location of your 
station on the globe. Align the 
zero mark so that it points to 
true north on the globe; the 
180-degree mark should point 
to true south. Make sure the 
compass rose is centered 
exactly over the hole you 
drilled for your station location. 
Smooth the paper compass 

Fig. 6. Abbreviated example from a computer·generated great·circle bearing chart. 
Each chart is made for the user's exact location (available from the author at nominal 
cost - see footnote). Th is method of DX antenna pointing is the fastest, least expen· 
sive, and easiest to use of all those discussed. 

NEW HAMPSHIRE, GREENVILLE 
42:46N 71:49W 

BNG MI KM RBNG 
FW8 WAL LI S AND FUTUNA ISLANDS 270 7631 12281 49 
FY? FRENCH GUIANA, CAYENNE 150 2872 4622 338 
G ENGLAND , LONDON 53 3282 5282 289 
G ENGLAND, MANCHESTER 51 3157 5080 286 
GD ISLE OF MAN, DOUGLAS 51 3058 4921 284 
GI NORTHERN ISLAND, BELFAST 50 2994 4819 283 
GM SCOTLAND, GLASGOW 48 3039 4891 282 
GU CHANNEL ISLANDS, GUERNSEY 57 3231 5199 290 
GW WALES, SWANSEA 54 3125 5028 287 
HA,HG HUNGARY, BUDAPEST 51 4176 6721 302 
HB SWITZERLAND, ZURICH 55 3752 6039 297 
HBO,HE LIECHTENSTEIN, VADUZ 55 3801 6117 298 
HC ECUADOR , QU ITO 190 2997 4823 7 
HC8 GALAPAGOS ISLANDS 206 3205 5158 19 
HH HAITI, PORT-AU-PRINCE 181 1674 2694 1 
HI DOMIN ICAN REP, STO . DOMINGO 176 1682 2707 357 
HK3 COLOMB IA, BOGOTA 184 2635 4240 3 
HKO MALPELO ISLAND 195 2745 4417 11 
HKO SAN ANDRES ISLANDS 199 2167 3487 14 
HM,HL KOREA, SEOU L 345 6760 10879 14 
HP PANAMA, PANAMA 194 2396 3857 10 
HR HONDURAS, TEGUC IGALPA 209 2181 3510 22 
HR6 SWAN ISLANDS 206 1889 3041 20 
HS THAILAND , BANGKOK 9 8497 13675 353 
HV VATICAN CITY 59 4107 6609 302 

SPRI NG SUMM€R 

. 
\ 
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Fig. 7. The constellat ion known as the 
Big Dipper, in the Northern sky, is used 
to locate the North Star (Polaris). The 
constellation changes position with sea
son and time, but Polar is does not move. 
The sketches show the approximate lo· 
cation of the Big Dipper constellation at 
9 PM local time during the seasons. 
Note how the two outermost stars of the 
constellation always point to Polaris. 

rose so that it's flat. When the 
cement is dry, punch a hole in 
the center of the compass rose, 
so that the hole dri lled 
previously will be open. 

To remount the globe, run 
the threaded rod through the 
north and south poles and turn 
the top nut down so it almost, 
but not quite, touches the top 
of the globe. You may have to 
put a drop of cement on the 
top of the nut to hold it in 
place. The globe should turn 
freely. Now snap the orig inal 
semicircular holder into place, 
picking up the two holes just 
drilled, and you're finished. 

To find the great-circle 
bearing from your station to 
any other point in the world, 
turn the semici rcular bracket 
until it's directly over the 
distant location. Read the 
correct antenna bearing from 
the compass rose at the point 
directly beneath the 
semicircular bracket. 

Computer-generated great· 
circle bearing charts 

We've now come to the 
ultimate method for DX-antenna 
pointing in terms of speed, 
accuracy, and ease of use. It's 
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Table 1. Comparison of the various DX·antenna pointing methods showing advantages and disadvantages 
of each. 

gives gives shows 
outward gives return Intervening 

Method bearings distances bearings territory accuracy cost speed 
Mathematical yes 
solution 
by hand 
Mathematical yes 
solution with 
calculator 
Gnomonic yes 
map 
Lambert yes 
conformal 
conic map 
Azimuthal yes 
equidistant 
map 
Direction- yes 
finding 
globe 
Computer yes 
printout 

also the least expensive 
method! This pointing method 
has been used by hams 
throughout the world for a 
number of years and has been 
reported in amateur maga
zines.4,5,6 The system uses the 
direct mathematical solution, 
but the work is done by digital 
computers. The result is a 
printed chart listing hundreds 
of distant locations with great
circle bearing, distance, and 
return bearing for each loca
tion. Each chart is generated by 
the computer for the user's 
exact station location. 

A segment from a typical 
computer printout is shown in 
Fig. 6. The DX locations are 
listed alphabetically by 
international radio prefix and 
location followed by four 
columns of information. The 
first column, BNG, is the great
circle bearing in degrees for 
your antenna. The next two 
columns show the distance in 
miles, Ml, and kilometers, KM. 
The fourth column, RBNG, is 
the return bearing, which you 
can give to the other station for 
pointing his antenna. The long· 
path (reciprocal) bearings, of 
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yes yes no 

yes yes no 

no yes yes 

yes yes yes 

yes no yes 

yes no yes 

yes yes no 

course, are 180 degrees from 
the listed bearings. This type of 
printout can be placed in a 
looseleaf binder or in plastic 
document protectors, which are 
secured with a plastic 19·ring 
binding strip, to keep it handy. 
The chart takes up no more 
space than a single sheet of 
paper, and when a DX station is 
heard you can quickly look up 
the prefix and swing your 
antenna to the proper bearing. 
Once contact is established, 
you can let the other station 
know where to point his 
antenna and you'll have the 
maximum possible signal in 
both directions. 

If you're interested in 
obtaining a computer-generated 
great-circle-bearing chart of the 
type shown in the table for 
your station, these charts are 
available from the author.* The 
chart wi II be made for your 
station location by an I BM 360 
computer and lists 660 distant 
locations (half U.S. and half 

· sill Johnston, N5KR, 1808 Pomona 
Drive, Las Cruces, New Mexico 88001 . 
Send $1 .00 for surface mai l or $2.00 for 
air mall. 

very very extremely 
good low slow 

very high very 
good slow 

good low slow 

good low slow 

good low fast 

fair moderate fast 

very very fast 
good low 

DX), along with bearings, 
distances, and return bearings. 
Be sure to include your mai ling 
address and the location for 
which the chart is to be made. 
If you live in a rural area or in a 
town of less than 10,000 
population, carefully describe 
your locat ion with respect to 
other nearby towns so your 
latitude and longitude can be 
determined. 

Finding true north 

We've looked at some ways 
to find antenna bearings, but 
we must have a way to make 
sure the antenna is pointing in 
the wanted direction. Most 
antenna rotators have some 
sort of indicator mechanism. 
It 's standard practice to turn 
the rotator until the indicator 
shows due north (0 degrees) 
then loosen the clamps on the 
antenna mast and turn the 
antenna so it's also aligned 
due north. The mast clamps are 
then retightened and the 
antenna is in proper calibration. 

This is an easy procedure; 
however, what is not always so 
easy is finding true north. Note 
that I said true north, not mag-



netic north. All methods of 
finding antenna bearings are 
based on true north, so the 
antenna and its direction 
indicator must also be 
referenced to true north. Let's 
take a look at some ways to 
find it. 

Those of us who live in the 
mid-northern latitudes have a 
ready and accurate reference 
- the North Star, also called 
Polaris, or the Pole Star. 
Polaris, for all practical 
purposes, is due north. It's a 
simple matter to sight down 
the boom of a beam antenna to 
align it with the star. Unfor· 
tunately, those who live in the 
Southern hemisphere can't see 
Polaris (and there is no 
equivalent south polar star). 
Those who live in the high 
northern latitudes (Alaska, for 
example) will find that Polaris 
is so high overhead that it's 
difficult to sight on. Never· 
theless, most everyone in the 
U.S., Europe, and central Asia 
(where most hams in the world 
live) will find this a handy 
method. 

Identifying Polaris is easy. 
Fig. 7 shows how the outer· 
most two stars of the Big 
Dipper constellation point to 
Polaris. As shown, the Big 
Dipper changes position with 
the season and the time of 
night, but Polaris always stays 
in the same spot. Don't expect 
Polaris to look like a lighthouse 
beacon; it's not a particularly 
bright star, but depending upon 
the time of night, it will be 
about the same brightness (or 
perhaps not quite as bright) as 
the stars in the dipper. 

For those who live where 
Polaris isn't visible, there are 
several other possible 
solutions. An accurate street 
map of your town or a good 
topographic map can be used 
to sight on some prominent 
landmark, if you can accurately 
pinpoint your own location on 
the map. That bearing can be 
measured with a protractor, 
then the rotator indicator can 
be set on the same bearing 
while the mast is clamped into 

position with the antenna 
pointed at the selected 
landmark. 

Summary 
We've seen how the direc

tional characteristics of 
antennas can be used to 
enhance both the received and 
transmitted signals by align
ment with the shortest path 
(that is, the great-circle path) 
between stations in contact 
with each other. The angle that 
the great-circle path forms with 
a line running due north 
through your station is called 
the great circle bearing, which 
is the bearing to which the 
antenna should be set for 
maximum signal strength. To 
use the long path, your antenna 
should be set on the reciprocal 
(or long-path) bearing, which is 
simply 180 degrees opposite 
the outward bearing. 

On the other hand, the 
bearing to which the distant 
station should set his antenna 
to point at you is called the 
return bearing, which has no 
simple numerical relationship 
to your antenna bearings. A 
bearing 180 degrees opposite 
the return bearing is that which 
the distant station would use 
for long-path operation. The 
bearing that you call the return 
bearing Is that which the other 
station calls his own outward 
bearing, and vice versa. 

We've also looked at a 
number of ways to determine 
the great-circle bearing to a 
given DX location; each method 
has its advantages and 
disadvantages. Table 1 sum· 
marizes the features of the 
various methods. 

Finally, we've looked at some 
methods to find true north and 
to calibrate the antenna 
direction indicator so that all 
bearings will be correctly 
referenced to true north. 
Polaris is an excellent 
reference for many, while 
others may find the magnetic 
compass or another alternative 
method more suitable. 

Effective DX antenna 
pointing is not only simple but 

also improves both received 
and transmitted signals while 
reducing interference. So 
whenever you hear distant 
signals rolling in, swing your 
antenna to the correct great 
circle bearing - and happy 
DXing! 
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" He's not going to charm me 
by calling CQ!" 
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A bit more theory, some parts-placement 
hints, and a little wiring 

In the first part of my 
description of how to build a 
transmitter I went through the 
procedure for selecting some 
of the critical components of 
the circuit. Tuned circuits, 
inductance values, capacitors, 
bias voltages, power input and 
output, and tube-rating informa· 
tion were touched upon so that 
you know why a particular part 
is used. Don't be afraid to go 
back and review that material 
- a second reading can be as 
informative as the first. While 
you are at it, keep that issue of 
the magazine at hand, because 
I'm going to refer to the 
schematic diagram (Fig. 1) a 
few times in this segment of 
the construction article. 

Keying 

The next item on my list is 
the transmitter keying circuit. If 

you merely stick a key in the 
cathode circuit, the tubes turn 
on and off almost instanta
neously. If you view the 
transmitter output on an 
oscilloscope, you will see that 
it is a square wave. As you gain 
experience you will f ind that a 
square wave is one with very 
high harmonic content. At the 
instant the rig is keyed on or 
off it will develop bursts of 
power that can pull a TV set 

Part 1 Avallable 
July's Ham Radio Horizons, which 
contains Pert 1: A Beginner's SO. 
Watt Rig, is available for $1.25 plus 
45 cents postage and handling. 
Order from Ham Radio Horizons, 
Greenville, New Hampshire 03048. 



out of sync every time you 
press the key. 

By adding a little fi lter circuit 
(R9, C19), the problem is 
eliminated. C19 is a large-value 
capacitor, so it takes a 
relatively long time to charge 
and discharge; this rounds off 
the corners of the square wave. 
R9 can be from 15 to 27 ohms; 
C1 t' can be from 4 to 10 µF, and 
should have a voltage rating 
equal to the plate-supply 
voltage. C20 is a small ceramic 
disk capacitor (470 to 1000 pF) 
right at the key jack. Its pur
pose is to prevent any rt energy 
from sneaking out on the key 
leads. The leads should be 
shielded, with shield connected 
to the ground side of the plug. 

Metering circuits 

Most rigs have only a plate
current milliammeter; this is a 
mistake. If you include a means 
of measuring screen- and 
control-grid current, you now 
have " trouble shooting" 
meters, and, at the same time, 
you can continuously monitor 
the rig well enough to ensure 
maximum output. You will find 

a screen·current meter is far 
more useful than a plate
current meter in indicating 
amplifier conditions. You need 
to measure plate current to 
know your " watts input," but 
the screen-current meter warns 
of overload on the screen grid, 
is a far more sensitive indicator 
of correct loading, and 
indirectly will indicate 
variations in control-grid 
current. 

The screen grid is easily 
damaged by overcurrent, so 
you must know what the 
allowable maximum screen 
current is. The RCA tube 
manual doesn't give a 
maximum screen current, but 
does list maximum screen 
dissipation in watts. 
Specifications for the 6006 
shows a value of 3.6 watts for 
screen grid dissipation. We 
have 165 volts on the screen, 
so the maximum current is: 

w 3.6 
I = E = 165 

= 0.021 A (a bout 20 mA) 

In simple rigs you also see 
the screen-grid voltage 

This rear view of the transmitter shows the connector for the cable from the power 
supply, lower right, and the switch for osci llator keying nearby. The BNC connector 
labeled " rf test" should be replaced with a phone connector like t hose used for at, 
receiver, and antenna. The volume control regulates the loudness of the tone from 
the built-in cw monitor circuit, which enables you to hear your code as you transmit. 

obtained through a dropping 
resistor connected to the plate
voltage supply. This is bad, 
because as screen current 
goes up, the screen voltage 
goes down. When this 
happens, it becomes hard to 
guess what the screen 
dissipation is. Also, it is very 
difficult to optimize tuning for 
maximum output. So, I use a 
regulated screen-voltage 
supply. This requires only two 
voltage-regulator tubes, 
available new or surplus, plus 
one resistor. Then your screen 
meter will give a very positive 
warning of overload, and tuning 
becomes smoother. 

Grid-current metering is 
necessary to indicate how well 
the osci llator stage is working, 
and to be sure that you are not 
under- or over-driving the 
amplifier tube. As you see, I 
have suggested three circuits 
that should be metered, but it 
can be done by two meters and 
a selector switch. 

I've chosen inexpensive 
surplus meters of the type 
used as " tuning" indicators in 
home-entertainment equipment. 
These are generally very 
sensit ive microammeters, so 
the circuit can be adapted to 
use them. In Fig. 1 (Part 1 of 
this series), notice that the 
plate-current meter, M2, has a 
full-scale range of 250 mA. 
Resistor R19 is called a 
" shunt" resistor - it shunts 
most of the current around the 
meter. A small voltage drop will 
occur across it when plate 
current flows, and the meter 
can be made to indicate this 
voltage. If the value is 10 ohms, 
the voltage will be: 

E= JR or 0.25 A x 10 ohms 

= 2.5 volts 

Therefore, the meter must 
function as a voltmeter with a 
full -scale range of 2.5 volts. The 
meters I used have a full-scale 
value of 300 microamperes, so 
a multiplier resistor (it 
multiplies the voltage reading) 
must be added to the circuit. 
This is R20; its value can be 
found by: 
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1.5v 

Fig. 10. This is the bas ic setup for cali
brating the meters used in the transmit
ter. Start with the potentiometer set at 
maximum resistance to avoid damage to 
the meter. The calibration can be per
formed with the meter in the circuit, but 
with all power removed from the trans
mitter. 

E 2.5 V . 
R =] = O. 0003A = 8333 ohms 

This resistance includes the 
internal resistance of the 
meter, so you could get by with 
slightly less than 8333 ohms. 
An adjustable resistor will do 
the trick - I used multi-turn 
" trimpots" from surplus 
computer boards. This provides 
a very simple way to set the 
exact value. You can use the 
ordinary single-turn PC-board 
type trimmer potentiometers if 
you have them. A 5000-ohm 
potentiometer in series with a 
6800-ohm fixed resistor is a 
good arrangement that provides 
a smooth vernier adjustment. 

When you calibrate this 
meter, always start with 
maximum resistance in the 
circuit for R20, otherwise the 
meter may be destroyed. The 
method used to calibrate the 
meter is shown in Fig. 10. 
Notice that the shunt resistor 
is not included. The voltage of 
a new common carbon-zinc cell 
(flashlight battery) is 1.55. 
Alkaline or mercury cells are 
different. If you connect the 
meter as in Fig. 10, and if you 
use the meter illustrated in the 
article, reduce the value of the 
resistor (R20) until the meter 
reads just a little bit above the 
third graduation (Fig. 11). This 
reading represents 155 
milliamperes. R19 should, 
ideally, be a precision res istor 
- perhaps 1 per cent 
tolerance. You can use a new 5 
per cent resistor and be 
reasonably accurate. You want 
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R19 to run cool so the 
calibration will remain 
accurate. To do that, figure the 
wattage as: 

W=EI, OT, 2.5 v x 0.25 A 

= 0.625 w 
Use a 2-watt resistor. When 

switch S4 is in the "screen
current" position, the circuit is 
the same as for M2, and the 
shunt resistor is R18. To get a 
full-scale range of 25 mA, make 
R18 ten times as large as you 
made R19, or 100 ohms. This 
can be a new 5 per cent, 1-watt 
resistor. The multiplier resistor 
will be the same value as used 
before, since you are again 
making the meter read 2.5 V. 

When you switch S4 to the 
" control-grid" position, the ful l
scale range is 2.5 mA. The 
shunt resistor is R7 in the 
ampJifier control-grid circuit. 
This time you cannot use the 
same calibrating technique! In 
the screen- and plate-current 
circuits, the meter itself 
consumed an insignificant part 
of the total current. In the 
control-grid circuit, the meter 
wi II pass about 30 per cent of 
the total current, so another 
milliammeter must be used in 
series to calibrate the circuit. 
Fig. 12 shows the calibrating 
setup. Be sure the " set pot" 
and R16 are both at maximum 
before connecting the battery. 
Adjust the set pot so the test 
mill iammeter reads 1 mA. This 
may slightly upset the reading 
of the test milliammeter; the 
set pot is again adjusted so the 
test mill iammeter reads 1 mA, 
and R16 again reset so M1 
reads 1 mA. These adjustments 
interact, so it may be necessary 
to make two or three adjust-

Fig. 11. If the meters are of the same 
type used by the author (purchased from 
Wei nshenker, see parts list in Part 1), 
the initial calibration should place the 
pointer just above the third graduation. 
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Fig. 12. Calibration o f M1 in the " grid· 
current" part of t he ci rcu it req uires 
placing another meter in series with it. 
You are, in effect, replacing the grid of 
the tube with the 1.5-volt cell, then ad· 
just ing R16 so that it agrees with the test 
meter. See text for detailed procedure. 

ments to get both meters to 
read 1 mA at the same time. 

Controls 

Next, look at the station
control switch, S5 in Fig. 1. 
Only three positions are 
needed: transmit, receive, and 
spot. The spot position al lows 
your receiver to operate and 
the crystal oscillator to run, so 
you can tune the receiver to the 
frequency of the crystal. Switch 
sections S5A, S5B, and S5C are 
on one wafer of a rotary switch; 
they all are handling de 
voltages. Sections S50 and S5E 
are switching rf voltages; they 
are on a separate switch wafer 
to minimize coupling of the rf 
into the de lines. You want your 
receiver to be inoperative wh ile 
you are transmitting, so S5A 
breaks the receiver circuit. On 
both receive and spot posi
tions, this switch turns the 
receiver on. On the receive and 
spot positions the amplifier 
screen is grounded. Before you 
go to the transmit position, you 
must be sure that your crystal 
oscillator is providing adequate 
drive. With the switch in the 
spot position, the oscillator and 
amplifier are keyed but the 
amp I if ier cannot operate 
because it has no screen 
voltage. Amplifier grid current 
can be adjusted if S4 is set to 
read control-grid current. 

Some "soggy" crystals may 
occasionally stop working, and 



then your plate-current meter 
would instantly hit the upper 
stop. Under these condit ions, 
plate current will reach 300 to 
350 mA, and the poor tube is 
dissipating 100 to 150 watts! It 
won't last for too many sec
onds at that power level, so it 
is essential to go back to the 
spot position and key the rig 
while watching the control-grid 
current. In my transmitter, one 
crystal refuses to run at 1 mA, 
although it works fine at 1.3 
mA on the grid-current meter. 
Plate voltage is applied all the 
time to prevent the amplifier 
tube from damage in case a 
switch section fails and you 
end up with screen voltage on 
and plate voltage off. This 
means you must be carefu I! 
The only way to remove plate 

voltage is to turn the power 
supply off. This voltage can be 
lethal! Even if it doesn't kill 
you, the supply packs an awful 
wallop , and can slam you 
against a wall like a 
professional boxer. 

Switch sect ion S5D connects 
the antenna to the transmitter 
on the transmit posit ion, to the 
receiver on the receive 
position, and leaves the 
antenna off on the spot 
position. Section S5E grounds 
the receiver antenna in the 
transmit position. If you leave 
the receiver antenna lead 
"open" when you are trans
mitting, enough rf voltage 
could be coupled to the 
receiver to possibly cause 
damage. Notice that the 
shields of each piece of coax 
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Fig. 14. It is important to consider the rf signal path when you start placing parts on the 
transmitter chassis. The arrows show the route from the crystal to the output jack. You 
should have all of the major parts before starting to plan the layout, and the Initial one 
should be done on paper or cardboard. Only after everything seems to fit should you 
obtain a chassis and start to drill holes. 
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Fig. 13. A CW monitor can be made from 
a scrap of phenolic or perforated board. 
The components are mounted as shown, 
and the board is then fastened to the 
main transmitter chassis by means of 
the two spade bolts at the bottom of the 
board. Voltage to operate the oscillator 
is supplied by a small amount of recti· 
fied and filtered rf output energy, thus it 
will follow the keying of the transmitter. 
See Fig. 1 in Part 1 for component 
values. 

connect to the same point; this 
helps to prevent stray coupling. 
Poor grounding here can cause 
signals to be coupled into the 
receiver even though the input 
is shorted. 

TVI prevention 

Next is TVI filtering. EarHer, 
we discussed the use of 
bypass capacitors to prevent 
the rf voltages from going the 
" long-way around," back 
through the power supply. 
Bypassing is never 100 per cent 
effective. This rig is well 
bypassed, but if you leave out 
this filtering, you will find the 
power supply leads act as an 
antenna, and will radiate 
signals quite well. At the low 
power levels present in this 
transmitter, this simple filtering 
technique is quite effective, 
although it would be unsatis
factory at high power levels. 
The main concern here is 
radiation of harmonics in the 
TV range, so the coils and 
capacitors must be effective at 
high frequencies. The coils are 
simple, home-made, and self-

August 1978 II:aJ 37 



Fig. 15. Wire the power socket first . 
Mount all of the TVl-preventing capaci
tors as shown, keeping the leads short. 
The reason for doing this step first is 
that other parts wi ll be mounted in front 
of this socket, making it diff icult to get 
at later on. 

supporting. The capacitors can 
be 470 to 1000 pF disk ceramic 
units with short leads. You can 
use capacitors on both ends of 
each coil, as with C28 and C30, 
if you wish. This will provide 
even better suppression of 
harmonic radiation. The layout 
as shown represents the 
minimum desirable bypassing. 

You might think that the 
leads going to S5A do not 
connect to any part of the 
transmitter, and therefore 
shouldn't require filtering. 
However, those leads will act 
as an antenna and pick up rf 
signals inside the transmitter! 
The lead from S5E to the 
receiver antenna is not filtered! 
This lead is coax cable all the 
way, so it is shielded, and thus 
should not require filtering. In 
the same category, the lead 
from the key jack to the key is 
also unfiltered, except for C20 
and R9. For this reason, use 
shielded cable to connect to 
the key, and make sure the 
shield goes to the ground side 
of the key jack. 

Monitor 

I've included a keying 
monitor in the transmitter. 
Many beginners' stations have 
no provision for monitoring the 
keying or output. Referring to 
Fig. 1, you find R11 and R10 
form a voltage divider to drop 
the relatively high rf voltage to 
a low value. This is rectified by 
diode CR1, and filtered by C18, 
to make a " de power supply" 
that will turn on and off with 
the keyed output of the rig . 
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This power feeds the transistor
ized oscillator circuit. The 
suggested circuit values should 
be fol lowed; the parts place
ment is shown in Fig. 13. 
Resistors can all be 1/2 watt; 
capacitors can be any type. R21 
is the volume control. If you 
wish, you can mount two 
output jacks instead of the 
single one marked " keying 
monitor signal." One jack could 
run over to the phone jack on 
the receiver, and the earphones 
can be plugged into the other 
jack. Another very handy use 
for this circuit can be to add 
still another jack, and connect 
the center pin of the jack to the 
junction of CR1 and C18. You 
can plug a 0-6 or 0-10 Vdc 
meter into that jack and read 
the monitor power supply volt
age. That voltage is a good 
indication of the transmitter 
output power. 

