


FM SYSTEM SCHOOL 

thoughts to consider 
about the new 

KE UV-3 
UHF-VHF 

FM SYSTEM 
only $995 for 3-band UV-3 

How does the cost of the Drake system really compare to 
alternative methods of getting on 144-220-440 MHz fm? 

A First of all, there is no direct comparison 
possible, because the Drake UV-3 is the 
only rig in the world offering 144-220-440 
MHz fm in a single box - and it is fully 
synthesized on each band. 

B The nearest comparison would be to add 
the suggested list prices of 3 separate units 
of the most popular fm rigs presently 
available. It would work out approximately 
as follows: 

2 Meters (Synthesized to 5 kHz) . .... $ 400.00 
220 MHz (12 channels, crystal) . . . . . . 230.00 
440 MHz (12 channels, crystal) . . . . . . 300.00 
Crystals (Assuming 20 per radio) . . . . 200. 00 

TOTAL $1130.00 

But wait-even at that price you'd be 
missing features included in the UV-3: 

1. Full synthesis on all three bands 
2. Extra diode-programmable fixed 

channels on each band 
3. Priority scan feature on.each band 
4. Remote, trunk mount operation (optional) 
5. Everything in asingfe box! 

' 

For your homework, then, ponder the following -
at a suggested amateur net of $995.00, the Drake 
UV-3 (144-220-440) is, to say the least, an 
incredible value. 

R. L. DRAKE COMPANY I qmp_> I .J •#~~JI 540 Richard St., Miamisburg, Ohio 45342 
L:.::! -!!~===--~.ijl ~'~~ •• !.;_I® Phone: (513! 866-2421 • Telex: 288-017 

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 • 702/3.82·9470 



ESI POS-1220Z 
power supply 
This one really works! • 13.8 VDC 
regulated power supply • Current 
rating: 20 amps continuous, 30 amps 
surge • Fuse protected • LED power 
indicator • ON/OFF switch on front 
panel. This unit will power a TR-7400A 
AND a KLM 160 watt 2m amplifier! 

69.95 Call for yours today. 

NEW! 

The NEW DENTRON 
BIG DUMMY 
Now you can tune-up off the air with 
Dentron's Big Dummy load. A full 
power dummy load, it has a flat SWR, 
full frequency coverage from 1.8 to300 
MHz and a high grade industrial cool
ing oil furnished with the unit. Built to 
last ! Ful ly assembled and warrantied. 
Help cut out the ORM facto r now! 

29.50 Call for yours today. 

NYE VIKING 
114-320-003 key 
This heavy-duty key is constructed on 
a heavy die-cast base. The hardware is 
nickel-plated. Has smooth adjustable 
bearings and heavy-duty coin silver 
contacts. Black wrinkle finished base, 
switch and Navy knob. 

10.60 Call for yours today. 

KENWOOD DG-5 
LED digital display 
The DG-5 gives you a digital readout 
on your TS-520 o r TS-520S. DG-5 
connects i nstantly to any TS-520S. The 
520S al ready has the OK-520 built-in. 
You can add a DK-520 to your TS-520 
for onl y $1 8.00. The DG-5 features: 
• 100 Hz to 40 MHz measuring range 
• Frequency counter up to 40 MHz 
• Input impedance: 5 K ohms • Gate 
time: 0.1 second • Time base: 10 MHz. 

161.10 Call for yours today. 

OVER 
50% 
OFF 

ELECTRO-VOICE 
719 desk microphone 
The 719 has two talk switch positions, 
grip-to-talk & push-to-talk. Features: 
• 80 to 7000 Hz frequency response 
• Ceramic generating element • High 
Z output impedance• Omnidi rectional 
polar pattern . Simple instructions in
cluded for change of talk switch posi
tion. 

19.00 Call for yours today. 
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MFJ Super 
antenna tuner 

"IODU 

"'''•u .. n 

Features: • 160 thru 10 meter matching 
• Up to 200 watts RF output • Tune out 
the SWR on your di pole or whatever 
antenna you have • Increase the 
usable band width of your mobile whip 
• Compact size: 5"x2"x6" • S0-239 
coax connectors provided for TX input 
& coax fed antennas. 

69.95 Call for yours today. 

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 Friday. 

BANMAMERICARO 

•**•• LongS Electronics 
MA IL ORDERS P 0. BOX 11 347 BIRMING HAM . AL 35202 • STREET ADDRESS: 3521 10TH AVENUE NORTH BIRM INGHAM . ALABAMA 35234 

More details? Ad Check page 88. Wrap-Up 1977 (fill 1 



lHISMONfHS 

HORIZONS 
The Semiconductor Age 
Ham Radio Horizons is proud to 
present an overall sketch of the 
birth of the semiconductor age 
by a fellow amateur who was 
interested enough to do con
siderable research so that 
others can benefit. You'll find a 
wealth of references to this 
interesting and vital subject in 
electronics as well as a short 
course in what makes it al I 
happen. 