In tuning and adjusting the 
transmitter, it is best to use a 
good dummy load such as 

described in October, 1977, 
Ham Radio Horizons. Such a 
dummy load can be an 
excellent standard. Using it, 
and a voltmeter connected as 
described, you can be very sure 
which combination of grid 
current, screen current, and 
plate current will produce 
maximum output. If you use a 
light bulb as a dummy load, 
you are kidding yourself in 
thinking you are actually 
setting up the correct 
conditions for maximum 
output, because the bulb's 
resistance changes radically as 
power is increased. 

Chassis layout 

Sooner or later you'l I come 
to the moment where you must 
start fastening parts to the 
chassis. The process involves 
more than just making things 
look neat - sometimes sym
metry has to be ignored in 
order to make the rig perform 
properly. Most layouts are a 

This bottom view of the WSYFB transmitter shows the neat wiring and good separation 
of critical components. The mica trimmer capacitor near the center is part of the neu
tralizing circuit. The small section of perf-board along t he left edge of the chassis con· 
talns the two·translstor cw monitor oscillator. 



compromise between parts 
availability, good appearance, 
and clean performance. In 
Fig. 14, I have shown the rf 
path from the crystal , through 
the other parts of the circuit, to 
the coaxial output jack. Note 
that the path flows generally in 
one direction and does not 
loop back upon itself. This is 
the secret to a parts layout that 
will not cause instability in any 
equipment - transmitters, 
receivers, or even audio 
amplifiers. Remember that as 
the signal is passed from one 
stage to another, it is 
increasing in amplitude, and by 
the time it reaches the output 
connector, it has grown from 
milliwatts to several watts. If 
any portion of this high· 
powered signal reaches the 
sensitive first stage, it will 
oscillate at a frequency of its 
own choosing! 

Your first move is to obtain 
all necessary parts so you can 
"play checkers" with them to 
get a good physical layout. 
Fig. 14 shows some basic prin· 
ciples: the amplifier output 
components, operating at high 
power levels, are located on 
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top of the chassis to shield 
them from the low-power-level 
components mounted inside 
the chassis. Equally important 
is the route of the rt energy 
from crystal to antenna; the 
arrows in Fig. 14 show 
this path. 

Only after you get a good 
layout should you consider a 
chassis or enclosure. The rig I 
built uses a 17 x 22 x 5-cm (7 x 
9 x 2-in.) chassis. This is the 
smallest size you should use 
for your first rig. As you plan 
the layout, refer to Fig. 1 of the 
theory art icle (Part 1). The 
heavy lines indicate leads 
which can be long, can be 
cabled together, or run 
strapped down to the chassis. 
The thin lines in the section 
marked " basic transmitter" 
should be short and direct, and 
mounted well clear of the 
chassis or large metal areas. 
Your layout should be largely 
planned around these thin 
lines. It helps to make a rough 
drawing to plan these wire 
runs. For example, it would be 
wise to orient the oscillator 
tube socket so the plate pin 
faces the control-grid pin of the 

8 

NON S H O R TIN G 

• 
Fig. 18. This drawing illustrates the difference between short
ing and non-shorting wafer switches. Be sure that the one you 
buy for the station control circuit (SS) is of the non-shorting 

8 type. -

Fig. 17. Sometimes yo u can buy 
switches in kits, and assemble your own. 
This will help you Identify the parts of a 
typical wafer swit ch. The washers are 
usually of a fiber or phenolic material, 
and are used to cushion the ceramic 
spacers agai nst mechanical strain. 

amplifier-tube socket. Then 
space them so the coupling
capacitor leads, CS, wi II reach 
between the two points. 

As you do the layout, plan 
things so mounting screws 
aren 't in inaccessible places. 
At all t imes, keep these 
questions constantly in mind: 
"Can I later easily replace this 
part? Can I get test probes.on 
this connection?" Having 
decided on the appropriate 
chassis size, the next 
consideration is shielding for 
TVI. There is a lot of harmonic 
energy present in the various 
circuits. You want to bottle up 
the entire transmitter to keep 
the rt inside, and allow it out 
only through the harmomic
reducing amplifier-output 
network. Almost no commercial 
enclosure will meet this 
requi rement, so if you wish to 
use one, use it only for looks, 
but s lide a completely shielded 
transmitter into the enclosure. 
The shielding and enclosure 
must also provide adequate 
ventilation, because the tubes 
generate a great deal of heat. 
One simple solution is to build 
a box to cover the tubes and 
above-deck components. 

The enclosure can be built 
from aluminum angle and 
perforated sheet aluminum 
commonly available from 
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Fig. 18. A wiring guide for the wafers in $5, as seen from the rear of the switch. Note 
that $50 is wired with miniature coaxial cable; other sections are wired with ordinary 
stranded hookup wire. 

hardware and discount stores. 
If you have a choice, use 
perforated aluminum with the 
smallest diameter holes. A 
common rule of thumb in this 
work is to use holes no larger 
than 3 mm (1/8-inch) diameter 
for most effective shielding. A 
second technique is to bolt 
strips of aluminum angle stock 
to the sides and top of a front 
and rear panel , then bend a "U" 
shaped perforated-aluminum 
piece to completely cover the 
entire chassis area. Thus, the 
entire shielded assembly can 
be slid into an enclosure with 
assurance that the harmonics 
are well enclosed. 

The chassis should be fitted 
with a bottom plate. Normal 
practice is to fasten the bottom 
plate and any shielding with 
screws 5 to 6 cm (2 or 2-1/2 
inches) apart. For instance, if 
the bottom plate is secured 
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with just one screw in each 
corner, the metal surfaces 
would form a slot between the 
screws that can easily radiate 
vhf signals. To get proper 
alignment of the many screw 
holes, use several C clamps to 
secure the bottom plate to the 
chassis before drilling. In the 
same way, clamp a panel to the 
chassis and drill through both 
to ensure al ignment of shaft 
holes. 

If you use standard-sized 
rotary switches for $1 and S5, 
be very careful to keep the 
switch mounting holes 
carefully centered in the 
chassis, because the switch 
has very little clearance, top 
and bottom, in the chassis. 
When drilling the mounting 
holes for L2 and L3, remember 
that these have to be nice, 
clean, round holes, accurately 
sized. The best solution is to 

use a tapered reamer avai lable 
at most houses supplying parts 
for the TV service trade. Start 
with a smaller hole, then 
carefully ream it to desired 
size. The variable capacitors 
mount to the chassis, and the 
shaft is usually offset from the 
capacitor center line. If you are 
in a hurry, you might lay out 
that offset on the wrong side, 
or locate holes so the shaft 
binds, warps the capacitor 
frame, and shorts the plates. 

Finally, complete all drill ing 
and mechanical work before 
wiring is begun. Chips have a 
nasty way of hiding, only to 
later drop out and cause short 
circuits. I find that most 
beginners, and many old 
timers, are in too much of a 
hurry to do the mechanical 
work - as if it were only a 
necessary evil. If you take 
pains to do each part with care, 
you can have a "commercial" 
looki ng piece of gear that is far 
easier to assemble, wire, and 
service. Don't expect to 
complete it in an evening or 
two. Figure on a solid week of 
spare time at least ! Listen to 
yourself think. If your thoughts 
say, " That celluloid rule my kid 
has ought to be good enough," 
or, " That capacitor shaft is a 
little over 3/4 inch above the 
chassis - 3/4 ought to be 
close enough," you will 
probably bui ld a rig just good 
enough to get a solid signal 
report out of the FCC! 

Now you can begin wiring; 
this work starts by wiring the 
power socket as shown in 
Fig. 15. Mount all those TVl
proofing capacitors while the 
chassis is empty to save later 
grief. Second, pre-wire the 
station control switch, S5. This 
switch must be a "non
shorting" type. Fig. 16 shows 
how to identify this type of 
wafer. Notice in Fig. 16A that 
the moving contact (marked A) 
has a broad blade that will 
short two adjacent terminals 
together during the time the 
switch is moving from posit ion 
to position. Compare this to 
the very narrow contact in 
Fig. 168. This switch will break 
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Fig. 19. You can use this drawing as a guide to placing the major components under the chassis, as well as a wiring guide. The 
wires shown here bundled into cables are the non·crit ical ones that can be placed neatly out of the way or flat against the chas
sis. Double-check each connection against the schematic diagram (Fig. 1 in Part 1). 

contact before moving to the 
next position. This is very 
important in the station control 
switch. You do not want the 
transmitter to remain on when 
the receiver is connected! 

All sections of the station
control switch must be non
shorting; the other switches 
can be either type. If you can't 
find the desired switch in 
surplus, you can purchase new 
Centralab switches. You will 
need a Centralab P270 index 
assembly (the shaft and 
hardware); the inexpensive 
phenolic switch wafers are 
completely adequate. The 
Centralab type LD wafer is a 3· 
pole, 3-position switch; you 
need two of these. For S1 you 
can use the same P270 index, 
and a Centralab type KD or CD 

wafer; these are 2-pole, 5· 
position wafers. The same 
wafer and index assembly is 
used for S2. Fig. 17 shows how 
the switch is assembled. 
Certain precautions are 
essential : if you wish to 
shorten the shaft, B, it can be 
done with a hacksaw, but be 
sure to file the burrs from the 
end of the shaft! Fi le a slight 
chamfer on the end of the shaft 
to enable the wafer to easily 
slide on. Never force a wafer 
onto a shaft! The delicate 
switch parts will be distorted, 
leading to an intermittent or 
short-lived switch. 

The P270 kit has many 
phenolic washers which should 
be used as shock absorbers at 
the ends of each ceramic 
spacer, as shown in Fig. 17. If 

these are not used, the slight 
shock when switching, or 
pressure when tightening the 
assembly screws, can crack the 
ceramic spacers. Also, there is 
almost zero clearance in the 
tolerance between the detent 
ear and the spacers (Point A in 
Fig. 17). When assembling the 
switch, slightly tighten the 
assembly screws, then insert a 
small screwdriver tip at point A, 
and gently pry the spacers 
away from the detent ear 
before tightening the screws 
fully; do this on each screw. 
Next, set the detent stop disks 
(D) to limi t rotation to only the 
desired switch positions. 
Rotate the switch to see If the 
detent ear sticks as it passes 
the spacers. If it does, loosen 
the offending screw, slightly 
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Fig. 20. The components shown are the crit ical ones, which should be mounted away from the chassis and each other. Lead lengths 
and parts placement are very important here, so check yours against th is drawing and the photographs to be sure you have it as 
much like t he original as possible. 

rotate the ceramic spacer, 
again . pry gently, and tighten. 

In a few cases I have had to 
disassemble a switch and 
slightly file the detent ear. For 
that reason, use care in cutt ing 
off excess assembly-screw 
length. Use a fine-toothed 
hacksaw, then carefully file the 
screw ends so the tiny nuts 
can be easily screwed on and 
off; you might have to replace a 
wafer sometime ! 

Fig. 18 shows how to pre
wire the switeh before 
mounting it in the transmitter. 
Use lengths of No. 22 (0.6 mm) 
stranded, plastic-covered wire 
of different colors (identify 
each wire end), as you pre-wire 
sections S5A, B, and C. A handy 
trick here is to f irst bare about 
6 mm (1/4-inch) of the wire end, 
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re-twist the strands, and tin it. 
Bend a tiny hook in this wire 
end, hook it into the switch-lug, 
and you can get a neat solder 
joint without a wild strand of 
wire that can short out a switch 
segment. Another important 
precaution: wafer switches, 
some variable capacitors, and 
other radio parts have si lver
plated solder-lug points. When 
new, si lver plating solders very 
readily; used or surplus 
components may have oxidized 
silver plating which will not 
take solder. Use a small brush 
with fine steel bristles, or a 
small wad of fine steel wool , to 
polish these surfaces before 
you attempt to solder them. S5 
in particular must be wired with 
extreme care, because once it 
is mounted, it will be difficult 

to re-solder a poor joint or 
make any circuit corrections. 
Similarly, when terminating the 
other end of the wires from the 
switch, be sure the point is the 
correct point. If the wire is cut 
to proper length and is the 
incorrect wire, the ent ire wire 
may have to be replaced. 

S5D and S5E in Fig. 18 are 
prewired with lengths of RG-
174/U miniature coax. Notice 
that each shield braid goes to a 
small solder lug fastened to the 
end of the switch-assembly 
screw. It is helpful to slide 
short lengths of insulating 
sleeving on these braids before 
soldering to prevent shorts 
later. Label each coax before 
mounting the switch. 

Now you can add all the 
other components. Regardless 



of whether new or old 
components are used, take 
time to clean the leads before 
soldering. Used TV parts 
always have a coat of grime; a 
rag dipped in 91 per cent 
isopropyl alcohol (drugstore 
kind) will restore their 
appearance. Figs. 19 and 20 
show how components are 
placed. If you wire the chassis 
in this manner (long leads 
cabled against the chassis, 
components and rf wiring up in 
the air) you'll have a neat rig. If 
you are sloppy it will look like a 
backlash on a fishing reel, and 
work just the way it looks. 

At this time you can wind the 
little TVl-filtering coils. These 
are about 30 cm (12-inch) 
lengths of No. 18 to 22 (1 to 
0.6 mm) enameled wire close
wound on a 6-mm (1/4 inch) 
diameter form such as a drill 
shank. The exact number of 
turns is not too important. 
While the coil is still on the 
drill shank, carefully scrape the 
enamel from about 6 mm (1/4-
inch) of each wire end, all the 
way around the wire. It is easier 
to do this while the wire is still 
on the drill, as it allows the coil 
to be held firmly without 
crushing it. Now tin the wire 
ends, slide the coil off, and 
mount it between the lug strip 
and the power socket. If you 
are using parts from scrap TV 
sets, be sure to check each 
and every part. 

That's all there's room for 
this month. In the next part of 
this series I'll go over the 
details of the power supply 
with you, and talk about the 
transmitter tune-up and test 
procedures. Remember, go 
slowly, and refer to the 
schematic diagram and the 
photographs to be sure you 
have the right parts in the right 
place. If you cannot find the 
exact chassis size that I used, 
you can use one that is larger. 
Remember the rules for parts 
placement and lead length, and 
you'll have a transmitter that 
looks great and works so well 
you'll be proud to say, "The rig 
here is home brew! " 

HRH 

All Palom•r Engineers products are 
made in U.S.A . Since 1965, manulacturers 
of Amateur Radio equipment 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 1 K $16.95 

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

other balun made for 
amateur use. 

Specify 1 :1 or 4:1 ratio. 

Model 2K $32.50 

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 $37 .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. 

Order direct. Add $2 shipping/handling. California 
residents add sales tax. 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: [714 ] 747-3343 
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BY KARL T. THURBER, JR., W8FX/4 

How to plan the site for your ham station and 
set up your equipment 
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Now that you've gone through 
the rigors of studying for, and 
passing, the FCC amateur 
exams, whether for Novice, 
Technic ian, or General class, 
and have your license, the next 
problem arises. It's one that 
may not really hit you squarely 
until the long-awaited ticket 
arrives in the mail: what to do 
about the ham shack? 

Some newcomers meticu
lously plan for months in 
advance for that first radio 
contact: they find a suitable 
operating location, buy and 
install equipment and acces
sories, and generally are ready 
to go when the time comes. 
Others give it little thought 
until the license arrives. 
Regardless of your approach, a 
carefully designed and planned 
station will contribute much to 
your operating pleasure and 
convenience. 

This is the first in a series of 
arHcles on setting up the ham 
shack: where to put it, how to 
arrange it, how to connect 
equipment, and how to make 
the station safe. We'll also take 
a look at getting set for emer· 
gency operations. We won' t be 
looking closely at basic equip· 
ment and accessory selection 
- this subject has been 
covered in other articles.1 

The ham shack 

You might wonder just where 
the term "ham shack" came 
from. The origin of "ham 
shack" is clouded in the annals 
of radio history. Guglielmo 
Marconi is frequently credited 
with establishing the first 
"radio shack." An avid experi
menter, Marconi established 
laboratories in England, 
Newfoundland, and Long 
Island, New York around the 
turn of the century. Marconi's 
Newfoundland shack was 
installed in 1901 in an 
abandoned military barracks 
overlooking the St. John's 

i see Bibliography at end of th is artic le. 



harbor. In it, Marconi received 
the first wireless signals to 
span the Atlantic on December 
12 of that year, setting the 
stage for the development of 
radio communications as we 
know it today.• 

The 1901-version shack, 
obviously, didn 't resemble a 
modern installation at all. Much 
of the early wireless equipment 
was noisy, dangerous, and 
smelly, so that experimenters 
were frequently relegated to 
outdoor facilities such as 
barns, sheds, and shacks. Most 
early installations were 
characterized by their rough
hewn nature and frequently 
were unheated, drafty, poorly 
lighted, and generally undesir
able quarters. Since these 
small structures hardly 
deserved to be called 
" buildings," it was common to 
invite other experimenters over 
to see the " shack." Gradually, 
over a period of time, this term 
was commonly accepted as 
slang applying to any " radio 
room" in general, even after 
advances in technology made it 
practical to move all that 
messy stuff indoors. 

Today, the " shack" still 
refers to the radio room, 
whether a dedicated building or 
a corner of a tiny bachelor 
apartment. Regardless of the 
quarters, it appears that the 
concept of the "ham shack" 
will always be with us.t 

The shack: where to put it 

Not everyone has the 
opportunity to build his own 
specially designed ham shack, 
which doubles as house and 
home for the XYL (wife) and 
harmonics (offspring). But for 
those who have the opportunity 
to build their own home, here 
are a few observations as to 
what makes for a good ham 
location. They should be 
helpful , too, in shopping for a 
home with ham radio in mind. 

Naturally, the site is the first 
consideration. In general, the 
more elevated sections of the 
city or town are more desirable 

(and expensive) from a 
residential standpoint. They 
also offer better locations for 
antennas - th is is especially 
important for work on higher hf 
and vhf/uhf frequencies. A 
location fronting on major 
highways and busy through 
streets carrying heavy traffic 
should be avoided, unless you 
like to operate with your noise 
blanker on all the time! The 
dead-end street is often a good 
bet, si nee it's usually far 
enough from sources of man
made noise (as from autos, 
stores, and industry). A 
separate ground-floor wing in 
the rear of the house is 
probably the ultimate in ham 
shacks. 

Choosing a site 

Local restrictions on land 
use and zoning ordinances may 
prec lude installing a first-c lass 
" antenna farm," so check into 
this aspect before signing on 
the dotted line. Al so bear in 
mind that the trend today is 
toward tighter and tougher 
restrictions on anything that 
adversely affects the 
environment - and this 

•An excellent review of Marconi 's early 
work appears in J im Fisk's editorial on 
page 4 of ham radio, January, 1978. 

t As author Thurber points out, the 
origin of the term "radio shack" is 
uncertain. In the early days of wireless 
communications (or radio as we now 
know it), stations were required on 
board ships by law. The ships had no 
place for wireless stations, so early 
radio sets were installed in a makeshif t 
manner wherever It was convenient on 
the vessel. Usually the wireless station 
was built in a small area abaft the 
bridge on the top deck of the ship. If it 
was a large vessel, a bunk was 
included for " Sparks," the wireless 
operator. But more often than not, the 
wireless room was tacked onto existing 
superstructure and consisted of a small 
cabin just large enough for t he operator 
and a spark transmitter. Hence it was 
called a "shack." Generally It was large 
enough for one man, his wireless 
equipment, and no more. So the " radio 
shack" st ill exists. It contains much 
more today than it did 75 years ago. 
Who knows what the radio shack will 
be like in another generation? Editor. 

includes antenna towers as 
well as the radio-frequency 
energy you generate. Of 
course, these restrictions 
impact even more strongly on 
the ham who must look for 
housing in apartments, town 
houses, condomin iums, and 
mobile-home parks. 

Even if you 're able to build or 
buy with ham radio in mind, 
your ultimate choice will 
probably be a compromise that 
will depend, as for most of us, 
on price, distance from work, 
personal finances, and trans
portation. The ham shack will 
be a secondary consideration. 

Choosing your station 
placement in your home 

Assume your choice of home
site has been determined. The 
next problem is to decide on 
the shack location within your 
home. Its location depends on 
several factors, not the least of 
which is the space available for 
its installation. Few amateurs 
can devote space for a 
specially designed and custom
finished room dedicated to 
hamming. Many stations must 
be installed in a corner of a 
bedroom, attic, garage, or 
basement - not necessarily 
bad locations, but possibly a 
bit restrictive. Not a few hams 
have installed their stations 
inside large hall closets when 
all else has failed! 

If you intend to spend only a 
small amount of t ime on ham 
radio, consider designing your 
shack to serve multiple 
purposes, such as a recreation 
room or den. But if you're an 
avid hobbyist, it's best to 
dedicate an area strictly tor 
ham use if at all possible -
one in which you may be able 
to combine transmitting 
station, study area, technical 
library, and possibly even a 
workshop. 

If you're severely limited as 
to space, consider breaking up 
the station into: 1) an operating 
core, which contains only 
transmitting and receiving 
equipment and accessories 

August 1978 m 45 



(which can be tucked into a 
corner of a bedroom or family 
room); and, 2) a workshop with 
its peripheral equipment such 
as test gear, tools, books, 
technical data, and files. The 
workshop can be located in the 
basement, attic, or garage. If 
the attic is uncomfortable 
because of summer heat and 
winter cold, or if the basement 
is damp and musty, it's not a 
good idea to install your 
station there anyway. 

I've found that a ground-floor 
den makes about the best all
around station location. It can 
be shared with other family 
members for hobby purposes 
yet allows privacy for late-night 
DXing and construction 
projects. Also, a ground-floor 
location is usually best for 
access to power cables and 
station grounding. For many 
hams, available space is 
severely limited, as in the small 
apartment. In such cases, 
ingenuity in "making it all fit" 
is necessary. Thanks to 
present-day solid-state tech
nology it's possible to get what 
constituted the " room full of 
radio stuff" of twenty years ago 
into a relatively small space. 

Those who live in restrictive 
apartment complexes and 
condominiums may suffer from 
legal problems that make it 
impossible to erect an outside 
antenna, especially one for 
high-frequency work where 
antenna dimensions are large. 
Even in such cases, all is not 
lost. You can always confine 
your operating to mobile work, 
making your car, van, or RV 
your shack. A nearby vacation 
cabin or retreat is another 
possibility. And you can always 
set up a workshop in your 
apartment if space is available. 
In most cases, too, you can 
enjoy vhf-fm operation using an 
indoor antenna working 
through repeater stations. 

If all attempts at fixed-station 
operation fai I, you can install a 
good multiband communi
cations receiver and be a 
shortwave listener. I have fun 
with a vhf scanner and general
coverage communications 
receiver just listening to the 
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bands. The point in all this is 
that you can usually operate, 
one way or another, under the 
most adverse conditions. 

The basement location 

Earlier I mentioned the 
possibility of installing your 
shack in your basement. If you 
decide to use the basement 
you should be aware of two 
problems: 1) moisture and 
mildew, and 2) water seepage 
and overflow. 

In my opinion the most 
serious problem in a basement 
location is caused by moisture 
and mildew. Excessively damp 
locations cause your equip
ment to corrode and rust. A 
dehumidifier may help; 
however, I once had a shack 
that was so damp that I had to 
move the equipment to the 
attic to prevent its reaching a 
premature old age! Bear in 
mind that commercially made 
amateur equipment isn' t 
usually built to military 
packaging and preservation 
standards and won 't tolerate 
excessive dampness. 

The other problem with a 
basement location concerns 
water seepage. Water can enter 
through the walls and from the 
corners where the walls and 
floors meet. This problem can 
be resolved with some 
difficulty using professional 

techniques. It can be a tough 
problem involving drainage, 
location of the house, water 
table, and several other factors. 
You'll want to cure the seepage 
problem to protect the invest
ment in your home - but it's 
best not to have the ham gear 
installed in the basement until 
that is done. 

Along with problems of water 
seepage are those of flooding 
from drains and backed-up 
sewers, leaky pipes, and 
overflow from washing 
machines. To protect against 
these kinds of problems, don't 
install any equipment or wiring 
directly on the floor. Instead, 
use wooden platforms or other 
means to allow some clearance 
to avoid serious safety 
problems from seepage and 
minor flooding . If your 
basement has these problems, 
from a practical standpoint it' s 
best to locate the shack 
elsewhere within your home. 

So far, I've made little 
mention of the workshop. It's 
best to have a separate work 
area if you have the space. 
Thus you can work on extended 
construction projects or repai r 
jobs without interference to 
station operation. Setting up a 
workshop is a subject in itself, 
which won't be covered here. 
Whether to combine shack and 
shop depends on considera
tions such as the extent of the 
construction work you' ll be 
doing. I've always tried to 
reserve a corner of the shack 
for light repair work while 
keeping the main shop area 
separate - and then usually 
locating it in the garage or 
basement. 
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OX OSCILLATOR 
Crystal cont rolled transistor type. 3 
to 20 MHz, OX-Lo, Cat. No. 035100. 
20 to 60 MHz, OX-Hi , Cat. No. 
035101. 
Specify when ordering. 

$4.95 ea. 

OF-1 OSCILLATOR 
Resistor/capacitor ci rcuit provides 
osc over a range of freq with the 
desired crystal. 2 to 22 MHz, OF-1 
LO, Cat. No. 035108. 18 to 60 MHz, 
OF-1 HI. Cat. No. 0351 09. 
Specify when ordering. 

$4.25 ea. 

.02% Calibration Tolerance 
EXPERIMENTER CRYSTALS 

(HC 6/ U Holder) 

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

$5.50 ea. 

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

$5.50 ea. 

PAX-1 TRANSISTOR 
RF POWER AMP 
A sing le tuned output ampl ifier 
designed to follow the OX or OF-1 
oscill ator. Outputs up to 200 mw, 
depending on frequency and vol
tage. Amplifier can be amplitude 
modulated 3 to 30 MHz, Cat. No. 
035104. 
Specify when ordering. $ 5.75 ea. 

BAX·1 BROADBAND AMP 
General purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio app lications. 
20 Hz to 150 MHz w ith 6 to 30 db 
gain. Cat. No. 035107. 
Specify when ordering. 

$5. 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: 

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

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

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

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

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

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

Oklahoma City, Oklahoma 73102 
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GETTING ON THE AIR 

After reading Jim Fisk's article 
"Get On The Air On A Budget" 
in the first issue of Ham Radio 
Horizons, I decided to do just 
that - put some theory into 
practice while keeping track of 
cost, results, and the thoughts 
incurred along the way. No 
doubt we've all had different 
ideas as to what an amateur 
station should be, what 
equipment it should contain, 
and what our ultimate or ideal 
station would consist of. A 
multiplicity of equipment is 
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available, with price limits that 
know no bounds. This leaves 
us with many things to ponder. 
Before thinking of how much 
we should spend, we should 
think of how much we really 
need in terms of equipment for 
the type of operating we wish 
to do. It's not just the receiver 
and transmitter or transceiver, 
but also the antenna and other 
accessories, that can add up to 
as much as the rig itself. We 
might also look at our 
prospective operating room and 

the 
practical 

approach 

BY KEN POWELL, WB6AFT 

First things first 

the area available for the 
antenna. 

We should think about our 
commitment to the hobby. If 
it's a new venture, perhaps we 
should go cautiously at first. 
Once armed with al I these 
facts, we can buy the most 
expensive gear we can possibly 
afford and worry about the 
accessories later. 

I had set the following 
requirements for my station 
based on my own opinion 
developed through reading, 



listening, and talking to many 
amateurs, both at work and at 
the local radio club. First of all, 
I felt that a good understanding 
of CW was important if 
progression through the 
amateur licensing structure 
was to be achieved. In this 
vein, I thought that a CW-only 
rig was needed to eliminate the 
ever-present temptation to slip 
into the phone bands. 
Secondly, the initial equipment 
investment would be limited in 
an effort to keep harmony on 
the domestic scene should a 
change of interest occur in 
favor of tennis, photography, or 
whatever. Third, I would not 
have an "antenna farm" to 
begin with, but rather a simple 
wire antenna to which the 
neighbors could adjust 
gradually. The antenna farm 
could come about later after 
the initial shock wore off. 

These were my viewpoints 
and others may think 
differently on many of them; 
but I think we should consider 
them, particularly if you are 
trying to stay within reasonable 
bounds on an initial station. 
First time around I would 
definitely purchase used 
("previously owned", says the 
expensive-car dealer) 
equipment, because in today's 
economy the price is not going 
to go down. A good illustration 
is the Drake 2B receiver. It sold 
for about $175 three years ago 
and will still bring the same 
price today. Of course we must 
assess our individual situations 
and go from there. Enough 
theory - let's start setting up 
that station. 

Saturday morning seems to 
find every amateur in town in 
the local radio outlet, so there I 
was with the rest of the gang 
turning the tuning dial on every 
piece of gear in the place. I 
watched for a while and - it's 
a fact - everybody that came 
down the rows of gear cranked 
on the tuning dial of each piece 
of gear. That seems to be the 
usual approach, so keep it in 
mind when shopping! 

Getting back to the real 
world , the equipment seemed 
to be in two major categories: 

transceivers that started at 
$300 and climbed and low
power crystal-control led CW 
rigs with no matching VFO. The 
CW rigs started at about $35 
and went to $95 for the Drake 
2NT. A good selection of 
receivers was available, but 
again there seemed to be two 
categories. The hamband-only 
type with crystal controlled 
front ends were in the $175 
price class; the second 
category was either a very old 
general-coverage type or a $59 
import that didn't seem to 
perform as wel I as the very old 
Hammarlunds, Hallicrafters, 
and Nationals. 

As I looked and pondered, I 
concluded that if I wanted 
adequate performance, I'd have 
to spend at least $300. It 
seemed that the transceiver 
was the only way to go. The 
better grade receivers were 
fine, but there really were no 
transmitters to go along with 
them. The market had been 
flooded with some very fine 
transmitters that were a-m/CW 
rigs when ssb came along, but 
these seemed to have 
disappeared when the FCC 
changed the ruling on VFO 
operation. They just were not 
on the shelves anymore. 

I thought about the 

transceivers with the ssb 
capabilities and the $300-plus 
price tag. Then I thought of the 
limited capability of the crystal· 
controlled rig with its $50 price 
tag. I decided that I'd better 
think about it over the 
weekend. One more pass down 
the aisle to turn a few more 
tuning dials and I was about to 
leave. Then I noticed a little rig 
I'd not seen on my first pass 
through the goodies: a Heath 
HW-16 and its matching HG-
10B VFO. I'd seen these little 
rigs before but didn't think 
about them at all while 
shopping around for a station. 

This one looked like new, 
and the instructions manuals 
were included with it. I looked 
through the manuals and 
realized this little combination 
would do everything I wanted. 
The receiver section had a 
crystal-control led front end, a 
very nice linear tuning dial, 
crystal filter i-f circuit, and 
covered the lower 250 kHz of 
80, 40, and 15 meters. The 
transmitter ran 90 watts input, 
had built-in transmit/receive 
switching, side-tone oscillator, 
and an output meter. With the 
matching VFO you could zip 
around the bands in fine 
fashion. Then, the best part of 
all , the price tag was $144 for 

If you find an RME-6900 receiver, you'll note that it offers good band-spread coverage 
of the amateur frequencies, and has ssb, CW, and a-m operation on the mode switch. 
A unique feature is the variable injection for the bfo, which allows you to optimize 
weak-signal reception. Also there is a heterodyne-null adjustment, which helps elimi
nate interference. 
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Don't let the appearance fool you - it 
may look similar to a piece of laboratory 
test gear, but it really is a pretty good 
ssb receiver. This Drake model 1-A re
ceiver does show up at auctions and flea 
markets, and should not be overlooked 
as an inexpensive receiver for the begin
ner. It will do an excellent job on CW as 
well asssb. 

the pair! Keeping in mind that I 
still needed an antenna and 
some other accessories, this 
equipment certainly seemed to 
fill the bill. No doubt there 
could be some shortcomings to 
the little rig, but it did fit most 
of the requirements I'd set up 
when I decided to try getting 
on the air on a budget. 

Try before you buy 
In looking at the dealer's test 

benches and the other 
amateurs trying out very 
expensive gear such as Collins, 
I felt somewhat sheepish about 
asking to have this little used 
rig hooked up for an on-the-air 
test, but the dealer seemed to 
think nothing of it and treated 
me just as if I were looking at 
one of the big rigs. He 
connected an antenna and 
speaker to the rig, showed me 
how to switch over the dummy 
load - wattmeter combination 
for a transmit test, said, "Have 
fun," and that was it. 

The receiver section really 
surprised me. I'd been using an 
old, war surplus ARC-5 receiver 
with just a piece of wire for an 
antenna to copy code practice 
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sessions. But this was a whole 
new world! Saturday on the 
Novice band is a real test for 
any receiver, and this one 
could really separate the 
stations. As for sensitivity, I 
wasn't sure if the receiver or 
the antenna were very good, 
but the stations were rolling in. 
I asked what kind of antenna I 
was using and the dealer told 
me it was just an inverted V up 
about 40 feet (12.2m) in the 
middle of the antenna farm on 
the roof. The dealer said that if 
I wanted to listen on the 
triband beam, he could switch 
it over for me_ I told him that 
wasn't necessary and went on 
with my listening. It seemed 
great to me. 

I switched over to the 
dummy load/output meter 
combination to see what the 
transmitter section of the rig 
would do. Now it was time to 
try a little keying. The sidetone 
worked fine and I was sold. I 
had found just what I wanted . 

Antenna thoughts 

When I arrived home I 
hooked up the HW-16 with a 6-
foot (1 .8m) piece of line cord 
for an antenna, plugged in an 
old pair of Brandes phones, 
and the stations came rolling 
in: W5s, W6s, and W?s. I just 
couldn't put up an antenna fast 
enough. 

While talking with amateurs 

in my area and listening to 
some of the problems they 
encountered with radio 
interference with home 
entertainment equipment, it 
seemed to me that most 
problems were encountered by 
amateurs using vertical 
antennas. (This just seemed to 
be the concensus of opinion, 
however.) While listening to 
other amateur stations, some 
of the best signals heard 
seemed to be radiating from 
verticals_ After a little reading, 
a lot of thinking, and some 
measuring of my lot I decided 
to try an inverted V. This 
antenna would fit just perfectly 
on my lot, with the center 
support just outside the 
station, and with the ends tied 
to the side fences. All this, and 
the angle subtending the legs 
worked out to just about 45 
degrees! This, of course, 
providing I could get the center 
of the antenna 35 feet (10.7m) 
above ground. I'd read that a 
dipole (and an inverted V is 
really a dipole antenna) should 
be fed with a balun. Since I had 
such a small investment in the 
rig, I decided to buy a balun. I 
made a list and headed back to 
the dealer's. 

Next Saturday morning, with 
shopping list and checkbook in 
hand, I was back at the friendly 
dealer's. A 40-ft. (12.2m) 
telescopic mast, $40. Balun 

Another quality Drake receiver that can be found for less than $200 is the model 2-C, 
which will work fine on CW, ssb and a·m. It has a built-in calibrator and a noise blanker 
as well. The design has passed the test of time, and maintenance should consist of re· 
placing a tube now and then, with occasional cleaning and alignment to keep it in top 
shape. 



transformer, $11. A set of 
Rayco 15-meter traps, $15. A 
set of Rayco 40-meter traps, 
$15. A wall mount for the mast, 
$3. Copper clad antenna wire, 
$9. Two end insulators (thrown 
in free for such a good 
customer). Coax cable, $9. 
Chalk up another $102 to the 
initial cost of the station; total 
so far, $246. I began to feel 
glad I didn't start out with a 
$300 transceiver. 

The moment of truth 
I carted my goodies home, 

got out the ladder, cut my wire 
lengths a little longer than the 
instructions called for that 
came with the Rayco coils, and 
in a couple of hours realized I 
needed coax connectors and 
nylon guy rope. Back to the 
store, dropped another $10, and 
back home again. 

I put the telescopic mast 
base on the ground and 
mounted the mast to the wall 
mount at the peak of the facia 
board at the roof line. I strung 
the antenna and nylon guys, 
and there it was. Total outlay 
now, $256. Next, I borrowed an 
swr meter from a friend and put 
it in the antenna feed line. 
Much to my surprise, the swr 
was not too bad and the lowest 
reading was at the low end of 
each band. A little pruning and 
the antenna resonant frequency 
was right in the center of the 
CW portion of 80, 40, and 15 
meters. Things worked just like 
in the 1'ook! 

In pruning the antenna I 
started with the 15-meter traps 
until an acceptable swr was 
obtained in the center of the 
CW band. Then to 40 meters 
using the same procedure, and 
finally to 80 meters, then back 
through the bands again for a 
final check. An swr of less than 
1.5 to 1 was obtained. 

Now, it was time for some 
listening. The 15-meter band 
sounded great, but 40 and 80 
were very noisy. Back to the 
store for a ground rod and 
some no. 12 (2.1mm) wire. Nine 
dollars and one hour later, the 
ground rod was driven and the 
wire connected to the ground 
termlnal on the rear of the 

It's hard to go wrong with good brand-name equipment. This Hallicrafters SX-122A 
receiver covers the amateur and short-wave bands from the bottom of the broadcast 
band up to 34 MHz. In addition to ssb and CW coverage, it has an a-m position on the 
function switch, which means that you can listen to foreign and domestic broadcast· 
Ing stations when you don't feel like hamming it up. 

HW-16. The heavy electrical 
noise on 40 and 80 was gone 
now, and the reception was 
excellent. By this time it was 
getting dark, and the 15-meter 
band was going out, so the 
ground really paid off on 40 and 
80. Stations were just pouring 
in, and I really appreciated the 
selectivity and tuning rate on 
the little transceiver. 

Easy does it 
My first impulse was to get 

on the air and call ca. But with 
a degree of willpower I didn't 
know I had, I resisted , and 
made up my mind to wait until I 
could get one of the local boys 
to I isten for me and check out 
the rig on all three bands and 
to look for harmonics while I 
fired up. Sunday I ran a check 
on all three bands, got a clean 
bill of health, and was ready to 
give the new rig the real test. 
All this amounted to $265 till 
air time. The key and phones I 
had from code-practice days, 
so I didn't include them in the 
initial cost of the station. Well, 
let's see what we get for $265 
today! 

I fired up on 15 meters and 
listened for a Ca. Tuning was 
smooth, separating the stations 
was easy, and transmitter 
tuning was very easy, with only 
one knob and the output meter 
to tune against. The VFO 
spotting switch made it a 
simple matter to put the 

receiver and transmitter on the 
same frequency and breakin 
was terrific. Operating from 
San Jose, California, I listened 
and heard a good strong ca 
from W4 land, which I 
answered, and I received a 559 
report from North Carolina. 

After a very enjoyable 
contact, I listened some more 
and soon worked New Jersey, 
Florida, Illinois, Texas, and 
finally Japan! This little rig was 
really making a first-day 
showing. 

Time for a dinner break, then 
a tryout on 40 meters. Forty 
was jammed that first night, 
but after some careful 
listening, I answered a WB7 
and received a 569 report from 
Oregon. Then on to Indiana, 
Alaska, Mlssouri, and West 
Virginia. 

Now to 80 meters. The noise 
level was higher on this band, 
so the weaker stations were 
more difficult to copy. The first 
contact was a VE7, then a W7, 
followed by two more VE7s. I 
was satisfied that the little rig 
and the antenna were a good 
choice. Jim was right - you 
can get on the air on a budget! 

Some personal observations 
Some conclusions I've come 

to after a month of operating 
the "Budget" station are 
perhaps apropos. Starting with 
a low-cost CW rig Is a good 
idea in two respects. First it'll 
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keep you on CW long enough 
to develop a degree of 
proficiency in that mode. 
Secondly, if you have family, 
business, and social 
commitments you won't feel 
guilty about $1000 worth of 
ham gear sitting idle for a week 
or two at a time. (It may also 
prevent comments from the 
XYL about new furniture the 
$1000 could have purchased.) 
For a " first time" in amateur 
radio, the budget approach 
could prove to be most 
comfortable. 

In the area of antennas, the 
inverted V seems to work out 
fine. I've made a good number 
of contacts and have had no 
TVI, BCI, or associated 
problems. If space limitations 
were more severe, I'd eliminate 
the 80-meter portion of the 
antenna to reduce its size, as I 
find operating on 40 and 15 
meters more comfortable due 
to the lower noise levels on 
these bands. I also found that 
the ground made a very 

favorable difference on the two 
lower-frequency bands and is 
well worth the investment. 

On the rig itself, I found the 
break-in operation to be a real 
pleasure. It is much easier to 
just press the key than to throw 
a transmit/receive switch. The 
VFO is an absolute necessity 
for ease of operation and to 
achieve those desirable 
contacts. The side-tone 
oscillator seems to vary in 
frequency between contacts 
and band changes and prevents 
the addition of an active audio 
filter such as the MFJ units. Hi
fi type speakers or phones do 
not function well with the rig 
because of low-frequency hum 
and noise. 

The best audio quality seems 
to be with high-impedance 
phones and a small matching 
transformer to match the low
impedance output of the 
transceiver. I think the next 
addition in my setup will be a 
keyer with built in side-tone 
oscillator. This gear will allow 

Limited Quamltlea 

THE DIGIT.AL 101 . 

me to disconnect the built-in 
side-tone oscillator and add an 
audio filter to improve quality 
under rough conditions. Then 
on to a 15-meter beam such as 
the low cost Gotham type. I 
think these additions will make 
the little station a real tiger. 
Based on the enjoyment I've 
had with the little rig to date, I 
think I' ll be happy with it for 
some time to come. 

In summation I'd say that 
you can put an excel lent 
station on the air for under 
$300 including antenna and 
accessories, and the station 
will prove to be comfortable to 
operate and will turn in a good 
account of itself in the log 
book. Also, time spent in 
looking for the gear you want, 
figuring out the available space 
for your antenna, and reading 
about some of the basics on 
antennas, receivers, 
transmitters, and operating is 
time well invested. I'll be 
looking for you on the air 
real soon! HRH 

. . 11;4~:U~.A.OTU:;Q.J-.8~' .· 
:··- . · . . -.~-.- _ (l~Q~E · OUJr~~:~:~;-~ : _.,:.-.: 
:··.'~;~:--.. -~ltf .~ ......... r .. Synt-rd ... . '.·· '.4····.· ... ( ·-:·.·1t.\_~.: . 
. . · · ·:'.1 ~~~Transceiver $849.9&A :.; ·-~ · .t< Oller Expires July 31st. 

· . . . _·: .. :.'il'.O.B~·~·D~D~ ')r.--~ • ~·t-~:-~J 
• 140 Selectable.use Channels in the· _ 

28.500 to 29.040MHz band: Other · -
(10Mtr Band) 540KHz segments 
available on special order. 

• PLL with 2.5KHz Reference. 
• 28.SOOMHz to 28.770MHz and 28.770MHz 

to 29.040MHz with front panel selector. 
• Vxo control offers± 1.5KHz frequency 

variation. 
• Transmit Power output: 12 watts PEP. 
• Receive Sensitivity: exceeds .5uv/10db 

S+N/N. 
• All Harmonics better than -40db. 
• Receive audio output: 3 watts into 4 ohm 

speaker. 
• Power requirement: 13.8 volts D.C.@ 

5 amps. 
• Dimension: 14 1/2" x 10 3/8" x 2 5/8" 
• Weight: 9 1/4 lbs. 

Also available in limited quantities, R & T/Synthesizer 
Boards, Components & C~is. Call or write Palomar 

Electronics Corp • 665 Opper Street Calif 92025 
Telephone: 746-2666. 
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ORDER 
YOURS NOW! 
Buy the 1978 Radio Arna· 
teur 's Handbook for the 
regular $8 . 50 price and 
for just l e you'll get the 
ARRL's popular book 
"Learning to Work 
With Integrated Cir
cuits" (regularly 
$2 .00). 