Satellite Communication 
Amateur satellites whirl around 
the globe several times a day, 
ready to help amateurs span 
great distances with their vhf 
signa ls. These orbiting re
peaters have been planned so 
that you do not need a large and 
expensive Earth station to use 
their services. W1XU talks about 
the ordinary amateur equipment 
that you can put together to join 
the space age. 

NN3SI - Smithsonian 
Institution Calling 
Millions of people visit the ex
hibits at the Smithsonian In· 
stitution in our nation's capital 
every year. They have a chance 
to examine our history, our tech· 
nology, our geology, and a multi
tude of other things that tell 
what America is all about. It is 
only natural that there should be 
an Amateur Radio station as part 
of the story. The station, NN3SI, 
is more than an exhibit - it's a 
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living demonstration of the abili
ty of amateurs to communicate 
with their fellow man anywhere 
in the world. 

Questions? And Answers! 
The end of the Rules and Regu
lations section is in sight, and a 
discussion of who is eligible for 
a license and what to do if you 
receive a notice of violation 
just about wraps it up. Operat
ing signals and reporting sys
tems are the next subject 
brought up under the Operating 
Practices part of the exam ques
tions and Answers. Much of the 
information discussed in this 
part will be helpful when you get 
on the air, as well as when you 
take your Novice test. 

Those Old Radio Mags 
Many of today's amateurs do not 
remember the real old timers, 
and many have never even heard 
of them. There were people and 
products in the past that made 
radio, particularly Amateur 
Radio, what it is today. The key 
to who the people were, what 
they did, and how they thought, 
felt , and talked can be found in 
the old radio magazines. Pick 
one up, thumb through its 
pages, and learn what Amateur 
Radio was like in the old days. 

War Surplus 
Was war surplus radio gear a 
blessing or a curse? In some in
stances it helped put hams back 
on the air, but did it stifle the 
growth of ham-orien ted busi
ness and products too? W6SAI 
tells us about the days when the 
magazines were full of adver
tisements for really low-priced 
stuff (some of which is stil l liv
ing in flea markets across 
the land). 

Collinear Antenna 
The inverted V dipole is well 
known for its simplicity, low 
cost, and ease of construction. 
It performs well as a DX antenna 

because of its low-angle radia
·tion characteristics. The anten
na described here by Alf Wilson, 
W6NIF, a modified inverted V, is 
based on recogn ized engineer
ing principles. 

Future 
The year is 1999 and a couple 
of hams are rag chewing like 
they did in the good old days. 
Couldn't be much difference, 
you say? Well ... in a way, 
you're right. Let's tune in and 
read the mai I. 

Our Cover 
Amateur Rad io is perhaps the 
only type of communications 
available to the average person 
on a world-wide basis. Amateurs 
share a common language, a 
common desire to communi
cate, and a great means of 
developing friendsh ips. Our 
cover artist, Wayne Pierce, 
K3SUK, has expressed this bond 
of friendship through amateur 
radio by depicting people united 
through their hobby, encircling 
the globe as does their own 
satellite - a symbol of the 
amateur's ability to advance 
with technology. 

HAM RADIO HORIZONS Decem
ber 31 , 1977, Volume 1, No. 11. 
Published monthly by Communi· 
cations Technology, Inc. , Green
vi lle, New Hampshire 03048. One
yea r subscripti on rate, $10.00; 
three-year sub~ cription ra te, 
$24.00. Secon d-cl;:iss postage 
pa i d at Greenville, New 
Hampshire 03048 and add it ional 
off ices. 

About This Issue 
We're calling this the Wrap
Up 1977 issue of Ham Radio 
Horizons, and that is just 
what it will do. You'll notice 
the cover date is December 
31 , 1977. Why? Don't miss the 
complete and important de· 
tails on page 74. 



Call toll-free 800-64 7-8660 
for products by MFJ ENTERPRISES 

$6995 
MFJ-16010 ST Super Antenna Tuner 
This NEW MFJ Super Antenna Tuner metchH every
thing from 180 thru 10 Meters: dlpolH, Inverted Vffl, 
long wlrea, vertlc1l1, mobile whips, beams1 balance 
lines, coex llnH. Up to 200 w1tt1 RF OUTPUT. Built-In 
belun, tool 

• Operate all bands with one antenna • Worl<s with aM 
soliO state and tube rigs • Ultra compact: 5 x 2 x 6 
inches • Uses toroid cores 

- s5995 
MFJ-8043 IC Deluxe Electronic Keyer 
Thia NEW MFJ Deluxe Keyer gives you more features 
per doller than 1ny other keyer 1v1ll1ble. 
• Uses Curtis-8043 keyer chip • Sends iambic, auto· 
matic, semi·automatic, manual • Use squeeze, single 
lever. or straight key • Dot memory, self·compteting dot• 
and dashes, jam prool spacing, instant start • RF prool 
• Solid state keying :!:300 V max • Weight, tone. vol· 
ume. speed controls • Uses 4 C-cells; extemal power 
jack • 6 x 6 x 2 inches • Sldetone and speaker • Op· 
tional squeeze key: $29.95 