Integ rated + 01 
C1rcu1ts • 

~~~:d $8.51 
~ SEND CHECK, MONEY ORDER OR CALL 

~TOLL FREE 800·258·5353 
Ham Radio's Communications 
Bookstore Greenville, NH 03048 

More details? Ad Check page 94. 





DSI 
DSI INSTRUMENTS INC. -

Be the one who's on FREQUENCY!! 
With your OSI Counter . .. save the shop cost of tweaking xtals ... 
know your frequency . .. from 160 meters through 450 MHz. Now OSI 
offers the most counter for your dollar. Latest state-of-the-art 
technology .. . OSI advanced LSI design far exceeds outdated TTL. 
Go with the leader ... buy a OSI FREQUENCY counter and SA VE 

TIME & MONEY!/ 

MODEL 3500 $149.95 
Includes TCXO ± 1 PPM 

MODEL 3600A $199.95 
Includes oven timebase ± .5 PPM 

• MADE IN USA- Factory assembted-2 Hr. Burn.in Test & Calibration • MADE IN USA-Factory Assembled-8 Hr. Burn.in Test & Calibration 
• Built in 600MHz Prescaler with RF Preamp-Not an addon • Built in 600MHz Prescaler & RF Preamp- Not and addon 
• 7 Large Bright- 'h inch LED Readouts • 8 Large Bright- V2 inch LED Readouts 
• Resolution-10Hz Non·Prescaled 100Hz Prescaled, .1 sec Gate • Two Selectable Gate Times-.1 sec. & .1 sec. 100Hz to 600MHz 
• ACCURACY :t 1 PPM :t one count :t 1 PPM per six months from 65" F to 85'F • Accuracy :1: .5 PPM :1: one count :1: 1 PPM per six months from 50'F to 100'F 
• SENSITIVITY-50 MvRms 150 to 250MHz 100Mv @ 450MHz • Sensltlvlty-10MvRms 150 ta 250MHz 50Mv @ 450MHz 
• Gate Time Light-Automatic Decimal Point Placement • Gate-time & Oven Light-Automatic Decimal Point Placement 
• Automatic Leading Zero Blanking When No Input Signal is Present • Automatic Leading Zero Blanking-When No Input Signal Is present 
• No RF Connection Required with Supplied Antenna • No Direct RF Connection Required-With Supplied Antenna 
• $02311 Connectors Supplied for Direct Probe Input • S0239 Hlz input 50Hz to 75MHz-S02311 Low z 10MHz to 600MHz 
• AC or DC Operatlon-115 VAC 50/60 Hz 8.5V to 13.5 voe@ JOOma • AC or DC Operation 115 VAC 50/60 Hz, 8.5V to 13.5VDC O 400ma 
• Comprehensive Owners Manual wi th Complete Schematics • 50Hz to 600MHz Sine or Square Wave Input 
• Size 2 7/8"H x 8"W x 5" Deep • FCC Cerllflabla-Designed for the Professional Service Technician 

• Resolution 1 Hz Non·Prescaled 10Hz Prescaled @ 1 sec. Gate 

PERFORMANCE YOU CAN COUNT ON 
1. PPM OVER TEMPERATURE RANGE With a spec. of ± 1 PPM over 50°F to 100°F, your worst error 

over temperature would be ± 145Hz, when measuring 145 MHz. This is the most important specifi
cation for any frequency counter because temperature variation of only a few degrees could have a 
drastic effect on the accuracy of your counter. 

2. PPM LONG TERM With a spec. of ± 1 PPM per six months, your additional error would only be 145Hz 
when measuring 145MHz, six months after calibration. 

3. LAST DIGIT ERROR All counters have an error in the last digit, if the last digit should read a 5 it could 
be a 4, 5 or 6. When you have 10 Hz resolution (last digit represents tens of Hz) your additional error 
will be ± 10 Hz. 

4. TOTAL ERROR The overall error of a counter is the sum of the error due to temperature variation, 
last digit error and long term error. A simple ± 1 PPM spec. with no mention of temperature or ageing 
could conceal a much larger overall inaccuracy. Example: ± 1 PPM at 75°F is ± 145Hz at 145MHz, 
but the same counter might be in error 1 KHz or more at only 85° F. 

VISIT US AT YOU R NEXT HAMVENTION 
Dallas, TX, June 17-18 •Greensboro, NC, July 29-30 

----------------------------------------------------------------------------------See Your Local Dealer 
or 

Call Toll Free (800) 854-2049 DSI Instruments Inc. 

Name -------------------------~ Addrass ___________________ _ ____ _ _ 

City State Ip Code --- ----

0 Please send more Information on your full line of Instruments 

O Check Enclosed O C.O.D. 

Please charge my: D Bank Americard O Visa O Master Charge O AE 

Card# Exp. Date ----------
Signature 

• NO EXTRA COSTS • 

FREE Shipping anywhere In U.S.A. 

..................... .... ... 
: Strongest warranty in the counter field. ' 

ONE YEAR Parts and Labor 
Satisfaction Guaranteed. 

Dennis Romack WA60Y1 
VP Marketing, OSI 

California Residents add 6% State Sales Tax and Call Collect (714) 565-8402 

...... ------7914 Ronson Road No. G, San Diego, CA 92111-------



-------DSI INSTRUMENTS INC.-------... 

DSI DSI INTRODUCES 
THE FIRST FULL LINE OF FREQUENCY COUNTER ACCESSORIES 

Performance You Can Count On 

DON'T SCRAP THAT OLD FREQUENCY COUNTER 

600 MHz PRESCALER+ BY 10 
WITH BUil T IN PREAMP 
•10 MV@ 150 MHz & 250 MHz 
•50 MV @ 450 MHz 
•INCLUDES 115VAC SUPPLY 
•OPERATES ON 8-12 VDC 
•RUGGED CAST ALUMINUM CASE 
•READY TO USE ON ANY COUNTER 

6995 
MODEL PS-600 

RTTY-PL-AUDIO 
AUDIO SCALER 

•x10, x 100 MULTIPLIER 
•.01 Hz RESOLUTION WITH 1 SEC GATE TIME 
•20 MV SENSITIVITY 10 Hz to 10 KHz 
•HI Z IMPUT 1 MEG OHM 
•A MUST FOR PL REEDS, RTTY AND LOW 
AUDIO WORK WHERE ACCURACY IS 
MANDATORY 

4995 
MODEL AS-100X 

SUPER PRE-AMP 
15 DB PRE-AMPLIFIER 

20 MHz TO 800 MHz 

•OUTSTANDING AS A PROBE AMPLIFIER 
•INCREASE SENSITIVITY OF A COUNTER 
WITH 100 MV to 12 MV TYP. 

•INCLUDES 115VAC SUPPLY 
•OPERATES ON 8.2-13.5 VDC 
•RUGGED CAST ALUMINUM CASE 

6995 
MODEL PA-800 

PROTECT YOUR COUNTER 
T-TAP 

160 METERS TO 450 MHz 
•POWER LEVELS - 1 WATT TO 250 WATTS 
•USE IN LINE WITH TRANSCEIVER 
•LOW LOW LOSS 
•PROVIDES LEVEL OUTPUT TO COUNTER 
AT ALL POWER LEVELS 

•USE IN LINE WITH DUMMY LOAD OR ANTENNA 
•RUGGED CAST ALUMINUM CASE 

3295 
MODEL T-100 

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

SEE YOUR LOCAL DEALER 
OR 

CALL TOLL FREE (800) 854-2049 
California Residents add 6% State Sales Tax and Call Collect (714) 565.a402 

....... -----7914 Ronson Road No. G, San Diego, CA 92111------' 



Is Our Number 1 Line At 
FT·901 OM Competition Grade 

Cohoon A1ateur Supplv 
TO SERVE YOU BETIER 3 LOCATIONS 

Cobo11 A11111r Supplv 
SOUTH 

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

502-886-4534 
Coboo1 A1ateur Supplv 

NORTH 
Box 4073 Austintown, Ohio 44515 

• FT·101E 216-538-3424 

Coboo1 Amate1r Supplv 
WEST COAST OUTLET 

728 Juniper Lompoc VAFB, CA. 93437 

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

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

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

Has A 90 Day Warranty. 

Write for used equipment sh-ts and dealer Inquiries. 
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BROAD· 
BAND 
VERTICAL 

One works well, but combine two for directivity 

Vertical antennas are probably 
the most popular types among 
amateurs who cannot string up 
a dipole or install a rotary 
beam. They're easy to erect, 
inexpensive (especially if made 
of wire and wooden supports), 
and do a creditable job of 
getting your signal out into the 
ionosphere. However, they are 
somewhat narrow in frequency 
response - if made for a 
particular part of a band, the 
vswr climbs as you move to the 
other end. 

We've found a way to 
decrease the swr problem while 
at the same time retaining the 
good radiation characteristics 

1 of a vertical system. Fig. 1 
shows how we did it. Some 
crossed "elements" were 
added to the vertical portion. 
These spikes or spines add 
some capacitance from the 
upper end of the radiator to 
ground, and at the same time, 
have the effect of increasing 
the cross-sectional area of the 
antenna.* This combination 
produces a low-Q antenna, 
which allows you to move 
across the band without 
worrying about an extreme 
vswr change. A thin wire 
antenna is a high·Q device, and 
is quite sharp in frequency 
response. 

Construction 

The distance from A to B (Fig 
1 ) is about 1.5 to 2 meters (6 
feet). Spacing between crossed 
spikes (C·D) is about 38 cm (15 
inches). It could be 45 cm (18 
inches) with the spines being 

•This arrangement should not be 
confused with the very short vertical 
radiator that has a load Ing coil and 
high-capacitance top hat. These short, 
loaded, vertical rad iators are in a 
different category altogether, and work 
over a very narrow frequency range 
before they must be retuned. The 
author's version shown here is not 
much shorter than a normal quarter
wavelength antenna, and the added 
capacitance Is distributed over a 
portion of that length, which 
contributes to Its broadband 
characteristics. Editor. 
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TWO PIECES 
ALUMINU M ANGLE 
STOCK FO R STR£N GTl-I 

0 

0 

1 8 METERS 
rZBFTJ 

1 
8 S METERS 

l 2BF r J 

Fig. 1. The vert ical radiating element can 
be of telescoping sections of aluminum 
tubing , with the top section made of alu· 
m inum angle and threaded rod, as 
shown in the detail at B. Insulation, such 
as a section of PVC pipe, should be 
placed between the support and the bot· 
tom of the rad iator. Hose clamps or muf· 
lier clamps can be used to fasten the ra· 
diator to the support. The radials are 
wire, and can serve double duty as guy 
lines if necessary. 

that long as well. Just 
remember, the longer they are, 
the lower the Q, thus the 
greater frequency spread and 
lower vswr. The top section is 
composed of two pieces of 
aluminum angle stock 1.8 
meters (6 feet) long. The angle 
stock is 12 mm (1/2 inch) wide 
and its thickness is about 1.5 
mm (1/16 inch). Two of these 
are used together for additional 
strength. Threaded rods are 
used for the spines in the t ip 
section of the vertical. A total 
of eight is needed. 

In the original installation, 
the spines were fastened with 
a single nut on each side. After 
learning a little more about 
mechanics and strain, I decided 
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to use two nuts on each side. 
When the measurements have 
all been made and the holes 
drilled, the first spine is 
centered, and one nut on each 
side is tightened up, then the 
second nut on each side is 
locked up against the first. This 
results in a very secure struc· 
ture. The supporting structure, 
or bottom sections, can be 
aluminum tubing; use your own 
judgment. The bottom section 
can be 5 cm (2 inch) diameter. 
Then use telescoping sizes 
towards the top; whatever 
looks good and secure! 

The bottom of the aluminum· 
angle section at B should be 
secured to the tubing with two 
or more muffler clamps of the 
correct size. These will produce 
a good electrical bond at the 
joint, along with high 
mechanical strength. 

The antenna can easily be 
mounted on a roof top via 
brackets or a wooden 
framework. For mounting it 

103 METERS 
( 3 4 FT) 

- 2 114A LENGTHS 
!50 OHM COAX 

- TO TRAN$Mln£R 

Fig. 2. Two of the broad-band vert ical 
antennas can be mounted approximately 
1/4-wavelength apart and provided with 
switches or relays to change their dlrec· 
tivity. The parallel sections of coaxial 
cable help to provide a match between 
the antennas and the transmission line 
to the station. Be sure to allow for veloc· 
ity factor when measuring the coaxial 
cable. 

~n~ 
C04X TO 1 :- CF CF ~ 1 COAX TO 

ANTrnNA -+-l~,....._ ,,,. " /',....._J_.... ANTENNA 

w 

TO 
STATION 

0 

Fig. 3. The arrangement of switches or 
relays inside the control box of Fig. 2 
allows you to select East or West cardi· 
oid patterns, C and D, or a broadside 
north/south pattern as in B. Note that the 
section of cable used between switch 
positions EF must be 1/4-wavelength. 

next to a house, or in the clear, 
a simple telescoping push-up 
mast from Radio Shack, 
Lafayette, Olsons, or wherever, 
will do a good job. Just pull the 
whole thing up into place, with 
the base of the radiator well 
insulated from the top of the 
push-up mast. A piece of 
plastic pipe between the 
radiator and the support is fine 
as an insulator. 

As far as the height of the 
support mast is concerned, it 
should be a 15 meter (50 foot) 
type extended to 12 meters (40 
feet), or a 12-meter mast 
extended to 9 meters (30 feet). 
This will give added strength 
and safety, too. The system 
should be very well guyed, no 
matter what your choice of 
mast height. 

The vertical antenna on top 
of the mast should have Nylon 
rope to guy it in place. It 
should be guyed in three 
places. Do not use wire, for it 
can destroy the radiation 
pattern, even if the wire length 
is broken up with insulators. 

E 



An array for directivity 

A single vertical antenna 
does a great job radiating a 
signal in all directions and, 
because it is mounted well 
above objects and has a radial 
system of its own, the angle of 
radiation is quite good toward 
the horizon. However, we 
decided to try a pair of them 
for directivity and gain on 40 
meters. As shown in Fig. 2, we 
mounted two vertical radiators 
at a height of 10.6 meters (35 
feet). They were spaced almost 
the same distance (10.3 meters, 
or 34 feet) apart. Each was fed 
through a half-wave section of 
50-ohm coax from a switch that 
al lowed the operator to change 
the radiation pattern, Fig. 3. 
With the switch in one position 
the radiation pattern is a 
cardioid, C, which can be 
reversed to the other direction 

as shown at D. The cardioid 
pattern provides approximately 
3 dB gain over a dipole. A 
broadside pattern, B, with a 
gain of 2 to 3 dB is obtained 
with the switches set to " BR." 
A matching section made of 
two parallel quarter-wave 
pieces of 50-ohm cable is used 
to prevent a high vswr on the 
transmission line to the 
transmitter. 

Performance 
This array was used with a 

Drake T-4XC/R-4C combination 
in Ohio. The low-power and 
mobile stations buzzing around 
in W6 land were worked easi ly, 
using the broadside position. 
Bear in mind that the east-west 
broadside figure-8 pattern is 
not the pattern with maximum 
gain, yet Australian, New 
Zealand, and South African 
stations were worked on both 

CW and ssb! Working South 
American stations was simply 
effortless. 

Working 40 meters in the 
daylight hours was indeed 
most interesting. There 
appeared to be a nice high
angle content as well as the 
low-angle stuff that came 
flowing through. Later on, in 
the evening, Texas stations 
would just bomb in. The front
to-back ratio was observed on 
local signals, long-haul DX, and 
foreign broadcast stations as 
well. Usually it was about 13 to 
20 dB, just as the textbooks 
predict. 

This type of vertical antenna 
is recommended to anyone 
who is at all interested in 
working DX. It will outperform 
the ordinary d ipole by far 
because of its low angle of 
radiation. If you think one is 
good, try two! HRH 

Cleveland 
Hamfest! 

0 Protects you• equip
menl and your in· 
ves1men1 

U Handsome apoearance 
precise ht 

U Made of durable 
v inyl - machrne 
stitched. 

SATURDAY 
SEPT. 9th, 1978 
8:00 AM to 6:00 PM 

COUNTY FAIRGROUNDS 
Berea, Ohio 

Admission: $2.00 
Check-In on 146.52 

For more info, Write to: 
Cleveland Hamfest Assoc. 

P.O. Box 27211 
Cleveland, Ohio 44127 

More details? Ad Check page 94. 

Cover Craft Dust 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 value. Repairs are 
reduced, useful life is extended . You save ! 

See your dealer or send S.A.S.E. for list of 

~ Co\?E"R0

mCReA
1FT 

~ P.O. BOX 555, AMHERST, NH 03031 
Telephone (603) 673-8592 
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HEADQUARTERS 
for 

$KEN\NOOD 

TS·820S 

TS·700SP 

NEAR CHICAGO? 
TR-7400A COME IN AND SEE US! 

KENWOOD ACCESSORIES Tim WB8SBL and Mike WN9ANF 
serving you! 

MC-50 R-820 

• 
,! 
·,~.' 

' =---

194 
I 

EAICKSON 

Tnuhv 

rrr 
Hours: 9:30-9:00 Mon. & Thurs. 

SM-220 TV-502S 9:30-5:30 Tues., Wed . and Fri. 
9:00-3:00 Saturday 

And ... All These Other Fine Lines: 
• Alda • Ameco • ASP • Atlas • Belden • Bencher • Bird • COE 
• CIR • CES • Cushcraft • DenTron • Drake • Hy-Gain • lcom 
• KLM • Kenwood • Larsen • MFJ • Midland • Mosley • NPC 
• Newtronics • Nye • Palomar • Regency • Shure • Swan 
• Standard• Tempo• Ten-Tee• Transcom •Wilson• Yaesu 

~ CALL FOR ERICKSON'S I I 
~ LOWPRICETODAY .:.. 

RICKSON COMMUNICATIONS, INC. 
5935 North Milwaukee Ave., Chicago, IL 60646 
(312) 631-5181 We Service What We Sell 
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There's f 
nothing 
like it • 

Respected worldwide as 

the only complete authority 

for radio amateur 

QSL and QTH information. 

The U.S. Callbook has over 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to ex
pect from the Callbook. 

Specialize in DX? Then you're 
looking for the Foreign Call· 
book with almost 300,000 
calls, names and addresses of 
amateurs outside of the USA. 

U.S. Callbook $14.95 

Foreign Callbook $13.95 

Order from your favorite electron
ics dealer or direct from the pub· 
lisher. All direct orders add $1 .50 for 
shipping. Illinois residents add 5% 
Sales Tax. 

RAD IO AMATEUR 11 b k 
ca DD 1Nc. 

D ept. E 925 Sherwood Drive 
Lake Bluff, Ill. 60044 

More details? Ad Check page 94. 



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

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

Setup dimensions 
All cle.nciits leng1hen 10 meter sect ion 2~ 
Shorten ck mcnl lips Jo/8~ all elemen1s. Moved IS mete.:_' __ _, 

~ l: 
1 

pis.ton 1/2" on ull l rnps towtird s t ip. 

~ Phone 

14.2 
FREQIJENCY 

14.l 14.150 

1:LBif-ld 
21MC 21.1 21.2 21.J 21..4 21-450 

FREOUF.NCY 

iJJ'k±*I 
23MC 28.2 28 .4 28.6 28.8 29 0 

FREQUENCY 

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

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

Reinforced by super specs, 
TB3HA's one tough competitor: 
0 8dBd average forward gain. 
0 20-22 dB front to back ratio. 
0 16' turning radius. 
0 longest element : 28'2'.' 
0 16' boom, optimum spacing. 
0 direct 52 Ohm coaxial feed . 
0 wind load@ 80 mph: 110 lbs. 
0 44 lbs. net weight. 
0 $ 219.95 complete, Swan Credit 

Card accepted. 
For $219.95 at your local Swan 

dealer you can start operating 
tri-band from a position of real 

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

~------------------------, 
Please rus h full information o n Swan's 
Heavy Duty Tri·Band Beam Antennas: 

0 3-clement TB 3HA 
0 4-elem ent TB4H A HRH 8/78 

Address-- ---------

CitY-------------

S tate _ _ ____ Zip _ ___ _ 

FREE! Personallud call-letter plaque 
21/4" x 4" with stand , 
no c ha rge. 
0 Please se nd my 

plaque enscribed 
with my station call 

L------------------------~ 
~.S..AM 
~ ELECTRONICS 
a subsid iary of Cubic Corpora tion 

305 Airport Road, Oceanside, CA 92054 
Swan's cont inuing commitment to product improvement 

may affect specifications and prices without notice. 



BY PAUL F. HULTQUIST, WBISEQ 

· ··~ ..... ..... •:::· . . c •••• 
Record the history of your im: 
station as you llre It 

Say - that's a nice layout you 
have in your shack. You 've 
fixed up that old transmitter 
from the flea market so it really 
shines. I see you found a VFO 
to go with it, too. Great! And 
look at the wall full of QSL 
cards . . . when was 40 meters 
open to Alaska? I guess I 
missed that one. So, go ahead, 
see what's coming through on 
15 meters today, and I' ll just 
look over your shoulder. 
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Uh, I hate to bring this up, 
OM, but are you keeping a 
record of these, your golden 
days of amateur radio? Twenty 
years from now will you be able 
to remember when you got 
your first license? Wil l you be 
able to find one of your original 
QSL cards? You can if you plan 
ahead - with very little effort 
- you' ll have an interesting 
and useful record of your own 
development as a ham. 

What I'm suggesting is that 
you start keeping a notebook. 
Logbooks are f ine, but they 
really don' t have space for the 
kinds of things I have in mind. 
So maybe you should go 
looking for a bound book in 
which to store the memorabilia 
that may brighten your day a 
few years hence. 

An 8-1/2 x 11 notebook is 
ideal - a spiral-bound model is 
fine, but don't settle for a 
loose-leaf notebook. Why? 
Because the pages can be 
removed and that defeats the 
whole idea. Get a notebook 
with several dozen pages, and 
don't fret if it doesn't seem to 
fill up very fast. A so-called 
quadrHle-paper notebook 
(squares. instead of horizontal 
lines) is what I like to use 
because the vertical lines help 
me neatly arrange things on 
the page. 

What kinds of things should 
go in it? Let me tell you what I 
put in mine and maybe that will 
give you some ideas. The first 
thing is a photocopy of my first 
Novice license. That's followed 
by the original of my 
Technician license, plus the 
" interim DV" card the FCC 
gave me when I upgraded 
again. Out of curiosity, I kept 
track of the dates when I took 
the exams and the dates when 
the tickets arrived in the mail. 
Those were exciting days and 
I'd like to remember them. 
(Also, it's handy to know how 
fast the FCC operates!) 

Then there are the QSL 
cards. When the first batch of 
" WN" cards from that famous 
tiny printing company were 
about to run out I salvaged one 
of each color to mount in the 
pages of my notebook. I'm glad 
I have them now, otherwise I'd 
have forgotten what they 
looked like. From each new 
batch (if they are different) 1 
take a sample to mount in the 
notebook by means of " photo 
corners." The cards form an 
interesting and colorful display 
by themselves. 



Equipment is another 
subject. I have recorded the 
type, model number, and serial 
number of each piece of ham 
gear that I have had, and when 
I bought it. In addition, if I've 
sold a piece of gear I have 
recorded the name of the 
person to whom I sold it and 
the date of the sale. Having 
that information recorded is 
sometimes useful - extremely 
so in case there should be a 
fire or burglary. 

Maybe it would be 
interesting to take some 
photographs of your shack and 
mount them in the notebook. If 
you have a change of equip
ment or location, a new set 
can be added to the old to 
show how your shack has 
progressed. The photos, along 
with your records, are very 
good to have for insurance 

purposes (keep extra copies in 
your safety deposit box). 

Perhaps you'd like to record 
the log information from your 
first QSO; maybe you have a 
QSL card from that same QSO 
to mount in the book. Record 
your first DX contact. Keep 
track of your progress toward 
WAS, and then record when 
you got it. 

I keep several notebooks. 
One is the " memoirs" 
notebook containing the kinds 
of th ings I've just mentioned. 
The others are technical 
notebooks in which I keep 
many different things. In one I 
keep data on the spare parts 
that I have - a list of the more 
valuable items in the junkbox. 
(Do I have a 6L6GB? It's easier 
to look in the notebook than to 
go through the several card
board boxes filled to the brim 

with spare parts.) Another 
contains design data -
circuits, descriptions, and such 
- for things I have built or 
plan to build. Still another is a 
loose-leaf notebook containing 
service manuals, assembly 
manuals for antennas, and 
instruction manuals that I don't 
want to lose. If I have to lend a 
service manual to a service
man, or need to find it for any 
other reason, I know where it 
is. In some of the manuals I 
had to punch holes to fit the 
rings of the notebook, but in no 
case did this destroy the value 
of the manual; rather it became 
more useful because now I 
know where it is at all times! 

I've gotten a lot of pleasure 