$2995 
SBF·2BX SSB Filter 
Dr1matlc11iy lmprove1 rHdeblllty. 
• Optimizes your audio to reduce siOeband splatter, re· 
move low and high pitched ORM, hiss, static crashes, 
background nOise, 60 and 120 Hz hum • Reduces 
tatique during contest, DX, and ragchewing • Plugs 
between phones and receiver or connect between audio 
stage for speaker operation • Selectable bandwidth IC 
active audio filter • Uses 9 volt battery • 2·3/16 x 
3·1/4 x 4 inches 

$2995 
MFJ-40T QRP Transmitter 
Work th• world with 5 watt• .on 40 Meter CW. 

• No tuning • Matches 50 ohm load • Clean output 
with klw hannonic content • Power amplifier transistor 
protected against burnout • Switch selects 3 crystals 
or VFO input • 12 VDC • 2·3116 x 3· 114 x 4 inches 

MFJ·40V, Companion VFO . . . . . . . . . $29.95 
MFJ·12DC, IC Regulated Power Supply, 

1 amp, 12 voe ..... . $29.95 

$3995 
MFJ-16010 Antenna Tuner 
Now you can operete 111 bands - 180 thru 1 O Meters 
- with 1 single random wire end run your lull trans· 
celver power output - up to 200 watts ' RF power 
OUTPUT. 
• SmaU enough to carry in your hip pocket, 2·3/ 16 x 
3·1 /4 x 4 inches • Matches low and high Impedance by 
interchanging input and output • S0-239 coaxial comec· 
tors • 12 position tapped Inductor. Stacked torOid cores 
• At 1.8 MHz tuner matches 25 to 200 ohms. 

$5495 
CMOS-8043 Electronic Keyer 

Stele of the 1rt design u111 CURTl!Hl043 Keyer-on-1· 
chip. 

• Built·in Key • Dot memory • Iambic operation with 
external squeeze key • 8 to 50 WPM • Sidetone and 
speaker • Speed. volume, tone, weight controls • Ultra 
reliable solid state keying :!'.300 volts max. • 4 position 
switch tor TUNE, OFF, ON, SIDETONE OFF • Uses 4 
penlight cells • 2·3/ 16 x 3-114 x 4 inches 

$2995 
MFJ-200BX Frequency Standard 
Provides strong, precise merk•rs •very 100, SO, or 25 
KHz well Into VHF region. 

• Exclusive circuitry suppresses all unwanted markers 
• Markers are gated tor positive identification. CMOS 
IC's with transistor output. • No direct connection 
necessary • Uses 9 volt battery • Adjustable trimmer 
for zero beating to WWV • Switch selects 100, 50, 25 
KHz or OFF • 2-3/ 16 x 3·1/4 x 4 inches 

$1795 
CP0-555 Code Oscillator 
For the Newc omer to le•rn the Morse code. 
For the Old Timer to polish his fist. 
For the Code Instructor to tHch his ct11ses. 
• Send crisp clear code with plenty of volume for class· 
room use • Self contained speaker, volume. tone con
trols, aluminum cabinet • 9 V battery • Top quality U.S. 
construction • Uses 555 IC timer • 2·3/16 x 3· 114 x 
4 inches 
TK-555, Optional Telegraph Key . . . . $1 .95 

$2995 
CWF-2BX Super CW Fiiter 
This MFJ Super CW Filter gives you 80 Hz bendwldth, 
and extremely steep skirt• with no ringing tor r11or 
sharp selectivity that leta you pull signets out of heavy 
ORM. Plugs between receiver end phonH or connect 
belwffn audio stage for speaker operation. 
• Selec table BW: 80, 110, 180 Hz • 60 dB down one 
octave trom center frequency of 750 Hz for 80 Hz BW 
• Reduces noises t 5 dB • 9 V battery • 2·3/16 x 
3· 114 x 4 Inches • CWF-2PC, w ired PC board, $ 19 .95. 

$5995 
LSP-520BX II Log Speech Processor 

Up to 400 % more RF power. Plugs betwHn your 
microphone end transmitter. 

• Gives your audio punch power to slice through ORM 
• 30 dB IC log amp and 3 active tilters • RF protected 
• 9 v battery • Two Mic Jacks: y," phone jacks. un
committed 4 pin Jack • Output cable • 2- 1 /8 x 3-5/8 x 
5·9/ 16 inches • LSP·520BX. In s tandard MFJ en
closure, electronically Identical , $49.95. 

. . w $4995 
MFJ-1030BX Receiver Preselector 
Clearly copy week unreedlble signets (Increases signal 
3 to 5 " S" units). 
• More than 20 dB low noise gain • Separate input and 
output tuning controls give maximum gain and RF selec
tivity to significantly reject out·ol-band signals and reduce 
image responses • Dual gate MOS FET for low noise, 
strong signal handWng abilities • Completely stable • Op
timized for t O thru 30 MHz • 9 V battery • 2·1 /8 x 
3·5/8 x 5·911 6 Inches 

.,_, $1995 
~ ·-~ 

C-500 Digital Alarm Clock 
This dlgltel 1lenn clock Is also en ID Timer. Assembled, 
too! 
• Gives ID buzz every 9 minutes automatically, or alter 
tapping ID/doze button • Pressing ID/doze button dis· 
plays seconds • Latge .63 inch digits • Eas~y zeros 
to WWV • AM and PM LED indicators • Power out indi· 
cator • Fast set, slow set buttons • 110 VAC, 60 Hz 
• 3· 1 /8 x 3·3/4 x 3·3/8 inches • One year warranty 
by Fairch~d 

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

Order By Mall or Call TOLL FREE 800-647-8660 and Charge It On !!!!!!!! • 

MF.I ENTERPRISES ~1s~1s8s?~P~9S\ATE, MIS=PI 39762 
In Europe contact: ING I. STERN, Lohkoppelstrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D 



E EMEN -3 BA D 
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 conven ience of easy assembly and modest dimensions. Value 
through heavy duty all aluminum construction and a price complete 
with 1-1 balun. 

Enjoy a new '/Orld of DX communications with ATB-34! 

SPECIFICATIONS 

FORWARD GAIN - 7.5 dBd 
F/B RATIO - 30 dB 

WIND SFC -
WEIGHT -

VSWR - 1.5-1 WIND SURVIVAL -

5.4 Sq .Ft. 
42 Lbs. 

90 MPH. 
POWER HANDLING - 2000 WATTS PEP 
BOOM LENGTH/ DIA. - 18. x 2 1/8'" 
LONGEST ELEMENT - 32·3· · 
TURNING RADIUS - 18"9" 

UPS SHIPPABLE 

$239.95 
COMPLETE 

NO EXTRAS TO BUY 

IN STOCK WITH DISTRIBUTORS WORLDWIDE 

CORPORATION 

BOX 4680, MANCHESTER, N.H. 03108 
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lFiE FROM HERE 

During the past few months the FCC has been receiving an increasing number of 
inquiries concerning state and local laws which deal with radio and television. While 
many of the calls and letters are from CBers, amateurs have raised many of the same 
questions. Since all radio operations are licensed by the federal government, many 
amateurs feel that matters which have to do with their station and its operation are 
" beyond the reach " of local ordinances. When amateurs do run afou l of a local law that 
seems to infringe upon their radio activities, they often question that law's 
constitutionality. The FCC doesn 't have the time nor the budget to investigate every 
complaint of this nature, so they have issued a Public Notice which lists some 
guidelines tor amateurs and other FCC licensees who feel they have run into improper 
regulat ion of radio communications; some of the important points of that Public Not ice 
are discussed here. 

One important facet of the Communications Act passed by Congress in 1934 was the 
establishment of a Federal Communications Commission with authority to set up a 
system of regulation for the various radio services. If you read the fine print of the Act 
you'll see that it leaves little doubt as to the extent of this regulatory scheme - it 
indicates a clear intention by Congress that radio should be completely regulated by 
the federal government. 

However, this does not necessarily mean that local statutes which deal with radio are 
illegal or unconstitutional. Under the Supremacy Clause of the United States 
Constitution, state and local statutes may be pre-empted when (1) a local law conf licts 
with a law enacted by Congress, or (2) when Congress has adopted pervasive legis lation 
in a particular field with the intent that regulation in that area be conducted exclusive ly 
by the federal government. Furthermore, local ordinances which unreasonably burden 
interstate commerce may be invalidated. 

Whether or not a part icular local statute has been pre-empted by federal legislation is 
purely a legal question, and when a conflict between federal and state law arises, the 
courts are called upon to make the final decision. For proper resolution the speci f ic 
local law in question must be reviewed, and each case must be carefully judged on its 
own facts . 

In general it may be said that in matters involving purely local concerns, the courts 
have found that reasonable local statutes are not in conf lict with the Communicat ions 
Act; such things as local zoning ordinances limiting antenna heights, and the right of 
local authorities to make judgments on the property rights of an FCC licensee's station 
have all been upheld. On the other hand, when a local law conflicts with the FCC's 
regulations for radio services, the federal law prevails; state laws involving the 
censorship of material carried on broadcast stations, for example, and local laws 
requiring FCC licensees to refrain from activities required by the Communications Act 
have all been struck down. 

Amateurs are usually aware of local legislative proceedings, and when it appears an 
improper law regarding radio is being brought up for debate, that's the time to make 
your local representative aware of the potent ial problems. In general , state legis lators 
have better knowledge of federal authority than do the local county or city authorit ies, 
but in either case local lawmakers should be made aware that the FCC has issued 
extensive regulations governing radio. Therefore, local ordinances designed specifically 
to regulate amateur (or CB) transmissions may be invalid. If you run afoul of such a law, 
you have little choice but to seek legal counsel to raise federal pre-emption on your 
behalf. 