from looking back through my 
notebooks, particularly the 
historical one. I'm sure you 
will too. HRH 

The Lightweight Champ. >>>>RAM CO<<<< 
Professional in Performance 

Protessional in Appearance 

only 

$79.95 

Kantronics 8040-B Receiver 

The 8040-B is a versatile CW receiver at a 
modest price! This battery-powered unit makes a 
great camping and vacationing rig. 

Prospective hams can copy real QSOs with a 
reasonable investment. Watch for our companion 
transmitter, available soon! 

Coverage runs from 3.650 to 3.760 MHz, and 
7.050 to 7.150 MHz. Write us for more details! 

K'KANTRDNICS 
The Lightweight Champs. 

Telepnone 91J-842-7745 

Lawrence, Kansas 66044 

More details? Ad Check page 94. 
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larsen ... 
· ~-~.the ~©@~~~ antenna 
·in town 

-' ,', ' 

~~¥·:'''; · .gives you the 
~i\~i;; ~~~ performance~:\1 r~'._!· ; , · 1 

Since the first Larsen Antenna was introduced some 15 years 
ago, this basic fact has not changed: Larsen Mobile Antennas 
are designed and built to outperform. 

With the introduction of the Larsen exclusive KUlrod whip, this 
superior performance is a fact more than ever. 

We're not going to confuse you with details on metallurgy, 
radiation resistance, plating systems and all that. Instead we 
suggest that you make this simple test: 

Take any antenna other than a Larsen ... one with a regular 
unplated 17-7 PH stainless steel (.100/.050) tapered whip. 
Apply a good husky signal to it ... 100 watts, for, say, a full 
minute. Then, power off, feel the antenna. Careful! Burn 
qi isters aren't pleasant. 

Next ... try a Larsen Klilrod Antenna. Put it to the same test. 

Amazing, isn't it! 
That's our story. Heat means power ... power that isn't radiated 
... power you shouldn't throw away. With the Larsen Klilrod, 
power goes into communicating instead of heating the 
antenna. That's why you can HEAR the difference. 

Larsen Antennas are available to fit all styles of mounts and 
to cover Amateur frequencies from 6 meters through 
450 MHz. Write for complete catalog and list of 
dealers nearest you. 

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

In Canada write to: 
Canadian Larsen 
Electronics, Ltd. 
1340 Clark Drive 
Vancouver, B.C. V5L 3K9 
Phone: 6041254-4936 

® K'Olrod ts a Registered Trademark ot 
tarsen Electronics. Inc. 

~ 
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WHAT DO THE BIRDS WATCH? 

OTHER BIRDS, of Course! 
Be a good egg ... buy a BIRD! 
. __ from your Bird distributor 

MODEL 
43 $120 

ALL ITEMS AND ELEMENTS 
ORDINARILY IN STOCK 

Prepaid Shipm ent in Continental USA Only 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 M c K INNEY HOUSTON, TEXAS 77002 
713/ 658-0268 Notes 713 / 497-5683 

Cramped 
for Antenna 

space? i1 

.& --;;.:-. --;-- ; 

\ • I : 1 l 

The McKAY DYMEK DA 100. 
The DA 100 is a com pact, wide dynamic 
range, broadband, untuned, omni-direc
tional receiving antenna covering the 
frequency range of 50 kHz to 30 MHz. 
The exterior module, a small weather-proof 
box with a 56 inch (142 cm) whip delivers 
the signal to the power supply unit through 
a supplied 50' coaxial cable. 
The power supply locates near your 
general coverage receiver and attaches 
with a supplied patch cord. 
The DA 100 antenna is small, bu t will equal 
or outperform a 100' long wire antenna, 
and is pr iced within reach of everyone! 
Output Impedance - Attenuator Switch 
provided to match receiver input 
requirements and prevent overload. 

Orde r factory Direct. Call toll free today! 
Money Back guarantee. Rent/Own Plan 
available. Specs and details on request. 

Nationwide 800/854-7769 ,...,.ii • 
California 800/472-1783 lttillil 
~ McKay Dymek Co. 
l f j ( ~ 111 S. College Ave., PO Box 5000 

1111111 Claremont CA 91 711 

More details? Ad Check page 94. 



Why not have the best? 
The HAL ST-6000 Demodulator offers outstanding performance, versatility, and ease of 
operation. The Receive Demodulator features multiple-pole active filters available for "high" or "low" tones. 
These filters are frequency-matched to the transmit tone crystals for true transceive operation. Input 
bandpass filters, discriminator filters, and post-detection filters are carefully designed and tested for optimum 
weak-signal recovery. The ST-6000 has an internal loop power supply, 2 loop keyers, RS-232, MIL·l88C, and CMOS 
data VO, and rear panel connections to data and control circuits for connection to UART and computer devices. 
Use it with the HAL DS-3000 KSR for the best in RTTY performance. $595.00 

Write today for HAL's latest RTTY catalog. 

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

For our Overseas customers: 
see HAL equipment at: 

Richter & Co.; Hannover 
I.E.C. lnte rrelco; Bissone 
Vicom Imports; Auburn, Vic., Australia 
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Dear Horizons: 
I am a 48-year-old bricklayer and 

I also collect vintage radios as a 
hobby. I am now enjoying ham 
radio. On August 5, 1977, I 
received my Novice ticket, and on 
February 24, 1978, I passed my 
Extra class exam. My purpose in 
writing you is the hope that 
perhaps a ham somewhere will 
take it as encouragement to 
upgrade to stay in ham radio, with 
the knowledge that it is possible 
to obtain the coveted Extra ticket 
with hard work and dedication to 
purpose ... 

I'm now working 20-meter DX! 
Carl Elkins, WD4KWO 
Nashville, Tennessee 

Dear Horizons: 
I really enjoy the DX articles by 

Bob Loche r, W9KNI, and I think he 
should be in every month, whether 
or not he works a new one. He 
really does a great job. Bob 
already has me hooked on 20-
meter CW once I pass my General 
test. I have an Ameco theory book 
and the 1977 ARAL Handbook from 
your store. Right now I am working 
on a keyer for my TS-520. I have 
been on the air for about 6 weeks 
and have 25 states tor my WAS. 
Thanks again for the great 
magazine. 

Ken Claerbout, WD9DEE 
Cedar Grove, Wisconsin 

Dear Horizons: 
After reading the article by 

K41PV, about dangers of operating 
a transceiver in a hospital, I just 
had to comment. My husband, 
Don, WB8JYX and I, WA8QPN, 
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have both used our TR22Cs in the 
hospital this year, and found great 
pleasure in this! No matter what 
the article says , I'd do it again . 

Before I had my baby , it gave me 
comfort to talk to friends and 
relatives that are hams I've known 
some twelve years. My room 
partner had her baby to coo over, 
while mine remained in my pouch. 
Talking on 2 meters gave me 
company, and relieved my 
tensions and anxiety. 

While my husband was in an 
isolated private room for five days, 
radio gave him something to do 
besides paint-by-numbers. The 
nurses seldom entered his room 
as they thought he had a 
contagious disease. 

My many friends in this area 
have used their rigs in the 
hospital. It isn' t very pleasant to 
be blind or a paraplegic and not be 
able to operate amateur radio, 
when you could get some 
compan ionship and enjoyment out 
of your favorite pastime. 

Really, I think any ham would 
consider the morale value when ill , 
over the dangers that K41PV has 
presented. 

Until it can actually be proven 
with humans, not animals, that a 
few microamps can be dangerous 
to my health or others that operate 
amateur radio, let's take our rigs to 
the hospitals. Ham radio passes 
the time, even just to listen. 

Mrs. Verline Ferris, WASQPN 
Hazel Park, Mississippi 

Thousands of hams have operated 
their equipment from hospital 
beds, and many more will do so, 
with no resulting problems. 
However, author Carr is quite 
correct in pointing out some of the 
danger areas. He has done this so 
that the unsuspecting ham will 
realize that operating radio 
equipment is a privilege, granted 
on the condition that such 
operation cause no problems with 
vital monitoring equipment in the 
hospital. It 's not that 
microamperes cause problems by 
being enough to injure someone, 
but rather that microamperes can 
upset the function or readings of 
some delicate piece of life
sustaining or vital-signs 
monitoring equipment. Many 
hospital staffers are not aware of 
the dangers, are too busy to make 
the tests, or have had false (or not 

so false) alarms caused by radio
frequency interference (not 
necessarily from amateur 
equipment in every case). Thus, 
many are reluctant to grant 
permission, and are within their 
rights in refusing. You, and many 
other hams, were most fortunate in 
being in a facility with an 
understanding staff and that had 
no delicate equipment nearby that 
could be upset by your two-meter 
signals. I cannot argue with your 
premise that amateur radio is a 
morale booster, and, where it is 
safe, I am all for it. Thanks for 
sharing your thoughts with us. 

Editor. 

Dear Horizons: 
I have just f inished read ing the 

article in the August issue, 
Mechanics - Insight to 
Electronics," by Norman S. Land , 
W4KOM. It was the best I have 
seen on explaining the mysteries 
of electronics to a beginner. I 
would li ke to see more like this on 
other phases and parts of elec· 
tronics. I understand mechanics, 
but electronics comes harder. Mr. 
Land did a good job of putting it in 
my language. 

I li ke Ham Radio Horizons for 
articles such as this. I want to 
learn about electronics, at least 
enough to be able to operate my 
rig. Keep up the good work. 

Henry 0. Davis, WB4CNF 
Louisville, Kentucky 

Dear Horizons: 
I have just finished reading the 

article concerning the Happy 
Flyers in the March, 1978, issue of 
your fine magazine. 

Before I go any farther, I would 
like to state that the name of the 
game is to find the crash site or 
the lost person and save as many 
l ives as possible. Who gets the 
cred it is surely not important. 

I am the Safety Officer of the 
North Carolina Wing of the Civil 
Air Patrol. As such, I am 
concerned about the safety factor 
when aircraft which are not 
coordinated by Search Mission 
Headquarters start flying around a 
search area, no matter how 
motivated. 

Civil Air Patrol personnel spend 
many hours in training for their 



search and rescue function. This 
includes training in effective DF 
procedures, both ground and air. 
The CAP personnel are very 
competent. 

It is going to complicate things 
greatly if we have to worry about 
the possibility of having 
uncoordinated aircraft in our 
search areas with the danger of 
mid-air collisions. 

I would like to suggest to the 
Happy Flyers that they join the 
CAP. We can certainly use their 
expertise and enthusiasm. Many 
CAP members are also Amateur 
Radio operators and pilots. As an 
added incentive, the United States 
Air Force reimburses the cost of 
all fuels and lubricants expended 
during authorized missions. 

Joseph M. Meserve, WA4HFF 
Lt. Col., CAP 

Weaverville, North Carolina 

Dear Horizons: 
I have enjoyed reading Ham 

Radio Horizons, and as a fairly 
new ham have benefited from the 
technical material. I would like to 
see more articles covering more 
advanced electronics though, as I 
am now beyond the beginner 
stage. 

The one thing that bothers me is 
that the last two issues were on 
the newsstand two weeks before 
my copy arrived at home. 

David J. Adamy, WB1 DMM 
Reading, Massachusetts 

Ah, yes, the perennial problem 
with mail delivery of magazines. It 
happens to all of us - I 
sometimes get bent out of shape 
when my buddies tell me over the 
air what is in the newest science
fiction magazines, which they 
bought at the drugstore last week, 
while my mailbox remains empty. 
Thanks, David, for your thoughts, 
and we'll try to keep Horizons 
good enough that you'll think it's 
worth waiting for. Editor. 

Dear Horizons: 
Just received my first copies of 

your magazine. They are very 
interesting. I appreciate especially 
the large type. Perhaps this is due 
to my age; I've been licensed since 
1919 and it's nice to have 
something I can read easily. 

In your 1977 Wrap-Up issue, how 
did you happen to miss the 
magazine Pacific Radio News 
published in the 20s? I think it was 
the forerunner of Radio. You also 
should have mentioned the 
Hamilton-Carr Company in 
Chicago, which later became the 
Allied Radio Company. 

In your article on surplus 
equipment, along with the BC375 
and other stuff - you should have 
mentioned the ART-13. 

Charles L. Barker, W7G ND 
Pullman, Washington 

I would guess that author Nagle 
didn't have one of those 
magazines in his collection, or 
else he would have mentioned it. 
He's doing research for more of 
the same, so your information will 
be added to the file. As to the 
Surplus Equipment - well, a list 
of all of the surplus stuff that was 
on the market would fill a year's 
worth of magazine space, so the 
author used what he thought was 
of greater interest. Besides, I know 
of some people who are still using 
an ART-13 ... and they sound like 
it. Editor. 

Dear Horizons: 
The Ham Radio Horizons article 

on the "Happy Flyers" is great. We 
appreciate W6NIF's labors in 
putting it together for the cause. 

Inquiries are being received from 
all over the country - for the 
forming of squadrons, DF training, 
assembly and installation of DF 
units, repeater·s ite monitoring, etc. 
The response is genuinely heart
warming. Thanks for stimulating 
the interest. 

Paul Hower, WA6GDC 
International Vice.commander 

Happy Flyers 

Dear Horizons: 
I thought you might like to know 

the latest from the Rapp family 
("The Youngest Ham," May, 1977 
Ham Radio Horizons.) Rusty now 
has his Technician class license, 
which he passed while he was still 
6 years old! He's really overjoyed 
about it, and serves as net control 
once a month on the Old Post 
Amateur Radio Society two-
meter net. 

I've joined the wonderful world 

of hams too - as WD9HEE. I'm 
really enjoying amateur radio, it's 
more than I dreamed it could be. 
Perhaps because I worked so hard 
for it, it means more to me. My 
thanks go to you people at 
Horizons for all you've done. 

Margie Rapp, WD9H EE 
Vincennes, Indiana 

Dear Horizons: 
I was a Morse operator for 20 

years, prior to 1936. We used a lot 
of Phillips Code on the Broker 
Wire. I wonder if you might be able 
to tell me where I could obtain a 
Phillips Code book. 

Glenn A. Burdick, WB0TVX 
Edina, Minnesota 

Glenn, you might try writing to 
Radiographies Books, P.O. Box 
18492, Cleveland Heights, Ohio 
44118. They have some old radio 
books, and I've heard that they 
occasionally have copies of the 
Phillips Code. Editor. 

Dear Horizons: 
If you ever find out who wrote 

"Other Countries Please Stand 
By," (February, 1978, Ham Radio 
Horizons) pass along my congratu
lations. The author has a great 
sense of humor. More, maybe? 

Steve Gibson, WB4NBI 
Vienna, Virginia 

Dear Horizons: 
I was greatly pleased, and a bit 

astonished, to receive the 
reminder about my impending 
license renewal. The fact that I 
have already applied doesn' t take 
away one bit from the kindness 
and thought put into your effort, 
and I sure do thank you. That's 
just one more reason why I have 
renewed my charter subscription. 
You're doing a great job. 
Thank you! 

Fred Westervelt, W4NO 
Charlottesville, Virginia 

Thank you for your kind words, 
Fred. The license renewal 
reminders are part of our effort to 
make amateur radio more 
enjoyable for everyone. To borrow 
a slogan from TV-land, "Horizons 
cares." Editor. 
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PRODUCT 
SHOWCASE 

New Drake Transceiver 

The new TR-7 transceiver from 
the R.L. Drake Company is the 
first commercially available 
amateur transceiver that uses a 
48-MHz i-f. This concept allows 
great flexibility in frequency 
coverage as well as providing 
greatly improved image re
jection. 

Reception through the entire 
range of 1.5 through 30 MHz is 
provided by the TR-7, and, with 
the use of an Aux-7 Range-Pro
gram board, the range can be ex
panded to cover from O to 30 
MHz. The up-conversion tech
nique, along with the synthe
sized/PTO frequency control 
makes this extended frequency 
coverage possible. 

Full passband tuning is anoth
er feature of the receiver portion 
of the unit. It is possible to tune 
from the top edge of one side
band, through zero, to the bot
tom edge of the other sideband. 
The range is also wide enough 
to allow tuning through ATTY 
signals. This ability to place a 
wanted signal at the proper spot 
in the filter passband is a great 
aid when working the c rowded 
amateur bands. 

Further improved reception 
can be obtained by installing op
ti on al receiving-selectivity ti 1-
t ers in the rig; you can select the 
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desired filter by pushbutton 
switches on the front panel. 
Also, a unique system permits 
you to select the receiving filter 
independently of the transmitter 
mode or function. Thus you can 
transmit on CW but receive with 
an ssb filter, or even transmit on 
one sideband while receiving 
the other. Optional filter widths 
include 300 Hz, 500 Hz, 1.8 kHz, 
or6 kHz. 

On the transmit side of the 
unit, optional programmable 
coverage for non-amateur-band 
parts of the spectrum is avail
able. Proof of license for opera
tion out of the amateur bands 
must be submitted to the R.L. 
Drake Company before obtain
ing these options, however. This 
feature also takes care of any 
possible later expansion of the 
amateur frequencies. 

The all-solid-state design and 
broadband tuned circuits mean 
that there are no preselector or 
peaking circuits to contend with 
in the TR-7. The power amplifier 
is designed for continuous-duty 
ssb and CW operation. The effi. 
cient internal heatsink provides 
enough dissipation in free air for 
full power on all modes except 
SSTV or ATTY. These high-duty
cycle transmissions are provid
ed for by an optional fan for ex
tra cooling. The transmitter is 
rated at 250 watts input on all 
modes, and the PS-7 ac power 
supply is designed to provide 
continuous-duty power for any 
mode. This supply also accepts 
input voltages of 90-132 Vac, 
180-264 Vac, at 50 to 60 Hz, 
which makes it ideal for over
seas locations. The TR-7 trans
ceiver may also be operated 
from any nominal 13.6 Vdc sup
ply capable of providing 3 A on 
receive and 25 A on transmit. 

Additional features of the 
TR-7 include a digital frequency 
readout which will provide ac
curacy of ± 100 Hz, or an analog 
readout with ± 1 kHz accuracy 
when properly calibrated. The 
digital frequency display can be 
used as a test instrument with 
frequency capability of up to 150 
MHz, with access to the counter 
input through a rear panel con
nector. Power-output metering 

is obtained by making the stand
ard S-meter double as a built-in 
wattmeter/swr indicator. 

Some of the specifications 
from the TR-7 brochure are: 

Dimensions, height, width, and 
depth: 11.6 x 34.6 x 31. 7 cm (4.6 x 
13.6 x 12.5 in.). 
Rece iver sensitivity: less than 
0.5 µV for 10 dB S + N/N ratio. 
Image and i·f rejection: greater 
than 80dB. 
Power input: 250 watts PEP ssb; 
250 watts CW. 
Spurious output: greater than 50 
dB down. 
Harmonic output: greater than 
45 dB down. 
Intermodulation distortion: 30 
dB below PEP. 
Undesired sideband suppres
sion: greater than 60 dB at 1 kHz. 

A wide range of optional 
features is available, including 
a noise blanker, mobile mount
ing kit , and crystal filters. A 
speaker in a matching cabinet, 
and a similarly matching remote 
vfo, will combine with the TR-7 
transceiver to make a complete, 
attractive, and state-of-the-art 
amateur station that will set the 
pattern for years to come. 

For more information, see 
your authorized Drake dealer, or 
write R.L. Drake Company, 540 
Richard Street, Miamisburg, 
Ohio 45342; or use ad check on 
page94. 

VIZ Wattmeters 

The Test Instruments Group 
of VIZ Manufacturing Company 
has introduced two new easy-to
use wattmeters that are ideal for 
testing vhf, fm, and even uhf 
transmitters as well as popular 
high-frequency and CB units. 

The WV-551A dummy-load rt 
wattmeter has a broad frequency 
range - from 1.9 to 512 MHz. 
Its power range is 0.5 to 15 watts 



with full-scale accuracy better 
than 5 per cent. Input impe
dance is 50 ohms, and vswr is 
less than 1.15:1 at 500 MHz. It is 
simple to use: the transmitter 
output line is connected directly 
to the unit and readings are 
taken from the scale on a taut
band meter. The user price for 
the WV-551 A is $60. 

The WV-552A in-line rf watt
meter is a dual unit used to 
measure both forward and re-
fleeted power - especially use
ful in matching and adjusting 
antennas, or tor tuning transmit· 
ters for maximum output. Read
ings are taken from the two 
easy-to-read meters. 

Measurements with the WV-
552A are possible over three 
selectable frequency ranges: 
20-40 MHz, 40-100 MHz, and 
100-230 MHz. The meter's power 
ranges are 0-20 watts and 5-100 
watts (forward), and 0-5 watts 
and 1-20 watts (reflected); full
scale accuracy is better than 5 
per cent. The vswr is less than 
1.15:1 over the entire frequency 
range, and input impedance is 
50 ohms. 

Both wattmeters are supplied 
with type M connectors; M-to-N 
and M-to-BNC adapters are 
available. 

The user price is $150.00. For 
further information and data 
sheets, contact Bob Liska, VIZ 
Test Instruments Group, VIZ 
Manufacturing Company, 335 
East Price Street, Philadelphia, 
Pennsylvania 19144; telephone 
(215) 844-2626; or use ad check 
on page 94. 

Whitehouse Parts 
Catalog 
A new catalog is available from 
G. R. Whitehouse & Co., of 
Amherst, New Hampshire . It 
lists many of the parts for 
amateur projects which have 
been described in ham radio, 
Ham Radio Horizons, and other 
amateur literature. 

A scan through the pages 
reveals such items as a kit of 
parts for Noise Bridges, Trans
matches, and Computing SWR 
Indicators. There are several 

pages of individual component 
listings, such as toroid coils, fer
rite beads and rods, and an as
sortment of cores tor the experi
menter. 

A number of Barker & William
son items are carried by White
house, including coaxial 
switches, air-wound coils, multi
band plate circuits for high-

power final amplifiers, and at
tenuators and filters. 

The catalog shows a good se
lection of variable capacitors, in· 
eluding those made by E. F. 
Joh nson, James Millen , and 
some Cardwell and Hammarlund 
types. Another sect ion reveals 
Jackson Brothers dials and 
drives, James Millen knobs and 

.--~~~~~~~~~~~~~~~~~~~~~~~~~ 

' ·, 

What sort of get-up do you need to 
DX? Ask your favorite HAM. We know all 
about up. In fact, we're number one from 
the ground up ... when it comes to amateur 
communications towers. We've been 
building them for HAMS for more than two 
decades. 

Whether you're thinking crank-up, 
guyed or free-standing, check with us first. 
We're Tri-Ex. Reliable, dependable. 

When we say number one from the 
ground up, we're talking about towers like 
Tri-Ex's Super Mast. This nifty slim tower will 
get you up 40-feet. It slips down to an easy 
to work at 21 feet when nested. It's the 
ideal tower for the low profile HAM 
operator. Attaches easily, simply to the 
side of your garage or house. It's hot 
dipped galvanized after fabrication for 
long life. And it's a low cost tower. 