6 m Wrap-Up 1977 

Jim Fisk, W1 HR 
editor-in-chief 
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Cockwise &om lower left: IC.2114MHz. 2 meter. All Mode Transceiver; IC.245 Mobile 2 meter Transcelv .. ; IC22S Mobile VHF 
FM Transceiver; ICS02 Portable 50 MHz SSB Transceiver; IC·215 Portable 2 meter FM Trancelver. IC·31A Mobtle UHF FM Transceiver. 

Ask your dealer for ICOM's complete product line catalog, or 
mail your request to an address below. 

VHF UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by: 

C• j]IICOMI 
f. v ·• • < 

More details? Ad Check page 88. 

ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue. Wash. 98005 
(206) 747·9020 

ICOM EAST, INC. 
Suite 307 
3331 Towerwood Drive 
Dallas, Texas 75234 
(214) 620-2780 . 

ICOM CANADA 
7087 Victoria Drive 
Vancouver 8.C. V5P 3Y9 
Canada 
(604) $21-1833 

' . •;-. 
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FOCUS & COMMENf 

It seems to be traditional to pause at the end of each calendar year and look back at 
what has happened, to take stock of the situation, or to evaluate your progress; I can't 
think of a better time to do so. A backwards look at 1977 is very interesting, especially 
from the viewpoint of someone in the business of putting together a magazine for radio 
amateurs. In fact, fascinating might be the more accurate term. One thing an editor can 
depend on is that the readers will let him know how they feel about things, and they do. 

But, what a variety of comments! There were letters from those who thoroughly 
enjoyed the fiction pieces - and in the same mail delivery were some who asked, 
"Why clutter up the pages with such useless junk?" Other readers reacted strongly to 
our stories about CB (some see red immediately upon sight of the two letters, never 
mind what the story has to say), and, fortunately, this reaction was balanced by other 
readers who applauded our efforts to tell more than one side of the story. Some found 
our technical material too basic, too simple, and wanted something they could get their 
teeth into. The other side of that coin was filled by dozens of letters stating that the 
technical articles filled a need for them - gave them something at a level they found 
useful. This is a good sign, showing that our readers are involved in amateur radio, not 
sitting on the sidelines. 

There are some other signposts visible as bright spots as you look back at 1977 -
indicators that amateur radio is being brought to the attention of the general public in 
many ways: A recent issue of Analog (Science Fiction/Science Fact) magazine had a 
story that was well done (but too short), about a student who was into amateur radio, 
and his relationship with his professor. Although the theme was rather "far out," I 
could find no flaw in the presentation of amateur radio. 

Another instance is the publication of the book "The French Atlantic Affair," written 
by Ernest Lehman, K6DXK, in which amateur radio plays a vital role in the lives of the 
characters portrayed in this contemporary novel. 

That's what we need more of - amateur radio told as it is, not inflated by impossible 
claims, not hidden in undecipherable (to the layman) jargon, but rather spoken of as a 
great hobby, pursued by everyday people who are just like the rest of the world. I'm 
glad to see that it is a growing trend. Some of the credentials sent in by many of our 
Horizons authors indicate that they have published articles about amateur radio in 
women's magazines, local and national newspapers, sporting magazines, and in those 
time-fillers that you find in the pocket of the seat on your favorite airline. Good stuff! 

It's this variety of responses from our readers, the vast amount of territory to be 
covered, and the possibility of finding more signposts (perhaps even milestones) in the 
next year, that makes me look forward to 1978 with eagerness; I just know it will be 
anything but boring. 

In the meantime, to all of you who took the time to express your feelings, I send a 
sincere "Thank You ." And I wish each of you the very best for this holiday season, and 
throughout the coming year. 

8 m Wrap-Up 1977 

Tom McMullen, W1SL 
Managing Editor 



SPECIAL TRIPLE BONUS DEAL 
on KENWOOD TS-820S 

TRl-EXW-51 
TOWER 

Our "package" deals 
can't be beat! 
The ··package" 

antenna. tower. rotator 
Inquire 

Every-day special 
COE HAM Ill 

rotator 
12995 

SHURE 444 
33.95 

• shipped prepaid, 
UPS (Brown). 

HY-GAIN 
TI-16DXX 

De Luxe, 6 element Hy-Gain 
Thunderbird, covers 10, 15, 
20 meters. Separate low 
loss traps for each band. 
Hy-Gain Beta match for low 
VSWR with 50 ohm line. 

Longest element: 31.1 ft. 
Boom: 24 It. 
Turning radius: 20 ft. 
Wind load: (80mph):156 lbs. 
Max. wind survival: 100 mph. 
Surface area: 6.1 sq. ft. 

Net weight: 57 lbs. 

ICOM IC-225 VHF Transceiver 
plus CUSHCRAFT 

Ringo R•nger 
Antenna 

279.00! BIRD ELEMENTS 
(Not supplied with BIRD wattmeter) 

r -
OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM). PHONE. WRITE. SAME DAY SHIPMENT MOST ITEMS. 

2·30MHz .. . 42.00 

25-1000MHz . .. 36.00 

t00UTLET 
SOUTH 

Anaheim, Calif 92801 Burlingame, Calif 940/0 Van Nuys, Calif 91401 
Bob Ferrero. 

2620 W. La Palma. (714) 761-3033 I 
NORTH (MainOffice) I SOUTH 

999 Howard Ave., (415) 342-5757 13754 Victory Blvd., (213) 988-2212 
K6AHV /W6RJ. 

Jim Rafferty. 

1 mile east Knott"s Berry Farm .1(213) 860-2040 5 miles south on 101 from S.F. Airport. Dealer inquiries invited. 

• 1-1 •ATLAS• BIRD• COE• COLLINS• CUSHCRAFT •CURTIS• DENTRON •DRAKE• EIMAC •HUSTLER 
•HY-GAIN• ICOM • KENWOOD• KLM •MOSLEY• SWAN• TEMPO• TEN TEC • TRI-EX• YAESU •more . 

W9UCEI N6RJ. 
other well known hams 

give you courteous . 
personalized service. 

More details? Ad Check page 88. Wrap-Up 1977 m 9 



The new standard of performance for Tribanders is t he Wilson Syst em One!!! A DX'ers 
de li ght o perati ng 20 meters o n a full 26' boom with 4 elements, 4 operational e lements 
on 20-1 5-10, plus separate refl ector e lement on 10 meters for correct monoband 
spac ing. Featured are the large diameter High-Q Traps , Beta matchi ng syste m, heavy du ty 
Taper Swaged Elements, rugged Boom to Element mounting .. . and value priced at 
$259.95. Additional features: • 10 dB Gai n • 20-25 dB Front-to-Back Ra ti o • SWR less 
than 1.5 to l on a ll bands. 
MODEL SY-1 SPECIFICATIONS: 
Matching Meth od : Beta F / B Rati o 20-25 d B Mast Diameter 2" O.D. 
Band MHz: 14-21-28 Boom Le ngth 26' Boom Dia mete r 2" 0.D. 
Maxi mum Power Input: Legal Limi t (i"O. D.) Surface Area 7.3 sq. ft. 
Gai n 10 dB No. of Elements s Wi ndload Area 146 lbs. 

:s;,,,;1,::1 I I 
VSW R (at Resonance) 1.5 to 1 Longes t Ele ment 26' 7" Shipping Weight 50 lbs. ·20 . cnRS •« "" 
Impedance 50 ohms 

H EAVY DUTY BOOM 
TO ELEMENT EXTRUSIO N 

T urning Radius 18 ' 6" 

INS ULATED DRIVEN ELEMEN T WI T H 
PRECIS ION BETA MATC H AN D HEAVY 

DUTY ELEMENT MO UN TS 

- Phone S.nm1 . .. cw s.n.na 

11,, l•. l 

1SMETDIS 

U . I n.• 2•.o lt.I I U "11.1 n .c 

_ ,..,_s...... lOMnDS c ... ~ .... 

~-----------------------------------
: AMATEUR PRODUCTS DEALERSHIPS 
I FOR MANY AREAS ARE AVAILABLE!!! 
1 If you are interested in the profits you can 
i make as a Wilson Dealer, contact us. I 
, ______________ ----------------------' 

For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write: 
Consumer Products Division 

• !o~~!~~EG!.!!D~!!~~7!!=.,~!0!1• 
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NEWSLINF ________ __ 
SEPARATE REPEATER LICENSES will no longer be required and an Amateur operating a 

repeater will be able to do so simply by signing his regular call with the suffix "/RPT" 
on CW or "Repeater" on phone when in the repeat mode. This far-reaching deregulatory 
action came as a Report and Order on Docket 21033. Though agreement was universal 
throughout the Commission that separate repeater licenses were useful, it was felt they 
required more Commission investment in time and money than they were worth . 

The Repeater Sub-bands were also expanded in the September 21 action, with an addi
tional one MHz ~ 144.5-145.5 ~ now opened to repeaters on two meters. Additionally, 
all amateur frequencies above 220 MHz, with the exception of the 435-438 MHz space
communications slot, are now available for repeater use. The ten- and six-meter repeater 
limits remain unchanged. 

Technicials Will Receive another 500 kHz, down to 144.5 MHz, so they'll be able to use 
the new two-meter repeater sub-band, which neatly avoids the OSCAR activity just below 
146 and also manages to straddle (assuming 600 kHz input-output separation) existing ssh 
an4 a-m s i mplex opeFation_between 145. 0 and 145.2 . 

AMSAT WILL CONSTRUCT a building at the Goddard Space Flight Center to house both Phase 
III and AOD spacecraft integration and an office, according to an agreement tentatively 
approved by the Goddard authorities. It will be located next to the visitors' center, 
with windows permitting them to view the spacecraft construction efforts. Hiring a new 
full-time administrative assistant from the Washington area was also approved by AMSAT's 
Board. 