Write today and get up with a Tri-Ex 
Super Mast-then go! Do it now! 

ri-EX 
TOWER 
CORPORATION 
7182 Rasm ussen Ave. 
Visalia, Calif. 93277 
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... at last . .. 
your shack organized! 

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

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

FINISHES: Walnut or Teak Stain. 
Also available in Unfin ished Birch, $124.95. 

Additional Information on Request. 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted. 

F.0.B. Culver City. (In Calif. Add 6% Sales Tax.) 

S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVENUE • CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870 * 

QUALITY KENWOOD TRANSCEIVERS 
. . . from KLAUS RADIO 

The TS-820S is t he r ig that is the 
t alk of t he Ham Bands. Too many 
built-in features t o list here. What 
a rig and only $1098.00 ppd. in 
U.S.A. Many accessories are also 
available to increase your oper
a t in g p leasure and st at ion ver
satili ty. 

TS-700SP 
2M TRAN SCEIVER 

Guess which transceiver has made 
t h e Kenwood name near and dear 
to Amateur operators, probably 
more t han any other piece o f 
equipment? Th at 's r ight, the TS-
520S. Reliability is the name of 
this rig in capita l letters. 80 thru 
10 meters with many, many bui lt· 
in features for only $739.00 ppd. 
in U.S.A. 

TR-7400A 
2M MOBILE TRANSCEIVER 

Super 2·met er operating capabili ty 
is yours with this u ltimate design. 
Operates a ll m odes: SSB (upper 
& lower). FM, AM and CW. 4 M Hz 
coverage (144 to 148 M Hz). The 
combination of t his un it's many 
exciting features with the qual ity 
& rel iabil ity that is inherent in 
Kenwood equipment is yours for 
only $729.00 ppd. in U.S.A. 

This brand new mobile transceiver 
(T R-7400A) with t he astonishing 
pr ice tag is causing quite a com· 
motion. Two m eters with 25W or 
lOW output (selectable>. digita l 
read·ou t, 144 t hrough 148 MHz 
and 800 channels are some of the 
f eatures t hat make this such a 
great buy at $399.00 ppd. in U.S.A. 

Send SASE N OW f or detai l ed info on these systems as w ell as on many other f ine 
lines. Or, bette r still, visit our store Monday t hru Friday from 8:00 a.m. t h ru 5:00 p .m . 
The Amateu rs at Klau s Radio are here t o assist you in the selection of the optimum 
unit to f ullfil l you r needs. 

•t&IJi D&DiO 
8400 N. Pioneer Parkway, Peoria, IL 61614 
Jim Plack W9NWE- Phone 309-691-4840 

Inc. 
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shaft couplers, and aluminum 
cases. There is also a large sec
tion listing the J . W. Miller in
ductors and the Cushcraft line 
of antennas and accessories. 

To obtain your copy of this 
free catalog , wr ite to G. R. 
Whitehouse & Co., 16 Newbury 
Drive, Amherst, New Hampshire 
03031 , o r use ad check on 
page 94. 

Wayne Bracket 
The Wayne Bracket Com

munications Command Con
sole provides a way to mount 
and install expensive communi
cations equipment in any vehi· 
cle. The rugged, solid-aluminum 
bar-stock frame and crossmem
bers allow you to position all 
sorts of electronic equipment 
for convenience and safety. An 
investment in this infinitely 
pract ical bracket makes the in
stallation neat, quick, easy, and 
economical. It fastens over the 
drive shaft tunnel in any non
console, column-shift vehicle 
using only four sheet-metal 
screws. Models are available for 
flat-surface installations. 

The bracket provides an ideal 
place for a first-aid kit, f ire ex
tinguisher, and flashlight. It 
completely eliminates dash
mount hassles and mickey
mouse floor rigs. The Wayne 
Bracket's low center of gravity 
and central location protects 
expensive equipment wh ile pro
viding maximum front-seat 
room. For more informat ion, 
request our " 10 basic benefits" 
brochure at no obligat ion. Write 
to E. Lee Reid , Wayne Com
municat ions, Inc., Post Off ice 
Box 57, Doctors Inlet, Florida 
32030; or use ad check on 
page 94. 

Erratic Errors 
The AM COMM S-2-25 writeup, 
featured in the Product Show
case port ion of the May, 1978 
issue of Horizons, contained an 
unfortunate error. The correct 
price of the S-2-25 should actual
ly be $399.95 and not $499.95. 



Standard C-6500 
General-Coverage 
Receiver 

The Model C-6500 is a synthe
sized, general-coverage, com
munications receiver; a new 
"Standard" with high-quality, 
low-cost performance that will 
please the most cri t ical listener. 
Reception capability is provided 
for a-m, CW, and ssb. Unusual 
stability is achieved by using a 
synthesized, drift-cancelling in
jection system in 30 tunable 
ranges, covering the entire 
broadcast band starting at 500 
kHz through 30 MHz. A 10-MHz 
reference oscillator provides the 
frequency stability necessary 
for excellent ssb reception. Dial 
accuracy is better than 5 kHz 
which is sufficient to locate and 
identify stations on known fre
quencies. 

There are two separate detec
tors, product and diode, to pro
vide excellent performance for 
both ssb and a-m signals. A 
mode switch provides wide or 
narrow selectivity. A tunable 
preselector allows the user to 
adjust for maximum sensitivity 
and interference rejection. Com
pletely solid-state in design, the 
Standard C-6500 operates from 
ac mains as well as eight inter
nal type "D" flashlight cells. 
Automatic switchover to battery 
operation is accomplished if the 
ac power should fail. For in
formation write Standard Com
munications Corporation, Post 
Office Box 92151, Los Angeles, 
Ca lifornia 90009; or use ad 
check on page 94. 

EMI Power 
Purifier Pack 

Now you can obtain a three-in
one package that will eliminate 
over 90 per cent of your mobile 

electrical -noise problems. 
Cal led the Power Purifier Pack, 
the kit from Marine Technology 
includes a power-line filter for 
use between the battery and 
your transceiver or other equip
ment; an alternator filter to re
duce or eliminate alternator 
whine; and an ignition filter to 
clean up noise from that source. 

The EMl-ACE, while not of
fered as part of the kit, can be 

obtained separately for use with 
fuel pumps, windshield wiper 
motors, coo ling or heating blow
ers, and the like. The ACE may 
not be necessary in all cases. 

For more information on the 
EMI Power Puri fier Pack, and 
other Marine Technology prod
ucts , write to Marine Technolo
gy, 2780 Temple Avenue, Long 
Beach, California 90806; or use 
ad check on page 94. 

Rohn is the TOWER FORCE when it comes to 
building towers - look at the BX Towers 
and you 'I I see why .. . 

• HDBX Towers will hold up to 18 
sq. ft. antenna capacity. 

• Due to design, BX Towers hold 
greater antenna loads than 
competitive models. 

• Can be assembled on the ground and 
hinged up or built vertically, 
section upon section. 

• Shipped nested 

• Fabricated in U.S.A. 

Check out the ROHN TOWER FORCE, you'll be 
glad you did ! 

6 Unarco-Rohn 
Division of Unarco Industries. I nc 
6718 West Plank Road. PO Bo• 2000 
Peoria . Illinois 61656 
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TROUBLE FREE TOUCH - TONE ENCODER 
Pot . Pond. POSITIVE TOUCH (KEYS DEPRESS) e MOBILE e HANOHELD 

POSITIVE MOUNT • NO POTTED PARTS (SERVICEABLE) 
~2.00 ---ti4 MIL SPEC. COMPONENTS • NO RFI • SELF CONTAINED 
( _ - . I XTAL CONTROLLED • LEVEL AO.JUSTMENT FROM FRONT 

Supplied with: Instructions. schematic. template. hard
ware. Operating Voltage: 4. 5 · 60V. PP· 1 A. designed for 
Standard Commun ications Handhelds . 

~ 2.5~ 

T 
"' "' "' 

(Californ ia residents add 6% sales tax .) 
PP·1=$55.00. PP·2=$5!1 .00. PP·1A=$58.00 
PP·1 M=$55.00. PP·2M=$58.00. M series· Mobile 

PP· 1 K=$66.00 . PP·2K=$69.00. 
K·series = Self Contained Delay Relay 
LETTERING OF UNITS OPTIONAL 

Av11l1ble 11: Ham Radio Center ..... , , . , . 1800) 325-363 6 
Denver Colo .. CW Electronics . . . . . 1303) 893·5525 

nnnn 
11 ann 
nnnni 
!I II l'!I Ill l 

Medford, MA. Tufts . . . . . . . . f6 t 71 395-8280 
PP· 1 Los Angeles. Hen.., Rod•o . . . ...• ....... 12 t 31 272-086t 

PP-2 • t:\ • r!IJ • t• PO Box 3435. Dept. Bl 
~ ... ~ .. -r1PO -vommun1ca 10DS Hollywood. ca111orn1a 90028 

2131852 1515 

~ L ELECTRONIC DEPT. STORE 
,.;;,UJ,n LAFAYETTE RADIO ELECTRONICS ASSOCIATE STORE 

ELECT 
COMPLETE QUALITY ELECTRONIC EQUIPMENT 

RONICS, INC. WRITE FOR SPECIAL QUOTE 
MAJOR BRANDS 

YAESU 
TEMPO 

KOK 

1315 BLUFF CITY HWY. 

DEN TRON 
CUSHCRAFT 

LARSEN 
·OTHERS-

BRISTOL, TN. 37620 

Den Tron 
MT-3000A 

$349.50 
Retail 

VISIT OUR BOOTH AUG. 6 WINCHESTER, VA. HAMFEST 
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CALL BOB BROWN 
WA.\HAA 

FOR YOUR 
SPECIAL PRICE 

615-76.\-0831 
615-968-53.\3 

DON'T KEEP A 
GOOD ANTENNA 

DOWN 
... put it up instead. Install the 

World-Record Breaking antenna that won 
W6TYP the OAP ARC 

1,000.000 miles/Watt award. 

THE JOYSTICK VFA 
(Variable freq . ant) gives low angle. omni
directional. harmonic free radiation on all 
bands 160 thru 10 (+MARS and receive 

on all BC & SW). 
l OOO's of glowing reports in our files of the 

VFA in use. often in poor OTH and/or under 
OAP. contests. etc .. 

SYSTEM 'A' $84.00 
250W P.E.P. &/ or Receiving only 

SYSTEM 'J' $110.00 
SOOW P.E.P.&/or lmprovedO Factor Receive 

Air mail cost included (Each system 3 sections 

easily assembled to make unit 7 · 6" long. 
Matching ATU). Not only will you save space but 

you get better value per$ if buying direct UK 
manuf. Rush your order - Mastercharge. Visa, 
Bankamericard, or check. or ask for brochure:-

PARTRIDGE (HH) 
ELECTRONICS LTD. 

Broadstairs, Kent, England 
Tel : 0843 62535 

G3CED G3VFA 

*FREE!* 

NEW CATALOG OF 
HARD-TO-FIND 

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

A 8tlSS & t AU(;HUN ;1WJ111M . 

More details? Ad Check page 94. 



THIS IS IT 

MODE L 4431 THRULINE ® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 

SIGNAL SAMPLER - BUILT IN 

AUTHORIZED iliM DISTRIBUTOR 

IYkbsferl 
associates 

115 BELLARMINE 
ROCHESTER, Ml 48063 

CALL TOLL FR EE 
800 - 521-2333 

IN MICHIGAN 313 - 375 0420 

If you want more infor
mation on a product you 
saw advertised, use the 
handy AD CHECK card 
inside this magazine. We 
will rush your inquiry to 
the companies you check 
off. 

l.l!MRADIO 
noRIZONS 

AD CHECK 
More details? Ad Check page 94. 

The Ultimate 
IAMBIC 
PADDLE ... 

• Full range of adjustment in 
tension and contact spacing 

• Self-adjusting nylon and brass 
needle bearings 

• Solid silver contact points 
• Precision-machined, chrome plated 

brass frames 
• Heavy steel base has black, 

textured finish (chrome plated base 
optional) 

• Non-skid feet 

Do not attempt to 
raise antenna or 
antenna support 

near power lines
YOU CAN BE KILLED' 

Write for 
literature 

Available at selected dealers or send $39.95 
($49.95 for chrome model) plus $2.00 shipping 
and handling. Money-back guarantee. 

BencHeR, inco 
Dept. A, 333 W. Lake St .. Chicago. IL 60606 
(312) 263-1808 
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SEVEN-SYSTEM is all you need! 

DRAKETR-7 
Anytime yo u 
have a question 
about your Ham 
Radi o HOR I 
ZONS subscr ip
t ion. p lease in
clude a mailing 
label to insure 
prompt service 
on your inquiry. 

-,_,--, 
I 
I 
I 
I 

An Engineering Breakthrough for the finest 
in Solid-State Transceiver performance. 

Covers 10 • 160 meters · 
Frequency Counter to 150 MHz 

with digital option 

Up-conversion receiver 
for su perior 
dynamic range 

True pass band tuning 

Broadband. solid-state design 
Oesigned & manufactured 

in U.S. A. 
Programmable auxiliary coverage 
250-watt input with lull VSWR 

protection 

Synthesized PTO 
CW SSB ATTY AM 

capability 

I 
I 
I 
I 
I 

CHANGE 
OF ADDRESS 

If you're going 

AFFIX 

LABEL 

HERE 

I 
I 
I 
I 
I 
I 
I 

Matching 
Accessories: 

Independent receive selectivi ty 
Built-in VSWR/ watt /S-meter 

I 
I 
I 
I 
I 
I 
I 

to move, please 
let us kn ow tour 
to six weeks be

I -\ I L_/ _ _J 

Remote VFO 
Matching Speaker 

Mobile mount AM 1111er 
ATTY 11\ler 

01g11a1 read·Oul !>Oard 
12v/ 240·voll wide· range 

Antenna 1uner / wattmeter 
Wa11me1er / VSWR bridge 
Aux· 7 Expanded receive 

2 CW lil1ers. 300 Hi. SOO H1 
Fan (lor RI IY) 

fore doing so. Or, if there is anything 
wrong with your current mailing 
label , please let us know on th is 
form also. Simply af fi x your present 
label here, and carefully print the up
dated information below. oower supply Capab•ltly Noise blanker I 

•includes capab1h1y 101 MARS Embassy, ano Governmen1 lrequencoes and oossoble lulure Ama1eu,.Bano exDansMln Receiver 
coverage con11nuous horn 1 S · 30 MHl and 0 · 1 S MHz Yl' llh Aux-7. I 

I 

PLEASE HELP US TO SERVE YOU BETTER 

~~RADIO 
Call Now to find out how easy it is to put a new DRAKE TR-7 in your shack 

Please mention Ham Radio HORIZONS when you call or write 

Hams Serving Hams Since 1939 

llORIZONS Greenville, NH 03048 

I Name ____ __ Cal l _ __ _ 

I ELECTRONIC DISTRIBUTORS, INC. 
1960 PECK STREET MUSKEGON, MICHIGAN 49441 

I Address. __________ _ 

I City _ _________ _ 
TELEPHONE (616) 726·3196 TELEX 22-8411 

You can't go wrong 
with a Mobile 2. 
W ith 5/8 wave ready, all w e l eft out 
was a high price. 

Now available in both 5/8 and 1/4 
wavelengths, the Mobile 2 antennas are 
great for 2 meters, 220 MHz or 440 MHz 
bands. 

The original Mobile 2 mounts to your 
trunk lid. The Mobile 2 magnetic grabs 
on almost anywhere, and stays put. Even 
when passing big !nicks. 

Both antennas come with all cable, 
connectors and hardware in one package. 

Either way, you can't go wrong with a 
Kantronics Mobile 2. 

magnetic 

"--r--~ $19.95 

trunk 
~$11.95 
__... 

ll'KANTRONICS 
The Lightweight Champs. 

1202 East 23rd Street 
Lawrence, Kansas 66044 Phonec 9 13.842-7745 
We accept Visa. Master Charge. check and money orders. 
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I State Zip I 
L------------

New! 
QSO tape for the new exams. 

Kantronics Speed-Building Kit 

Get prepared! 

Code kit 

$19.95 

Tape only 

$4.95 

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 simulated QSOs. 

Now you can really study for the new exams with the 
Kantronlcs QSO Tape! Our C-60 cassette sends simulated 
"on-the·air" transmissions at 71h, 10, 13, and 15 WPM. 

The QSO Tape generates sharp, crisp code to exact 
Morse specifications, just as the FCC does. Order your 
QSO Tape with Speed-Building Kit, or separately, today! 
Our other fine tapes are also available at 5, 7112, 10, 13, 16 and 
20 WPM speeds. 

lllKANTRDNICS 
Telephone 913-842· 7745 

Lawrence. Kansas 66044 

The Lightweight Champs. 

1202 East 23rd St. 

More details? Ad Check page 94. 



Featuring the Competition Grade HF Transeeiver 

THE NEW Y AESU FT-901 

CALL OR WR ITE 
FOR INFORMATION 

ON PRICE 
AND OPTIONS 

OTHER YAESU MODELS ALSO AVAILABLE .... . . 

Summer Specials: 
(PREPAID SHIPMENT TO AREAS SERVED BY UPS BROWN LABEL) 

Reg. Sale 

FACTORY AUTHORIZED 
DEALERS FOR: 
AEA 
ATLAS 
B&W 
BELDEN 
BENCHER 
CDE 
CUSHCRAFT 
DENTRON 
DRAKE 
FLUKE 
HUSTLER 
HY GAIN 
ICOM 
KLM 
LARSEN 
LUNAR 

CUSHCRAFT ATB-34 TRI-BAND BEAM w I BALUN 239.95 199.95 MFJ 
NPC 
NYE 
ROHN 

CDE HAMiii· ROTATOR 129.95 
CDE T2X ROTATOR 249.95 
WILSON SY l TRI -BAND BEAM 274.95 239.95 RF POWER LABS 

TEMPO 
ABOVE SPECIALS EXPIRE AUGUST 31, 1978 AND ARE SUBJECT TO STOCK ON HAND 

MASTER CHARGE & VISA ACCEPTED SAME DAY SHIPMENT O N MOST ITEMS 

TEN TEC 
WILSON 
Y AESU - AND MORE ... . . 

The "ULTIMATE" in CW Reception! 

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

COPY ONE® 

$99.95 

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

COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES: 

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

or background noise 
• Plugs into transceiver or receiver/ transmitter combo 

without modification 

ORDER YOURS TODAY! 

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

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

LOGITRONICSe INCo send $99. 95 by check or money order to: 
'----------------------- 3135 N . COLE RO. BO ISE , IOAHO 83704 

More details? Ad Check page 94. August 1978 m 79 



Reliability- Service - Experience Save 
time 
and 

YAESU KENWOOD 

energy 

the easy way - just call 

TS-520S FT901 D SERIES 
SOLID-STATE, CDMPETITION-GRAOE HF 

TRANSCEIVERS 
160-10M TRANSCEIVER 

TOLL FREE 
800-258-5353 

... WRITE FOR QUOTE 
Buy your TS-520S lrom us for $739 and we 
wil l include an MC-50 microphone and CW-520 
fi lter FREE. to order books from Ham Radio 's 

Communicat ion s Boo ks tore and 
subscriptions to Amateur Radio · s 
best publications. Ham Rad io HORI
ZONS . HAM RADIO Magazine and HR 
Report. 

WILSON 

SMALLEST 
HANDHELO 

I 
2-METER 

TRANSCEIVER 

TS..600 SIX-METER 

SAVE MONEY TOO! 
5% discount plus Free Shipp ing 
on orders of $35 or more. I ALL-MODE TRANSCEIVER 

Please use this number to PLACE ORDERS 
ONLY . To inquire about book orders and 
subscri pti ons please wri te . or call 
(603) 878-1441 . 

WILSON MKll 

... WRITE FOR QUOTE 

Purchase your TS·600 from ASE for $699 and 
take $100 credit toward the purchase ol any 
other merchandise. GR EENVIL LE 

NH 03048 
Please inc lude your area code and telephone number 

with any correspondence. 

RSE HAM SHACK 
1207 W. 14 MILE, CLAWSON, MICH IGAN 48017 lml 

31 3-435-5660 We're Amateur Radio's Book People! 

New! 
Better than a pet rock! 

only 

Kantronics Freedom VFO 
$69.95 

With almost 350 ,000 licensed amateurs on the air, 
variable fre que ncy operation isn't a luxury, it's a 
necessity. 

If you've tried to operate a rock-bound transmitter on the HF 
bands today. you know there must be a better way. There is. 

·me Kantronics Freedom VFO will drive the high 
impedance oscillator tubes of transmitters like the HW· 16. 
DX-60, DX·35 and other "oldie-but-goodies." 

The Fre edom VFO sets you free to roam from 3.650 to 
3.750 MHz and 7.000 to 7.200 MHz. 

Give your pe t rocks to a trusted frie nd and orde r a 
Freedom VFO today. Or write us for information and a list 
of authorized Ka ntronics dealers. 

K'KANTRONICS 
"/'he l.rylt1,.., ·1ul11 Cl"""'°' 

1101 E~s r 23ra 51 
l .t ..... re•lCt' Kansas 66044 T1•ll•~t1or'W 913 84 2 77 45 
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New! 
Get it straight 
from the Source. 

only 
$39.95 

Kantronics Source power supply 

Supply today's advanced CMOS circuitry with Kantronics 
Source power supply. 

The Source provides better than 2 amps of current at 13.8 
volts DC power. It's made especially for running your 
Kantronlcs family-design line. 

Try the Source out with your 13.8 VDC two meter rig. An 
8 ohm speaker is enclosed up front for your receiver output. 
The Source is also protected from short circuite d 
leads and over-heating. Order your own Source powe r 
supply today, or write for our Authorized Dealers list. 

K'KANTRONICS 
1202 Ea<I 23rd Street 

The Lightweight Champs. 

U.wronce, Kansas 66044 Phon• : 913·842·7745 
We accept Visa, Master Charge, check and money orders. 

More details? Ad Check page 94. 



@ 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 VAC, 
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 VAC, 50-60 
Hz or 6-14 VDC. 

@ TEN-TEC KR5-A Electronic Keyer - $39.50 
Same as KR20-A less side-tone and power supply. Operates on 6-14 VDC. 

@ TEN-TEC KRl-A Deluxe Dual Paddle -$35 
Same paddle as KR50; for iambic or conventional keyers. 

@ TEN-TEC KR2-A Single Paddle - $17 
Same paddle as KR20-A; for "TO" or discrete character keyers. 

,~r,.EN-TEC , INC. IVll ! YI ERYI LU:, TENNUSU: JJH2 
frflOOH\1 111 r...-Ol .. ,.vf C1>1(4(,h tU '°4·16 

ARX 2 Ringo Ranger $36.95 

._..._W __ ith purchase over $50 you get 100', 
buy under $50, get 50 '. 

Columbia 1109 reg. $20/c 

More details? Ad Check page 94. 

AR 2 
AFM4D 
A147-4 
A147-11 
A147-20T 
ATV3 
ATV4 
ATV 5 
ATB 34 

FM Ringo $24.95 
Four Pole $64.95 
4 element yagl $22.95 
11 element yagl $34.95 
FM/SSB Twist $59.95 
10/15/20 meter vertical $49.95 
10/15/20/40 meter vertical $89.95 
10/15/20/40/80 meter vertical $109.95 
10/15/20 meter beam $259.95 

Colo. residents add 3,% 
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LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Alabama 
LONG'S ELECTRONICS 
2808 7TH AVEN UE SO UTH 
BIRM INGHAM, AL 35202 
800-633-3410 
Ca ll Us Toll-Free 
To Place Your Order. 

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

California 
C & A ELECTRONIC ENTERPRISES 
2529 EAST CARSON STREET 
P. 0. BOX 5232 
CARSON, CA 90745 
213-834-5868 
Not the biggest, but the best -
si,nce 1962. 

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

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

Delaware 
AMATEUR AND ADVANCED 

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

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

1811 N. HIGHWAY 17-92 
MAITLAND, FL 32751 
305-831-2271 
The Electronics Emporium 

RAY'S AMATEUR RADIO 
1590 US HWY. 90 SOUTH 
CLEARWATER, FL 33516 
813 -535-1416 
West Coast's only dealer: Drake, 
ICO M, Cushcraft, Hustler. 

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

ERICKSON COMMUNICATIONS, INC. 
5935 NORTH MI LWAU KEE AV E. 
CHICAGO, IL 6064 6 
312-631-5181 
Hours 9:30-5:30 Mon., Tues., Wed., 
Fri .; 9:30-9:00 Thurs.; 9:00-3:00 Sat. 

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

SPECTRONICS, INC. 
1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 
Chicagoland's Amateur Radio 
leader. 

Indiana 
HOOSIER ELECTRONICS, INC. 
P. 0. BOX 2001 
(43B Meadows Shopping Center) 
TERRE HAUTE, IN 47802 
81 2-238-1456 
Communications Headquarters 
of the U.S.A. 

Iowa 
BOB SMITH ELECTRONICS 
RFD # 3, HIGHWAY 169 & 7 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ Deal on New 
or Used Equipment . 

Kansas 
ASSOCIATED RADIO 
8012 CONSER, P. 0. B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 
Amateur Radio's top dealer. 
Buy - Sell - Trade. 

Maryland 
THE COMM CENTER, INC. 
LAUREL PLAZA · RTE. 198 
LAUREL, MD 20810 
301-792-0600 
R.L. Drake, Ten-Tee, lcom , Wilson, 
Tempo, DenTron, Mosley, Cushcraft. 

Massachusetts 
TUFTS ELECTRONICS 
209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England's Friendliest 
Ham Store. 

Michigan 
ELECTRONIC DISTRIBUTORS 
1960 PEC K STREET 
MUSKEGON, Ml 49441 
616-72G-3196 
Dea ler for all major amat eur 
radio product lines. 

RSE HAM SHACK 
1207 W. 14 MILE 
CLAWSON , Ml 48017 
313-435-5660 
Complete Amat eur Supplies. 

Minnesota 
PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
61 2·521-4662 
The Midwest's fastest growing 
ham dealer. 

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



I:~~: I LOCATOR 
Continued 

New Hampshire 

EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
lcom, DenTron & Yaesu dealer. 
We service what we sell. 

New Jersey 

ATKINSON & SMITH, INC. 
17 LEWIS STREET 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 

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

RADIOS UNLIMITED 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest, complete, 
Amateur Radio center. 

New York 

ADIRONDACK RADIO SUPPLY, INC. 
185 WEST MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 
Yaesu and Kenwood dealer 
for the Northeast. 

HAM-BONE RADIO 
(Div. Stereo Repair Shop) 

3206 ERIE BOULEVARD, EAST 
SYRACUSE, NY 13214 
315-446-2266 
We Deal, We Trade, 
We Discount, We Please! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA®" 
since 1925. 
Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
315-337-2622 
New & Used Ham Equipment. See 
Warren K21XN or Bob WA2MSH 

Ohio 

AMATEUR RADIO 
SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236-1625 
Antennas for all services. 

UNIVERSAL AMATEUR RADIO 
1280 AIDA DRIVE 
REYNOLDSBURG (Columbus) 
OH 43068 
614·866-HAMS 
Drake, Yaesu, Ten-Tee, KDK, Wilson. 
All Lines In Stock. 

Pennsylvania 

ARTCO ELECTRONICS 
302 WYOMING AVENUE 
KINGSTON, PA 18704 
717-288-8585 
The largest variety of semico nduc
t ors in Northeastern Pennsylvania 

ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 
Personal attention to Newcomer 
and Oldtimer. 

HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE RD. 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 25 years. 

Texas 

HARDIN ELECTRONICS 
5635 EAST ROSEDALE 
FORT WORTH, TX 76112 
817-461-9761 
You Bet Fort Worth 
Has A Ham Store! 

It's easier 
Dx'er 

Contester • Trafficman 
Rage hewer 

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

P R ODUCTS OF SOUND RESEARCH 

c a M M u N I c AT I a N s , I N c . 

9 600 ALDRICH AVE. $0., MI NNEAPOLI S. MN 554 20 U.S.A. 
telephone: 6 12·884-4051, 1e1ex: 29·7053 

Europe: 22. rue de la Leg ion -<:l'H onneur . 93200 St D en is. F rance, 
te lephone: 820·98·46 . te le x : 63-00 13 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND® ARRAY" 

I LL USTR A TION BALUN 

MONARCH 
T85EM/ 4KWP 

Max power for the$ 
Extends weak signal range 

Base or mobile use 

What a combination• Westcom·s new 2-meter, 

IL L UST RAT ION TRAP 

90 watt l inear ampli fier , coupled with Westcom·s 
rugged1zed 12 amp. DC power supply. Now, base 
or mobile, you' ll have power for that weak signal 
work. A natural for the OSCAR uphnk. The 
amplifier, model number 2M 15X90L, os an add-on 
unit, no internal connections or ad1ustments 
required. Operates all modes: SSB; FM; AM, 
ATTY; and, CW. " microstrop" design provides 
h igh stability and optimum performance over 
w ide bandwidth. The tough DC power supply, 
model number RS·12A, has computer grade 
components. Looks great with its matched 

.,,. 
.~ 

-~ ·' . ..., .. _ 

By the only test that means anything . .. 
on the ai r comparison ... this array con
t inues to outperform all competition ... 
and has for two decades. Here's why 
. .. Telrex uses a unique trap design 
employing 20 HiQ 7SOOV ceramic con
d.ensers per antenna. Telrex uses 3 opti
mum-spaced, opt imum-tuned reflectors 
to provide maximum gain and true F/ 8 
Tri-band performa nce. 

~- '. 

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

linear amphfier ! This ··Po wer Duo" has been 
specially priced for a limited time, on ly. Order 
today, and get both units for JUST $198 

New! 
Ham it up. 
have a world of fun! 

!'oovice Clas 
Amateur 

Radio 
Lkense 

Manual 

'I-'! ;'°'~ ~ ~~ 

. . ... 
, .. only 

$27.95 
Kantronics Ham License Success Kit 

Discove r the lure of ama te ur radio! 
The excitement of around-the-comer or around·the·world 

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

To join this worldwide frate rnity, you must ma ke 
the firs t move . Ka ntronics Ham License S uccess Kit 
can help you pass the FCC Novice examination. Study with 
our easy-to-understand license theory manual. code practice 
oscillator, brass code key, Morse code cassette course and 
"on-the-air" practice tape. 

S tart today, o ur address is below. 

K'KANTRONICS 
1202 East 23rd Street 

The Lightweight Chomps. 

Lawrence. Kansas 66044 Phone: 913-842-7745 
We accept Visa. Master Charge. check and money orders. 
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/re x l aboratori •• 

Immediate delivery-order today. 

-.s0ull~ P,..,~;c, Nt w n HStv on 11 u s 1i 

New! 
Throw rocks on 40 meters 
for $19.95 * 

only 
$19.95 

Kantronics Rockbound transmitter 

Jump into QRP. 
The Kantronics Rockbo und QRP tra ns mitter 

generates a one watt CW signal anywhere on 40 meters. With 
the right crystal, and a little luck, Granite Falls, Ml is just a 
stone's throw from Boulder, CO. 

S lip t he Rockbound in your pocke t for mountain 
hikes or camping trips. Our 8040-B receiver makes a 
lightweight comp anion. For power, just hook 12·15 voe in
line with your key. 

S ta rt throwing today, our address is below. 
' 22 95 with 7.125 MHz crystal. 

K'KANTRONICS 
1202 East 23rd Street 

The Lightweight Champs. 

Lawrence, Kansas 66044 Phone: 913·842· 7745 
We accept Visa, Master Charge, check and money orders. 

More details? Ad Check page 94. 
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! ! JUST IN TIME 
FOR FIELD-DAY!! 

The HF BANTAM DIPOLE is a truly portable all-band miniature 
dipole complete with its own carrying case and mast/hard· 
ware to mount on a camera tripod (3/8" x 24 adaptor avail· 
able}. High performance is obtained on 80· 10 meters at its 
normal 13 foot length or the same antenna may be shortened 
to 7 feet for 75·10 meter coverage. Polarization is quickly in· 
terchangeable from horizontal to vertical. No ground system 
necessary. The BANTAM DIPOLE is ideal for camping, trave l· 
ing, mountain-topping , apartment living, or if you're stuck 
with building code restrictions. Construction is of high quality 
6061 · T6 aluminum and stainless steel hardware. 30-day 
money back guarantee. 

~~' . E MM $5995 
plusu.Ps 

, NTER shipping 

·.; ' LAUREL PLAZA - RTE. 198 
Send S.A.E. for spec sheet 

. \ LAUREL, MD 20810 us pa1ent pending 

\ . 301-792-0600 Dealer mqu1nes 1nviled 

DRAKE • ICOM • TEN-TEC • TEMPO •WILSON 

More details? Ad Check page 94. 

.... ·- -- -·-. -·-- ... 
the famous 

HAM·KEY™ 
TM Trcde - M crk 

The keys that are easy 
to put your fingers on! 

JUST DIAL 

1-800-325-3636 
TOLL FREE 

£YE!t -

ft~~'.~4E~ 
~'~·2::_.--·'" 

----~ 
• S peed vol um e . tone and w e ight 

co n t ro ls a ll mounted on f ront 
p ane l 

• Fo r use w it h ext e rna l paddl e. su c h 
as HK- 1 or HK-4 

• Can b e used as Cod e practice 

Model HK·1 
• Dual-le ve r squeeze oad d le 
• Use wi th HK-5 o r a ny 

elec trort1c keyer 
• H e a vy base w1 1h n on-s l ip 

r ubber feet 
• Pa dd l es reversible fo r w ide

or c lose· $ 
f ing e r 2995 
sp acin g 

Model HK-2 
• Same as H K- 1 less base for 

incor por ation 1n own keyer 

Model HK-3 
• D e lu xe st ra1g l1t key 
• H eavy base no nccci to 

attach to d e sk 
• Velvet smoo th ac1 ion 

· s159s 
Mode l HK-3A 
• Same as v.bove 

less base S9.95 

ModelHK-4 
• Combinat ion of HK· 1 and H K-3 

on same base s449s 
• Base onl y 

with rubbe r fe e t S 12.00 
Term ina ls . red or b lack S 75 each 

Mode1HK·5A 
Electronic Keyer 
• N ew Cabin et Co lored -Keye d 

to Match mos t modern r adi o 
eq u ipment 

• Iambic C ircuit for squee ze 
keying 

• S e lf -c om p le t in g dots and 
dashes 

• D o t mem ory 
• B al te r y ope ra ted wi t h 

p rov ision for external p owe r 
• Buil t - in sid e -ton e mon itor 
• Gnd b l ock or d irec t keying 

o sci lla t o r w i th s traight- key. such as HK·3 s599s 
Same day shipment ... PREPAID 

fP!ffigl W e w e lcome th e use of yo ur :•,• ] [Z] 
HAM RADIO CENTER 

8 340-4 2 O live B lvd . • P.O . B o x 28271 • St. L ouis , M O 63132 .... ·- -- -·-. -·-- ... 
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G.l.S.M.O. 
r;::: 2305 CHERRY ROAD 

ROCK HILL, S.C. 29730 

Featuring 
[f llICOMI \f/VAESU 

v 

<!>cushcratt ~ • Wilson 
i\ii\B al:KDKI Q •na;N 

i.Orsen HIRf! 81116 

Deni/OIL ~ ~~~~.~ 
and now l<@in;M31® too! 

IN ADDI T ION TO T HE PRODUCTS LISTED ABOVE. WE ARE ALSO FACTORY A UTHOR
IZED DEALERS OR D ISTRI BUTORS FOR B & W, BERK-TEK CABLES, BENCHER 
PADDLES, THE NEW AEA AUTO-DIALER AND MANY OTHER ACCESSORI ES. OUR 
SERVICE SHOP. WI TH TWO FULL-TIME FIRST PHONE TECHNICIANS. OFFERS EXPERT 
REPAIR ON AL L MAKES. AND FACTORY AUTHORIZED WARRANTY SERVICE 
ON SWAN A ND YAESU PRODUCTS. 

73, THE 
GISMO 
GANG 

READY TO ORDER? 
CALL COLLECT FOR QUOTE 

(803) 366-7157 

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

ANTENNA KIT 
These two o ld friends* get 1oge1her wilh 120 feet of high 
quality u 14-7 slrand copper ante nna wire and a pair of 
"END-SULA TORS" end 111sula1o rs lo create a superior 
80 through I 0 meler. I 08 fool lo ng. full power ( 1.000 Willis/ 
2.000 walls P.E.P.) anlenna . lns1rurno ns include d. 
Price $48.25 plus $1.00 hand ling charge 

In Calif. add 6 % sales lax. Maslerchnrge & Visa accepl<!d. 

Order from: S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVE .. CULVER C ITY C ALIFORNIA 90230 Ph. (213) 837-4870 

Featuring Yaesu . lcom. Atlas. Dentron, Ten- Tee, Swan. Regency , Standard. Tempo, 
KLM . Hy-Gain, Mosley , Larsen . Mid land. W ilson. Sou thwest Technical Products. Tristao 
Towers. MFJ , KOK, and Microwave Module. We service everything we sell' Writ e or call 
for a quo te. YOU WON'T BE DISAPPOINTED. 

We are just a few minutes off the NY S Thruway (1-90) Ex it 32 

ONEIDA COUNTY AIRPO~T TERMINAL BUILDING 
Warren ORISKANY NEW YORK 13424 Bob 
K21XN ' WA2MSH 

315-337-2622 

They are disappearing before 
our eyes (Apri l . 1977 is 
already gone!), so now is the 
time to. buy the Ham Radio 
HORIZONS back issues you 
need. Send for your FREE 
back issue index. - or -
Order the HORIZONS past 
issues you need for $2. 00 
each or 3 for $4. 95. Find that 
special arti cle, complete your 
series . replace lost issues and 
discover new ones. 

Send to 

~MRADIO 

llORIZONS 
GREENVILLE, NH 03048 

Here is an interesting 
general electronics hob
by magazine. It's loaded 
with lots of Interesting 
simple circuits and 
ideas, not only about 
radio, but in all phases of 
electronics including 
test gear, audio, remote 
control and security 
electronics. 

We are sure that you will 
find a number of worth
while projects in this 
British magazine. 

1 Year (12 issues) $12.00 

Radio & Electronics 
Constructor 

Greenville, NH 03048 



RATES Regular classified Is available 
at ~ per word. Display classified (1 Inch 
deep x 2V• inches wide) is $50, or at the 12x 
rate Is $35. All Ad Scan payable In advance. 
No cash discounts or agency commis· 
slons allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free regu lar 
c lassified ad (subject to our editing). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange· 
ments avai lable. 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. Liabil ity for 
correctness of material limited to cor· 
reeled ad in next available issue. 

DEADLINE 15th of th ird preceding 
month. 

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

CUSTOM Printed and photo QSL's, very eco· 
nomlcal; free samples, stamp appreciated. Stu, 
K2RPZ, Box 412, Rocky Point, N. Y. 11778. (516) 
744-6260. 

TOROIDS 88 or 44 mH. Same day shipment. 5 for 
$3.50 postpaid. Gull Electronics, 12690 Rt. 30, N. 
Huntington, PA 15642. 

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

GEORGIA: THE AUGUSTA HAMFEST, spon· 
sored by A.R.C.A., will be held Sunday, Sept. 17, 
at the Julian Smith Casino in Augusta. Hospital· 
lt y room Saturday night. Excellent Bar B.Q. 
available Sunday. Bingo and large flea market. 
Excellent prizes; prize tickets $1., or 6 for $5.00. 

ENGRAVED NAMETAGS 1v2 · x 2v2• - $3.00. 
QTH added $0.50. Door plates, key tags avail
able. Black, blue, red walnut with white letters. 
Other colors available. Tag-it Co., Box 2062, Indi
anapolis, IN 46206. 

A WARD CERTIFICATES 
Award for Public Service or Emergency 
Communications Award. Send 2.00 each, 
event, nam e and address. FREE Infor
mation. 49'er RADIO CLUB, Box 
1400-HH, Downey, Calif. 90240. 

WANT UP·TO·DATE INFORMATION? Radio· 
Hobbyist Newsletter issued every two weeks. 
Only $5/year. W5YI; Box #1171·G, Garland, Texas 
75040. 

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

QSLs w ith c lass! Unbeatable quality, 
reasonable price. Samples: 50¢ refundable. 
QSLs Unlimited, 1472 SW 13th Street, Boca 
Raton, FL 33432. 

RUBBER STAMPS FOR HAMS. All wood, 4 
lines, $3.00. N.J. residents add tax. M. Zappia, 18 
Spencer Ave., Colonia, N.J. 07067. 

COMPUTER GENERATED CODE TAPES 
New FCC type code test format with 25 differenl 
Ham OSO 's on each cassette! Gener11/Advanced -
15 WPM, 80 minutes of actual copy. Extra Class -
22.5 WPM, 50 minutes of actual copy. $4.95 ea. or 
both tapes $8.95ppd. Free printout of copy included 
to check your copy. Write COMPU·CODE. 113 
Starlite Dr., Plano, TX 75074. 

THE "CADILLAC" of QSL'sl - New! Samples: 
$1 .00 (Refundable) - MAC'S SHACK, Box 
#1171·G, Garland, Texas 75040. 

QSL CARDS SOOIS10. 400 illustrations, sample. 
Bowman Printing, Dept. HRH, 743 Harvard, St. 
Louis, MO 63130. 

ANNUAL TEXAS VHF·FM SOCIETY SUMMER 
CONVENTION , hosted by the Houston Echo 
Society, August 4, 5, 6, 1978 at the Galleria Plaza 
Hotel off Interstate Loop 610 at Westhelmer 
Road. Microprocessors/Microcomputers, hid· 
den transmitter hunt, OSCAR communications, 
VHF·FM activities. ARAL & FCC forums, open 
hospitality suite, ladies' activities, Astrodome· 
Astroworld tours for the kids, Exhibitors, and 
prizes. Saturday night banquet featuring Bill 
Tynan, W3XO, editor of QSrs "World Above 50 
MHz", as guest speaker. For Information and 
reservations write FM Society Summer Conven
tion, P.O. Box 717, Tomball, Texas 77375. 

NEW YORK: Mt. Beacon ARC 5th Annual Ham· 
lest, Saturday, August 19th, 9AM to 5PM at 
Stewart Field, Newburgh. Talk-In 37/97 and 52. 
Admission , $1 ; sellers, $2; under 12 free. Addi· 
tlonal Information: Ron Perry, WA2CGA, RD 1, 
Glen Ave., Fishkill, N. Y. 12524. 

CODE PRACTICE OSCILLATORS, hand keys, 
electronics keyers, other products. Free cata
log. Globalman Products, Box 388HO, El Toro, 
CA 92630. 714·533-4400. 

CODE PRACTICE CASSETTES. Proven method, 
best price. 0·5 wpm, 5·13 wpm, 13-15 wpm, 20-22 
wpm, 25-30 wpm, 30-35 wpm. $3. ea., 4/$10.00. 
Amateur Radio Station belt buckles, Call en· 
graved, $10.00 each. Royal, Dept B, P.O. Box 
2174, Sandusky, Ohio 44870. 

3RD ANNUAL STRAITS AREA RADIO CLUB 
SWAP AND SHOP Saturday, August 5th Emmet 
County Fairgrounds, Charlevoix Avenue, 
Petoskey, Mlch~o, 9AM to 3PM. Talk·ln 146.52. 
Food servlce,s. Prizes. Tickets $1.50 at door. 
Campsites nearby. SARC Care of W81ZS, Box 
416, Pelston, Ml 49769. 

CONNECTICUT: WELi ARC'S SECOND AN· 
NUAL FLEA MARKET & AUCTION Sunday, 
August 20 (rain date August 27) from 10:00 AM to 
4:00 PM at Radio Towers Park, Benham Street, 
Hamden, Connecticut. General admission 50¢, 
vendor spaces $5 each. For more Information, 
contact Mike, WA1PXM, at (203) 943-1063, or 
Dave, WA 1ZWB, at (203) 467-3258. 

FLORIDA: 5th ANNUAL JACKSONVILLE HAM· 
FEST, sponsored by the six Amateur Radio 
Clubs of the Greater Jacksonville Area, August 
5th and 6th at Jacksonville Beach Municipal 
Auditorium. Information: N4UF, Jacksonville 
Hamfest Association, 911 Rio St. Johns, Jack· 
sonvllle, Florida 32211. 

CODE got you stumped? 
RELAX and wrxry not! Learn lnlernaliooal Morse CO<le the 
EASY, Rus Farnsworth way. No books. no gimmicks. 1ust 
listen & learn. Using the word methO<I, based on modern 
psycholOllital techniques. you can zoom past 13 w.p.m. in 
less than half lht lime' Available in cassetles@ $t0.95 and 
LP records at $9.95 -you get over two hours 01 instruction! 

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

WIMU (WYOMING, IDAHO, MONTANA, UTAH): 
The 46th Annual WIMU Hamfest is scheduled 
for August 4, 5 and 6, 1978 at Mack's Inn, Idaho; 
25 miles South of West Yellowstone, Montana. 
Talk in 146.34-94 and 3935. Advance registration: 
$6.00 for adults and $2.00 for children, before 
July 25th, 1978. Late/regular registration: $7.00 
and $2.50. SPECIAL PRIZE DRAWING FOR PRE
REGISTRATION. Please send pre·reglstration 
to: WIMU Hamfest, 3645 Vaughn Street, Idaho 
Falls, Idaho 83401. Phone 522·9568. 

WE MAY NOT HAVE a toll-free number, but we'll 
save you more$$$ In the long run! This month's 
special: COE Ham-Ill Heavy-Duty rotor for only 
$114.95, prepaid anywhere in the continental 
United States! We are also factory·authorized 
dealers for Yaesu, Drake, Kenwood, Ten·Tec, 
ICOM, DenTron, and many more. For the best 
deal around on the HF and VHF gear of your 
choice, write or call us today for our low quote. 
Try our personal , friendly Hoosier service and 
become one of our many happy and satisfied 
customers. HOOSIER ELECTRONICS, P.O. Box 
2001, Terre Haute, Indiana 47802. (812) 238-1456. 

FREE CATALOG of new merchandi se. 
Resistors, capacitors, IC's, semiconductors, 
and more. Send to: Key Electronics, Box 
3506HH, Schenectady, New York 12303. 

NEW CONCEPT - Novic e Instructional 
package, theory tape & study material . Com· 
plete license study package, $17.95. General 
study package, $19.95. MARI, 1320 Canary 
Drive, West Columbia, SC 29169. 

REPAIRS BY N2MB, NEW YORK AREA, First 
Class Commercial license, Amateur extra, in 
business 20 years - Radio Clinic, N2MB 
(formerly WA2BIT). 212·327·4952. 

ILLINOIS: HAMFESTERS 44th Annual Picnic 
and Hamfest, Sunday, August 13, 1978 at Santa 
Fe Park, 91st and Wolf Road, Willow Springs, 
Illinois, Southwest suburb of Chicago. Exhibits 
for OM's and XYL's, FAMOUS SWAPPERS 
ROW. Tickets at gate $2.00, Advance $1.50. For 
Hamfest info or Advance tickets (send check or 
money order, SASE appreciated) to Bob Hayes, 
W9KXW, 18931 Cedar Ave., Country Club Hiiis, 
IL60477. 

YOUR DRAKE has bullt·in speech compression 
and you never knew it. Details: $2 and S.A.S.E. 
WB21WH, 213 Dayton Ave., Clifton, N.J. 07011. 

ATTENTION CERTIFICATE HUNTERS. Free In· 
formation on beautiful operating awards. SASE 
to HAROAA, P.O. Box 341, Hinckley, Ohio 
44233. 



Let Kester Solder aid you in your home repai rs or hobbies. For that household 
item that needs repai ri ng - a radio, TV, model train , jewelry, app liances, minor 
electrical repai rs, plumbing, etc. - Save money - repair it yoursel f. Soldering 
with Kester is a simple, inexpensive way to permanently jo in two metals. 

When you Solder go " First Class" - use Kester Solder. 

For va luable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Solder ing Simplified". 

rn KESTER SOLDER 
Litton 4 2 0 1 w R I G H T w 0 0 D A v E N u E I c H I c A G 0 ' I L L I N 0 I s 6 0 6 3 9 

~--·--{~.!- ·-(~_}--·-~-·-( 'yi7jD-· ~'-..am-

PRETuNED - COMPLETLY ASSEMBLED - ~, FOR ALL MAKES I. MODELS OF AMATEUR 
ONLY O NE NEAT SMALL ANTENNA FOR TRA N SRECEIVERS - TRANSMITTERS -
UP TO 6 BANDSI EXCELLENT FOR C ON - GU ARANTEED FOR 2000 WATTS SSB 
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL 
L IGHT - STRONG - ALMOST INVISIBLE I CLASS AMATEURS! 

COMPLETE AS SHOWN with 90 ft . RG56U- 5 2 ohm leedllne, ond PL259 connector, Insulat ors, 3 0 ft. 
300 lb. test d•cron end supports, c enter connector with bultt In llghnlng attester and sta t i c d lschlirge -
m olded, sealed, w eatherproof . r esonant traps 1"X6'"- y ou Just switch t o band d esired for excellent worldwide 
operation - t ransmitting and reclevlngl WT. LESS THAN 5 LBS. 
160-60 -40-20-15-10 bands 4 trop--136 ft with 90 I t. RG56U - connector - M odel 1060 8U ..• $ 69.95 
60-40 - 20 -15-10 bands 2 trap -- -102 It. with 9 0 f t. RG56U - connector - Model 99BBU . .. $49.95 
40- 2 0 -15 - 10 bands 2 trap --- 5 411. w ith 90 I t . RG56U con - connector - Model 10 0 1BU .. . $46 .95 
20-15 -10 bands 2 trap -- 26 It. with 90 ft. RG56U con - connector - M odel 1007 BU . ... $47.95 
SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. CCanada Is $5.00 extra f or postage -
clerical - cus toms - etc.) or order using VISA Bank Amerlcard - MASTER C HARGE ... AMER. EX
PRESS. Give number and ex. date. Ph 1-306-236-5333 9 AM - 6 PM week doys. We ship In 2-3 days. 
PRICES MAY INCREAS E S O - ORDER NOW AND SAVE i All antennas guuonteed for 1 year. M oney 
back trial I M ade In U S A . FREE INFO . AVAILABLE ONLY FR OM . 

WESTERN ELECTRONICS Dept. AR- 6 Kearney, Nebraska, 66647 

Cf.fr tittte bcxes 
reptaee a tct cf eabte ! 

• se lect any of five antennas ct the 
turn of a knob, with jusl one 
feed line and o contro l coble to 
the remole swi tch ing unit• 

• saves coax, simplifies slotion layout • 
• handles 4 kw p. e. p . • 
• o ther models to nine posit ions • 

• full one -yea r wa rrant y • 
mod e l sw -5 heavy duty 

REMOTE CONTRO LLE D ANTEN N A SWITCH $135@ plus$ 3 sh ipping • 
•order di rec t or w r i t e for brochu re • -

.. -
ANTENNA MART 5 15·292 · 7114 

box 1010, 1.s.u. sta t ion, omes, iowo 50010 
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BIG REGENCY 
FM CLOSEOUT 
Don 't pass up the Savings! 

HR·312 2m FM Xcvr. 3Dw. 12ch T/ R w/.94, 
mic & mt. (Reg. $269) ... . CLOSEOUT $169.00 

HR-6 6m FM Xcvr . 25w, 12 ch T/ R w/ 52.525, 
mic & mt. (Reg . $239) .... CLOSEOUT $149.00 

HR-220 220 MHz FM Xcvr. 12 ch T / R w/223.5, 
m1c & mt. (Reg $239) .. . . CLOSEOUT $149.00 

HR-440 440 MHz FM Xcvr. !Ow, 12 ch w/ 446.0, 
mic & mt. (Reg. $349) . . . CLOSEOUT S249.00 

AR-2 2m FM Power Amplifier. 13.8vdc · 9 A. max. 
Sdb power gain. 10 to 25w input for 32 to 80w out· 
put. (Reg $119) .. ... . ... CLOSEOUT S99.00 

HRT·2 Basic 2m FM Hand-Held Xcvr. 2 or l w, 5 ch 
w/.94 crystals. Whip antenna . No other accesso· 
ries.(Reg. $179). . .. . CLOSEOUT S99.00 
HRT ·2 Deluxe. As above, but includes Nicad Bat· 
tery, Charger. Flexible Antenna, External 
Microphone. Earphone, Case and DC Cord with plug 
(Reg. $2951 .. .......... CLOSEOUT S 195.00 

All NEW - Full Warranty! 
Extra crystals for 2/6m · SS.00 each, 220/440 
MHz • $I 0.00 each. Quantit ies Limited · Order 
direct from this ad. Send Check, Money Order or 
use your Mastercharge or BankAmericard (VISA). 
Allow SS.00 for UPS shipping charges. 

Write for FREE 
1978 CATALOG 

AMATEUR 
ELECTRONIC SUPPLY® 
4828 West Fond du Lac Avenue 

Milwaukee, Wisconsin 53216 
Phone (414) 442·4200 

BRANCH STORES: 
28940 Euclid Avenue; Wickliffe, Ohio 44092 

Phone : (216) 585-7388 
621 Commonwealth Ave.; Orlando, Fla. 32803 

Phone: (305) 894-3238 
Note: Branch Stores are set-up to handle Walk-in 
business or telephone orders only. They oo not have 
facilities to respond to written inquiries. 

More detai Is? Ad Check page 94. 



TEN-TEC Argonaut 509 
Tired of push-button QSOs? Had it with the KW killers? The almost 
too easy life of power hamming? Then the excitement of Argonaut
ing is for you. The QRPp world is different. A challenge? Of course. 
The test of an operator? Perhaps. But above all it is the thrill of 
working the world with 5 watts. 

The Argonaut club is exclusive, not everyone is a member. But if 
you enjoy the spirit of conquering distance with lower power, you are 
"in. " There are no dues - just the price of an Argonaut. 

Join the thousands of fellow members in the Argonaut club, get 
in on the Argo fun. Your membership awaits you at your Ten-Tee 
dealer. 
SPECIFICATIONS: 
Five band : 3.5-30 MHz. SSB and CW modes. V2µV receiver sensitivity. 
5 watts transmitter final input. Fully solid-state. Permeability tuning. 
Instant break-in . Instant band change without tune-up. Receiver 
offset tuning. Automatic sideband selection, reversible. Direct 
frequency readout. Built-in SWR bridge. S-Meter. WWV receive. 
Internal speaker. Plug-in circuit boards. 12-14 VDC or AC supply 
power. Wt. 6 lbs. Size HWD: 4112'' x 13" x 7". 

509 Argonaut Transceiver 
206A 25-100KHz 

Crysta I Calibrator 
208 CW Filter 
210 Power Supply for 509 only 
215P Ceramic Microphone 
KR5-A Keyer 

$369.00 

$ 29.00 