OSCAR 7's Mode Schedule will be changed effective January 1 to two days in Mode B for 
every day in Mode A, and the new schedule will be shown in W6PAJ's orbital calendar com
ing out in December; see December Newsline. Ample Mode A operations will be provided by 
the Russian's "RS" spacecraft and AOD, and OSCAR 7 is considerably more sensitive in 
Mode B than it is in Mode A. 

Increasin~ FM O~erations just below 146 MHz are causing problems for OSCAR users. On 
Mode A 145.8 -145. 5 fm signals are being repeated to 10 meters, while Mode B users in 
major urban areas are having contacts broken up by local fm interference . A polite re
quest usually suffices to move the fmers, but universal fm users' avoidance of 145.8 -
146.0 would be the best answer. 

5139 Amateurs Throughout the world have used OSCAR 6 and 7, according to a compila
tion Just completed by N3ES and WB2DNN. Just under 40 per cent are U. S. Amateurs, with 
the rest of the world's 60 per cent demonstrating the international importance of the 
Amateur space program. Recent word from South Africa has over 100 ZS stations active on 
Mode A and 20 on Mode B. 

FLASHLIGHT "CW" SAVED EIGHT after the 37-foot yacht El Arca ran aground on Round 
Reef off the Virgin Islands shortly af ter dusk September-3-:---With no radio, the owner
captain aimed his flashlight toward shore and blinked a distress me ssage that was spotted 
by KV4FZ. Herb alerted Civil Defense, Coast Guard, and REACT who immediate l y mounted a 
successful rescue effort. 

"HAM'S" DETECTION of two policemen engaged in a restaurant burg lary, wide l y repor ted 
in the press last summer, has some very unusual implications according to Florida Skip 
Editor W4IYT. By follow-up investi gat ion, Andy found not only was the scanner - equipped 
"ham" not a ham, but the two policemen were using handheld units crystalled on 146.52, 
and neitner of them was an Amateur! 

Non-Amateur Use of Amateur transmitting equipment, this time for criminal purposes, 
is another powerful argument for point-of-sale controls ~ and a reminder that one never 
knows who i s listening when you announce on t he air you're leaving your home empty or 
parking your car in a vulnerable spot at the movie theater. 

QUANTITIES OF FCC FORM 610s such as would be required for a large training class should 
be ordered from the Forms Distribution Center, Room B-10, 1919 M Street NW, Washington, 
D.C. 20554 rather than a local Field Office. A call or note to the nearest Field Office 
is quickest if you only need one or two. 

KIWANIS MEMBERS may wish to check into a newly formed 20-meter net that meets Satur
day mornings at 17002 on 14275. There is also a Pacific Northwest net on 75 meters 
Tuesday and Sunday evenings on 3903 at 9:00 PM Pacific time. 

HOT-AIR BALLOON ALTITUDE record was set by VS6DA on August 25 in Western Australia. 
VK6RU and VK6AO both assisted Geoff in the attempt, in which he reached 30,500 feet. 
Congratulations! 

IMPORTANT WARNING TO FIBERGLASS USERS: The catalyst normally used to harden fiber
glass resin can destroy eyesight if not washed from the eye within seconds after contami
nation. Always have a bowl of water at hand when working with resins. 

Wrap-Up 1977 m 11 
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Transistors - how we got them, what we're doing 
with them, and what they're doing to us 

BY STEVEN E. KOMAN I EC Kl, WB9SDN 

If a scientist discovers a great 
revelation or unlocks some 
secret of the universe, few 
people notice - unless, of 
course, he runs throughout 
the streets like Archimedes, 
shouting "Eureka! I have found 
it." - but then they only stare. 
But if someone invents a new 
device that makes life easier 
for an already indolent society 
- well, then everyone notices. 

This is what happened to 
semiconductor electronics. 
Solid-state physics was the 
foundation for the building of 
an electronic society. Its first 
offspring, the transistor, wi 11 
ultimate ly change the entire 
dimension of human existence. 
Solid-state technology helped 
send man to the moon, deep 
in to the seas, and into his own 
body; it flies hi s aircraft, plays 
his music and favorite 
television shows, and may even 
replace defective bod ies. 
Indeed, it's a rare occasion 
when there's not some item 
within sight that 's trans istor 
relat ed . 
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Because these solid-state 
devices influence all our lives, 
we should have a general 
understanding of them. First 
we should know a little about 
the transistor's predecessor, 
the vacuum tube; then we can 
learn how the transistor was 
developed, how it works, and 
the impact it has had on 
society. 

Prelude to the electronic age 

The foundation of the 
transistor was really started 
well before its official birthday 
when, in 1883, Thomas Alva 
Edison was striving to improve 
his newly invented electric 
light. The principal flaw in his 
invention was the way in which 
the red-hot filament s low ly 
evaporated with sustained use. 
Edison tried everything 
possible to slow down the 
evaporation process. In one 
test , Edison took a small metal 
wire and placed it near the 
filament, thinking perhaps the 
presence of the wire would 
affect the life of the filament. 