$ 29.00 
$ 34.00 
$ 29.50 
$ 39.50 

for further information, write: 

,f:"~EN-TEC , INC. •• I ~EVIERVILLE , TENNESSEE 37862 
(ICl' OAT ~115 LINCOLN /IV( .. Cl-UCAGO. Ill, 60S46 

c.;J.,. ~ . 

Dualconvers1on receiverwithsq uelch ~//;1 ,.,:, "'\\\'\ VHF ENGINEERING 
and coR output 11 • ..e. · has a complete line of receivers, 

Frequency range: Any 4 MHz range 
from 30·60 MHz, 140· 175 MHz, 
200·240 MHz, or 420·480 MHz 

Sensitivity: .3uV for 20 db quieting 
Squelch threshold: .2uV 
Audio output: 2 watts 
Spurious rejectio n : Greater than 60 db 
l.F . r ejection : 80 db / 
FirstLF : 10.7MHz,2nd l. F : 4 55KHz , , ".'.// 
Bandwidth . 15 KHz and 3 db. ~ 0% 
p06~e~~~~:r;~::ts: 12·14 voe ~ ~ 

transm itters, scanners and 
accessories. 

Send for fu II ·1 i ne 
catalog. 

• • "I ·~ · ~· . 

' . / 
~.~:~n;~ ~"~.~~ ~~.~hms~· =~~~~CK~;t ~~~00,,~';;H, $~:::~ ~~r: 

~~ RX220C Kit 210-240 MHz 74.95 ~ 
~ . RX432C Kit 4~0-470 MHz 84.95 '. . · ~. ' 

~~iil.lw ~ ~ '·~. . · - ~ ~~ 
.~,::fr.;. ' ,, · , · fi1 en•ineerin·~·--11!!'.--Ai!~ .. .,_ ~ -

More details? Ad Check page 94. August 1978 i::::i:J 89 



WHITEHOUSE 
HAS ALL THE 

HARD-TO-FIND 
PARTS FOR ... 
~-
~I 

WBYFB 
BEGINNERS' 

50-WATT 
RIG 

featured in this issue 

No parts panic! Save time and 
energy.Send today fora 
comple te listing of the more 
difficult to locate parts in the 
WBYFB 50-watt transmitter 
featured in this issue. Become 
fa miliar with transmitter 
construction and have fun 
building it. too! You'll be 
proud to own and operate 
your home brew rig. 

Send for Parts List and 
FREE Catalog or call 

(603) 673-7724 

90 rn August 1978 

DX 
FORECASTER 

Ionospheric activity this month 
is likely to be uneventful, with 
the possibility of a disturbance 
early in the month, probably 
around the 7th. Conditions for 
the rest of the month are 
considered to be fair for DX, 
provided you plan your 
excursions at frequenc ies 
above 14 MHz. This is a mid
summer month with generally 
high signal-absorption levels 
and considerable electrical 
storm static. This means that 
40-meter DX is likely to be poor 
because of noise, while the 
higher bands will slump and 
tend to show conditions that 
wi II make you wish for an early 
fall. Eighty and one-sixty will 
be substantially impossible, 
except on the rare days when 
noise levels permit you to 
listen for DX. Unfortunately, 
you won't hear much, 
even then. 

The bright spot for mid· 
summer propagation is short 
skip - a boon to county 
hunters on all bands. Virtually 
all of the higher bands will 
exhibit short skip conditions 
during daytime hours and into 
the early evening, so plan to 
look around a lot, hopping from 
band to band in your quest for 
that elusive county. 

It would be best to look at 
the chart to find the 
appropriate time and beam 
direction to pick up the DX you 
need. With a blah ionosphere 
for the most part, surprises 
may be rare. You will notice 
that some of the spaces in the 
chart have positions filled with 

two numbers, one of which has 
a dagger (t) superscript. This 
means that the long path to the 
area of your choice may be 
open on the band indicated. 
When using your beam, turn it 
in the opposite direction from 
the normal one shown on the 
chart! Long-path signals may 
be somewhat weaker than you 
might expect from short path 
DXing, but can be very steady 
and clear, and may offer you a 
good opportunity to snag some 
rare DX. Alert DXers will also 
look along the gray-line paths 
at dawn and dusk for DX 
opportunities. 

Special Information 

The Perseid meteor shower 
is a highlight of August, and 
will occur on August 12th. If 
the night is clear, expect to see 
up to one a minute, with 
average duration of each 
lasting about four seconds. 
VHFers can " look" with their 
antennas and take advantage of 
the unusually long bursts for 
better-than-average scatter 
propagation from the ionized 
trai ls. 

New moon occurs August 
4th, perigee on the 17th, and 
full moon on the 18th. 

Tips on using the chart: 

The asterisks (*) mean to 
look at the next higher band, 
because it, too, may be open 
on the path and at the time 
indicated. The arrows indicate 
general beam-pointing direc
t ions, with north at the top. 

HRH 
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CALL TOLL FREE 

I-800-228-409'/ I-800-634-6227 
Communications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 

Communications Center 
West 

In Nebraska Call ( 402)466-8402 

Antenna 
Sale! 

HY-GAIN 
TH6-DXX Super Thunderbird 
TH3-MK3 3 ele. 10, 15, 20 Mtr. beam 
Hy-Quad 2 ele. Quad 10, 15, 20 Mtr . 
TH3-Jr. 3 ele. 10, 15, 20 Mtr. beam 
18 HT Hy-Tower 10-80 Mtr. Vertical 
14AVQ/WB 10-40 Mtr. Trap Vertical 
18AVT/WB 10-80 Mtr. Trap Vertical 
203 3 ele. 2 Mtr. beam 
205 5 ele. 2 Mtr. beam 
208 8 ele. 2 Mtr. beam 
214 14 ele. 2 Mtr. beam 

MOSLEY 
Classic 33 3 ele. 10, 15, 20 Mtr. beam 
Classic 36 6 ele. 10, 15, 20 Mtr. beam 
TA-33 3ele. 10, 15, 20 Mtr. beam 
TA-36 6 ele. 10, 15, 20 Mtr. beam 
TA-33 Jr. 3ele. 10, 15, 20Mtr. beam 
TA-40KR 40 Mtr. add on 

CUSHCRAFT 
ATB-34 4 ele. 10, 15, 20 Mtr. beam 
ARX-2 2 Mtr. Ringo Ranger 
A 147-20T 2 Mtr. Twist 
A 144-lOT 10 ele. Twist 2 Mtr. 
A 144-20T 20 ele. Twist 2 Mtr. 

HUSTLER 
4BTV 10-40 Mtr. Trap Vertical 
RM-75 75 Meter Resonator 
RM-75s 75 Meter Super Resonator 
G6-144-A 6 db. 2 Mtr. Base Co linear 

WILSON 
System One 5 ele. 10, 15, 20 Mtr. beam 
System Two 4 ele. 10, 15, 20 Mtr. beam 

COE ROTORS 
Ham Ill $125.00 
T2X Tail Twister $249.00 
CD-44 $105.00 

Regular 

$249.95 
199.95 
219.95 
144.50 
279.95 

67.00 
97.00 
12.95 
16.95 
19.95 
26.95 

232.50 
310.65 
206.50 
335.25 
151.85 
92.25 

259.95 
36.95 
59.95 
39.95 
59.95 

99.95 
15.50 
30.00 
67.55 

274.95 
219.95 

1072 N. Rancho Drive 
Los Vegas, Nevada 89106 

In Nevada Coll (702)647-3114 

Special 

$209.95 
169.95 
189.95 
129.95 
239.95 

57 .00 
84.95 

189.95 
249.95 
169.95 
279.95 
129.95 
74.95 

209.95 
32.95 
52.95 
32.95 
52.95 

82.95 
13.50 
26.50 
57.95 

239.95 
189.95 

RINGO 
RANGER 

18HT We carry all major brands of ham radios 
4BTV 

AT DISCOUNT PRICES 
Yaesu - Kenwood- Drake- ICOM- Dentron

Ten-Tec- Swan -Tempo- Midland- E.T.0.-Wilson • 
More details? Ad Check page 94. August 1978 lI:1IJ 93 



AD 
.. . 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 
nameand number. Example: HRH '¥""' 150. 

Amateur Elect. Logltronlcs _ 651 
Supply _ 659 Long 's_468 

Antenna MFJ _ 082 
Mart _ 009 

Madison• 
Atlas_198 

Marine Atronics __ 382 Tech. _ 698 
Bencher _ 629 McKay 
Bob's Dymek _ 511 

A.R. C._695 Palomar 
C-Comm _ 688 Elect._673 
CW Elect. _ 533 Palomar 
Cleveland Hamfest • Eng. _093 

Cohoon_559 Partridge_ 439 

Commun. Plpo _ 481 
Center __ 534 RSEHam 

Cover Craft __ 685 Shack_607 

Cushcraft _ _ 035 Callbook_ 100 

DSl _ 656 Constructor __ 586 

DenTron _ _ 259 Radio World • 

Drake _ 039 Rohn _ 410 

Elect. Dist. _ 044 Rush _ 667 

Erickson _ _ 047 S·F A. R. S. _ 640 

G.l.S.M.O. _ 691 Standard 
Comm._109 

Hal_057 Swan __ 111 
" Ham" Buerger • Telex_693 
Hamco __ 692 Telrex __ 377 
Ham Center _ _ 491 Ten-Tee • 
H. R.C. B._ 150 The Comm 
Horizons __ 150 Center_634 
Ham Outlet _ 595 Tri·Ex_ 116 
H. R. Report _ 206 Universal 
Heath_060 Mfg._684 

Hi-0 • VHF Eng. _ 121 

Hy-Gain_ 064 VIZ 
lcom _ 065 

Manufact __ 696 

Int. Crystal _ 066 w-gne 
omm._697 

Jensen _ _ 293 
Webster 

Kantronlcs _ _ 605 Assoc. _ _ 473 
Kenwood• Westcom • 
Kester· Western• 
Klaus _ 430 Whitehouse_ 378 
Larsen _ 078 Wllson _ 123 

' Please contact this advertiser directly. 

Limit 15 inquiries perrequest. 

AUGUST, 1978 
Please use before September, 30, 1978 

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

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

CAL..._ _ _____ _ 

STREET - - - - --- ---

CITY ___ ________ _ 

STATE _ _ ___ ZIP _ ___ _ 

ITi'!TI 
94 t.a.a..\1..1 August1978 

MADISON 
SUPER SUMMER BUYS 

NEW OMNl..J 2-merer mobile or portable 
antenna. 3/ 8" thread. 5-dB gain ( 1.5-dB gain over 
conventional 5/8-wave mobile whip antenna). 
$39.95: 220-MHz $37.95. 450 MHz $37.95. 
Guaranteed results. . - .. . · 

FINCO Amateur beams 1n stock: A62 • ... • .. $61 .00 · 
KLM: Antennas. Unears, Accessories All In Stock. 

FREE balun w/ 2 meter base antenna. 
BIRD 43 Wl11m1t1r plus slugs, m stock , prepaid 

UPS. 
BENCHER klyer paddlu In stock $39.95 : chrome 

$49.95, 
YAESU FT:301 + FREE FP-301 AC supply . ... $769 
NEW ORAKETR·7 . . ......... . ... C1ll for Quote 
TELE· TOWER: 40 ' w/breakover . ........... S299 

55' w/ breakover . .. ... . .. . .. . . .. . .. . $399 
MICROWAVE MODULES MMT 432-28S $259 UPS Paid 
F9FT TONNA 1ntenn1S: 144/1 6 el. . ... .... $55.95 

9/19 OSCAR . . .. ....... . .. . ... . ... S53.00 
JANEL Preamps ... . . .. • ...... . ... . . . in stock 
TECHNICAL BOOKS: ARAL, Sams, TAB. Tl , Rider, 

~t~~i~s ~u~ : . ~~11.b.oo~ '. .C.o.~a.n.'. :e~A~C~ .. m~~ fi 
COE HAM·lll ... . ....... . ...... . . • . . $129.00 
SWAN METERS: WM 6200 VHF Watlmeter . . $49.95 

SWR 3 Mobile .. ....... . .. .. : .. ..... $9 .95 
TELEX HEADSETS: . ....... . .. .. . .. ... In stock 
CETRON 572B ........... .. . . ... .. S27 .95 ea. 
RAYTHEON 5728 ....... : .. .. . . ..... . . $24.95 
ADEL nibbling tool. $6.45 : punch $3.50 
CABLE 5/ 32''. 6-strand. soft-drawn guy cable. For 

mast or light tower. 3C loot. 
BELDEN COAX CABLE: 9888 double shield RG8 loam 

coax. 100% braid. suitable tor d1rec1 bury 39c It .. 
8237 RG8 21c It . 8214 RG8 loam 25c It .. 8448 8· 
wire rotor cable 16c It . 82!0 72 ohm kw twinlead 
S19/1DD It .. 8235 300 ohm kw 1winlead $1 2/100 
It., Amphenol PL-259. silverplaled 59c. UG175 
adap1er 19c. PL·258 dbl female St.DD. BNC female 
chassis mount 59c ea: MICRO RG·8/U same size as 
RG-59, 2 KW PEP@ 30 MHz 16C It. 

BELDEN 14 gauge cop. stranded antenna 
wire. . . . . . . . . . . ....... $5/100 It . 

TIMES 1/2"1oam hardline &De/It .. connectors $1 5 ea. 
KESTER SOLDER 1 lb. 60/40 .. 062 .... . . . .. $6.50 
LEADER LDM-815 GDM . . ... .. . . .. .. ... $89. 95 
MALLORY 2.5A/1000 PIV epoxy diode . . . ... 19C ea . 
. 001 MFO 20KV CAP. . . . . . . . . . . . . . . .. $1.95 
GE receiving tubes. . . . . . . . . . . .... so~. off list 
GE61468, 8950 .. . . . . $7.95 ea. 

SAY 
Electronic Power Supplies 

Completely Regulated 13. 8 to 20 volts 
de, variable . Separate volt and amp 
meters . Dual protect ion against over 
voltage and over current . 

4 amp . . . . . . . $59.95 
8 amp . . ... $109.95 

20 amp . . . . ... $159.95 

CALL FOR QUOTES ON : YAESU FT-
901DM, FT-625, FT-225, KENWOOD TS-
820S, TS-520S, TR-7400A, ALDA, AM
COMM, VHF-ONE PLUS & ETD-ALPHA. 
All IN SEALED CARTONS. CALL FOR . 
QUOTES ON ITEMS NOT LISTED. THIS 
MONTH'S SPECIAL: KENWOOD TR7500A 
$249. BEARCAT 250 WRITE OR CALL. 

CALL FOR FAST QUOTES 
SPECIAL ORDERS WELCOME 

TERMS: All pnces FOB Houston. Prices SUbjeCI to 
change without notice. All Items Guaranteed. Some 
items subject to prior sale. Send leuerhead tor 
Amateur dealers ~ice list. Texas residents add 5% 
tax . Please add postage estimate. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY HOUSTON, TEXAS 77002 
713/ 658-0268 Niles 71 3/497·5683 

AD INDEX 
Amateur Electronic Supply 88 
Antenna Mart 88 
Atlas Radio Company 25 
Atronics 85 
Bencher, Inc. 77 
Bob's Amateur Radio Center 71 
C-Comm 79 
CW Electronic Sales Com1>4ny 81 
Cleveland Hamlest 61 
Cohoon Amateur Supply 58 
Communications Center 93 
CoverCralt 61 
Cushcralt 4, 96 
OSI Instruments 56, 57 
Den Tron Radio Company 411, 49 
Drake Co., R.L Cover II 
Electronic Distributors, Inc. 78 
Erickson Communications 62 
G.l.S.M.0 . 86 
Hal Communications Corp. 67 
"Ham" Buerger 76 
Hamco 65 
Ham Radio Center 85 
Ham Radio•s 

Communications Bookstore 54, 78 
Ham Radio Horizons 77, 80, 86 
Ham Radio Outlet 9 
Ham Radio Report 70 
Heath Company Cover IV 
Hi·O Communications 24 
Hy-Gain Electronics 55 
lcom 7 
International Crystal 47 
Jensen Tools & Alloys 76 
Kantronlcs 65, 78, 80, 84 
Trio-Kenwood Communications Inc. 

Cover Ill 
Kester Solder 88 
Klaus Radio Inc. 74 
Larsen Antennas 66 
Logltronlcs 79 
Long's Electronics 1 
MFJ Enterprises 3 
Madison Electronic Supply 66, 94 
McKay Dymek 66 
Palomar Electronics Corp. 54 
Palomar Engineers 43 
Partridge Electronics Ltd. 76 
Plpo Communications 76 
ASE Ham Shack 80 
Radio Amateur Callbook 62 
Radio & Electronics Constructor 86 
Radio World 86 
Unarco-Rohn 75 
Rush Electronics 76 
S-F Amateur Radio Services 74, 86 
Swan Electronics 63, 96 
Telex Communications, Inc. 83 
Telrex Laboratories 84 
Ten-Tee 81 , 89 
The Comm Center 85 
Tri-Ex Tower Corp. 73 
Universal Manutacturtng Corp. 77 
VHF Engineering, Div. ot Brownian 89 
Webster Associates 77 
Westcom 84 
Western Electronics 88 
G. A. Whitehouse & Co. 90 
Wiison Electronics 10 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Rad io A.us1fl1 
Karin Uebef 
Postfac h 245-4 
0.7850 Loerrach 
Wes! Germany 

Ham Ridio Belgium 
S1ereoh0use 
81usselses1eenweg ,. ,e 
B·9218 Gen1 
Belgium 

Ham Radio Canad a 
Bo• 114.Goelerteh 
On1ario. Canada N'1A3Y5 

Ham R~lo Europe 
8ox 4-44 
S · 194 04 Upptands Vasby 
Sweden 

Ham Radio France 
Christiane Mlchel 
F ·89117 Par!y 
France 

Ham Radio Germany 
Ka rin Ueber 
Po stlach 2454 
0 -7850 Loerrach 
West Germany 

Ham Radio Holland 
MAL Eetronics 
Postbus88 
NL-22().C Delft 
Holland 

Ham Ridio Italy 
STe, Via Maniago 15 
1·201 34 Milano 
Italy 

Ham Radio SwiUertand 
KarinU~r 
Posttacf\ 245' 
().7850 Loerrach 
West Germany 

Ham Radio UK 
P.O. Box 63, Harro w 
Middlesex HA3 6HS, 
England 

Holland Radio 
143 G reenway 
Greens tde. Johannesburg 
AepubUc of South Af rica 



Pulling optimum performance out 
of your rig depends on catching 
little problems before they can 
grow. That's why meters matter so 
much to you . 

And that's w hy Swan is so deter
mined to give you a hand : with 
the most complete, most econom
ical, easiest-to-use line of precision 
meters available to date. 

Here's a few to try on for size: 
New HFM-200 VSWR-Power 

Meter: Out in front for HF band 
operations , 1.8-30 MHz. Measures 
power and 1 :1 to 3: 1 VSWR more 
accurately than wide frequency 
range meters. Separate Directional 
Coupler simplifies installation. 
Illuminated meter for mobile 
operation. $49.95 

WM-2000A Peak Reading VSWR 
Wattmeter: Read peak forward 
power to 2000 watts - including 

true peak envelope power of voice 
modulated signals . 3.5-30 MHz, 
1:1 to 3:1 VSWR . RMS or PEP 
switchable. $89.95 

WM-2000 In-Line Wattmeter: 
Swan set the s ta ndards for a 
general purpose wattmeter : new 
flat-frequen cy response directional 
coupler permits 3.5 to 30 MHz 
readings with maximum accuracy. 
VSWR from 1: 1 to 3: l. $69.95 

WM-200A Through-Line 
Wattmeter: Reads so well you can't 
put it down: forward or reflected 
power on 20 and 200 watt scales. 
Peak envelope power of voice 
modulated signals. 50-150 MHz; 
VSWRfrom 1:1 to3 :1. Even RMS 
readings for CW, AM or FM modes. 
$89.95 

New WMM-200 VSWR- Power 
Meter: Into VHF 2-meter mobile 
operations? Swan makes it easy 

to get an illuminated swivel-mount 
monitor on board . Two-scale power 
range : 0-20, 0-200 watts . 50-150 
MHz. 1:1 to 3 :1 VSWR. $49.95 

And that's just for starters-a 
fair but partial sample of Swan's 
ability to meet any need to tweak, 
tune or test ... with nothing left 
to chance. 

If you're the kind of amateur oper
ator who likes to keep things in 
check, better check out the full line 
at your Swan dealer today. (And 
don't forget to bring along your 
Swan Credit Card - it can get every
thing going for you without delay.) 

~S.VAN. 
~ ELECTRONICS 

A member ur the Cub ic Corpoe-.a1i<M1 ramlly or 1;0mpaniH . 

305 Airport Road, Oceanside. CA 92054 
Sw:rn 's co n1 inuing commitment tu product improvement 

may affect specifications and pricc..-s without no1icc . 



10-15-20 METERS 

ATV-3 Cushcratrs ATV-3 rnult il1and 
vert ical provides low VSWR operation lor 
both SSB and CW on I 0. 15. and 20 meters. 
Matc l1ed 10 50 ohms: built -in connector 
males w1lh standard PL -259. Sla1nless-s1ecl 
hardware is used lor all electrical connecllons 
The ATV-3 is a compact 166 inches (4 2 
meters) tall Rated al 2000 walls PEP 

V.S W R ATV· 3/ATY·4/ATV·5 

20 1. 
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1"""--
~ ... 

" 
1 0 
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I..........__ 
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HF VERTICALS 
BY CUSHCRAFT 

Cushcraft's new mult1band vert ical antenna systems have been op11m1zed 
for wide operating bandwidth and provide the low angle of rad1a11on 

which is essen11a1 tor long-haul OX communications on the high· 
frequency amateur bands The high 0 traps which were designed 

especially for these verticals use large diameter enamelled copper 

10-15-20-40 
wire and solid-aluminum a1r-d1elec!ric c apaci tors. the frap forms 

METE RS are manufac tured from flfament-wound ltbergtass for minimum 
.. •••••••••••••• dielec tric loss and high structural strength High strength 

ATV-4 The Cushcrall ATV-4 lour-band 
vertical antenna has been optimized for wide 
operating bandwidth on 10. 15. 20. and 40 
meters SWR is less than 2· 1 over the CW 
and SSS segments of 10. 15. and 20 The 
2 I SWR bandwidth on 40 meters 1s 
~pprox1matcly 240 kHz. n-ay be quickly and 
easily ad1usled 10 lavor any part of the band 
Coaxial 1i111ng lakes 50-ohm 1ransm1ss1on line 
with PL-259 connector Overall height. 233 
inches (5 9 meters) Rated al 2000 walls PEP 

ATY-3/ATV·4/ATV·S 10 METERS 

v / 
/ / / 

'\. / /V 

6063-T832 aluminum lubing with 0.058" (1 5 mm) walls is 
used tor the vertical radiator. The massive 2 inch 

(50 mm) OD double-walled base section and heavy -duty 
phenolic base insulator ensure long hie and durab1hly For 

maximum performance with limited space. choose a 
Cushcrafl mulllband vertical: all models may be roof or 

ground mounted on a t '/, " · t 7/8" (32 · 48 mm) mast 

10-15-20-40-80 METERS 

A TV-5 The ATV -5 trapped vertical 
antenna system has been engineered tor 
five-band operation on 80 through t O 

'\. !'... If 
/ / 

" '\ x / v 
r • "~' 

IO 280 ,. ' , .. , .. ,.. '90 ,. ' ,.. ,.. 29 8 

meters The high 0 traps are carefully 
op11m1zed for wide operating bandwidth 2:1 
SWR bandwidth with 50-ohrn feed l1ne is 1 
MHz on 1 0 meters: more than 500 kHz on 15 
and 20 meters. 160 kHz on 40 melers. and 
75 kHz on 80 meters Instructions are 
provided for ad1usting resonance 10 your 
preferred part of the band. CW or SSS Built
in coaxial connector takes PL -259 Nominal 
height. 293 inches ( 7 4 meters) Rated at 
2000 watts PEP on all bands 

FreQuet'ICy (MHz ) 

£Ci'i!ihcratt ~ CORPORATION 

THE ANTENNA COMPANY 
IN STOCK W ITH DEALERS WORLDWIDE 
P 0 BOX 4680. MANCHESTER. NH 03108 



Don't 
I l~!fj Nat.U ---------00 e all dealers ~o cany Kenwood products are 

• not Authorized Kenwood dealers. But when 
you see this plaque you11 know you're in the right place. 
Only an Authorized Kenwood dealer offers factory trained service technicians 
and sales personnel. an extensive stock of spare parts and a direct line of 
communications with factory technicians. He offers the complete Kenwood 

J ine ••• the finest line of Amateur Radio equipment available. 
Kenwood ls unique in the industry, offering seminars for its dealers' personnel. 
bringing the latest infonnation from the factory to the people you deal with. 
This is just one more example of the ways in which Kenli«>od has become 
the Pacesetter of Amateur Radio. 
When you buy Kenwood ... you buy the best 

ALABAMA, Long's Elec:tronk:a, Birmingham • ALASKA, Relleble Electronlca, Anchorage • ARI· 
ZONA, Power Communications, Phoenix • CALIFORNIA, Ham Radio Outl9t. Burlingame - Ham 
Radio Outlet, Van Nuys - Ham Radio Outlet, Anaheim - Henry Radio Company, Anaheim - Heniy 
'Radio, Incorporated, Los Angeles - Wabatar Radio, Fresno • COlORADO, CW Electronics, Denver 
• IOWA, HI Inc., Council Bluffs • R.ORID.A, Amateur Electronic ~pply, Orlando - Amateur Radio 
Center, Miami - Grice Electronlca, Pensacola • HAWAII, Lafayette Radio Company, Hoholulu 
• IWNOIS, Erlc:kaon Communications, Chicago - Klaua Radio, Peoria • INDIANA, Graham Elec· 
tronlca, Indianapolis - Hoosier Electronlca, Terre Haute - Kryder Electronics, Fort Wayne• KAN· 
.~s, Auocla\ad Aadlo.,.Overtand Park ,! LOUISl~NA, Dlgltal ~tronlca, New,Orteans •MAINE, 
'Craig Radio Company, Portsmouth • M"AAVLAND, Electronic lnfematlonal SarYlca, Wheaton • 
Profealonal Electronlca, Baltimore • MASSACHUSETTS, Tufts Electronlca, Medford • MICHIGAN, 
Electronic Distributors, Muskegon - Radio Supply and Engineering, Clawson • MINNESOTA, Elec· 
tronlc Center, Minneapolis • MISSOURI, Ham Radio Center, St Louis - Heniy Radio Company, 

Butler - Mldcom Electronlca, St. Louis • MONTANA, Conley Radio Center, Billings • NEBR.ASKA, 
Communlc:atlona Center, Lincoln• NEW MEXICO, Electronic Module, Hobbs• NEW YORK, Adlron· 
dack Radio Supply, Amsterdam - Harrison Radio,. Farmingdale • NORTH CAROLINA, Frack Radio 
Supply, Asheville - Vickers Electronlca, Durham · ·OHIO, Amateur Electronic Supply, Wickliffe -
Srapco Electronlc:a, Dayton • OKLAHOMA, Derrick Electronlca~ Broken Arrow - Radio, Incor
porated, Tulsa • OREGON, Portland Radio, Medford - Portland Radio, Portland• PENNSYLVANIA, 
Electronic Exchange, Souderton - Hamtronlca, Trevose - JRS Distributors, York• SOUTH CARO· 
LINA, Accutek, Incorporated, Greenville• SOUTH DAKOTA, Burghardt Amateur Center, Water· 
town • TENNESSEE, Amateur Radio Supply of Nashville, Madison - Sere·Roae and Spencer, 
Memphis • TEXAS, AGL Electronlca, Dallas - Douglas Electronlca, Corpus Christi - Electronlca 
Center, Dallas - Madison Electronlca, Houston • UTAH, Manwlll Supply Company, Salt Lake City 
• WASHINGTON, Amateur Radio Supply Company, Seattle - ABC Communlc:atlona, Seattle • 
WISCONSIN, Amateur Electronic Supply, Milwaukee. As of May 31, 1978 
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The BEA.TBKIT BW-101 
it won't cost you an arm and a leg! 

Chances a re that getting on the air is pretty important to you. You 
may be a brand new Novice, a recent upgrade to General. or 
you're rejoining the Amateur ranks after years of inactivity. But 
the cost! $600, $700. in some cases $1000 and more. And that's just 
the price of a transceiver ... . no extras I Pretty staggering, isn't it? 
There's a choice though. 
Did you know that you can equip your station with our perfor
mance proven HW-101. its optional crystal CW filter, and match
ing power supply, for a lot less than $450. Less than $430 in fact! 

And for the price you'll have 0.35 µv receiver sens itivity, complete 
80 through 10 meter coverage. selectable LSB, USB, CW, VOX and 
PTT operation, and 180 watts PEP in on phone and 170 in on 
CW. ... for less than $430! 
Think about it. Ask the guy who's built a 101, then make your 
move to join the thousands of Amateurs who have turned to 
Heath for outstanding value, quality, and unparalleled perfor
mance. The HW-101 - it's a transceiver you can grow with and a 
pretty impressive answer to getting on the air . .. . without it cost
ing an arm and a leg! 

AM-362 
For complete details on our entire line of quality Amateur Radio Products use the postcard, found elsewhere in this Issue 

to send for your Free Heathkit Catalog, or write: Heath Company, Dept. 348-440, Benton Harbor, Michigan 49022 