I 10 
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Patent drawing of Ju l ius Lil ienfield's "sol id apparatus for ampl ifying osci llat ing c ur
rents," which was filed with the U.S. Patent Of f ice in 1926. 10 designates "a base 
member of suitable material, for example, g lass." 11 and 12 are a pair of conduct ing 
members such as a coating of platinum or si lver, and 13 is an aluminum foil elect rode 
which " is secured in position by provid ing a transverse fracture (14) in the glass and 
then re-assembling the two pieces." Final ly, superimposed over 11 and 12 is a thin 
f ilm of "uni-directional conduct ivity" (such as copper sul phide, widely used as a rect i
fier before the avai lability of si licon or germanium diodes). Lilienfie ld's invention is 
perhaps the first recorded version o f the field-effect transistor. 

It didn't; but in tes ting this 
arrangement, Edison noted an 
unusual phenomenon: a 
d istinct electric current could 
be detected in the metal wire, 
even though the wire was 
separated from the filament by 
a vacuum. Somehow current 
had jumped from the filament 
to t he w ire. This phenomenon, 
though unexplained, soon 
came to be called the Edison 
effect. An example is shown in 
Fig. 1. 

GLASS OR METAL 
£NV HOPE 

BATTERY 

Fig. 1. Example of the Edison effect. 
Shown is a common triode vacuu m tube 
(3 elements: filament, grid, and plate or 
anode). Electrons emanating from the 
heated filament cause an elect ric cur
ren t to be induced into the nearby grid 
w ire, even though the wire does not 
physical ly touch the fi lament. The phe
nomenon is also called "thermion ic 
emission." 

Since its discoverer found no 
practical use for it , t he Edison 
effect remained unexplained 
and unused fo r more than a 
decade. Near the turn of the 
century, however, subatomic 
particles were discovered 
(Mil ikin, Rutherford, Chadwicke, 
et al), and the Edison effect 
quickly ceased to be a 
mystery .1 Researchers found 
that all the atoms t hat 
comprise matter contain 
electrons (negatively charged 
parti cles) and protons 
(posi tively charged particles).2 

An electric curren t was 
found to be caused by the flow 
of electrons from one atom to 
another throughout the length 
of a conductor. During this 
same period t he physicist , 
Owen Wil liams Richardson, 
exp lained that when metal 
filaments are heated in a 
vacuum, electrons "boi l" out of 
the f ilament 's atoms; the 
electrons then leap from the 
f ilament to the solitary wire. 
This subatomic evaporati on 
exp lained the Edison effect. 
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C. David Brand le o f Bel l Labs in Mu rray Hill , New Jersey, examines a newly grown single crystal of garnet. Slices of this synthetic 
crystal are the basis tor a new family of semiconductor memories being developed for computers (photo courtesy Bell Labs ). 

In 1904 the English electri cal 
engineer, John Ambrose 
Fleming , put the Edison effect 
to use in an original manner. 
He placed a small metal 
cylinder around the filament 
and encased the entire system 
in an evacuated bulb. When 
alternating current (which 
changes direction many times 
per second) was applied to the 
terminals , Fleming found that 
current flowed mainly from the 
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filament to the " plate" (or 
anode), whi ch surrounded it. 
Fleming call ed his device a 
valve (the British still do today) 
because of its ability to turn 
the electri c current on and off 
much like a water valve. This 
vacuum tube, which converts 
two-way motion into one-way 
motion, is now known as a 
rec ti f ier3 (Fig. 2). 

The American inventor, Lee 
DeForest, carried electron ic 

control a step further. In 1907, 
he inserted an element 
between the original plate and 
the filament. This added 
element was called a grid 
because it was perforated 
with holes; it was given a 
positive charge in relation to 
the cathode (an absence of 
electrons). Because it' s 
positively charged and closer 
to the filament than the plate, 
the grid can intercept electrons 



Did you ever hear of Dr. Pickard's os· 
cillating crystal? It 's one of the earliest 
examples of an operating semiconduc· 
tor circuit , and was published in the 
March, 1920, issue of QST. The circuit 
was apparently widely duplicated by 
amateurs, but few, if any, could make it 
oscillate because their crystal material 
was not exactly the same as Dr. 
Pickard 's! 

from the filament, thus 
speeding the electron flow to 
the plate. 

When the positive charge on 
the grid is made to increase 
slightly, the electrons come 
out of the filament in 
considerably greater quantities. 
A small increase or decrease in 
charge on the grid will impose 
a correspondingly large 
increase or decrease in the 
current passing from filament 
to plate. Furthermore, the 
pattern of change in current, or 
signal on the grid will be 
exactly duplicated by the 
current passing through the 
plate. This tube is now much 
more than a valve ; it's an 
amplifier because of its ability 
to increase the amplitude or 
power level of a signal. Fig. 3 
shows a triode tube amplifier. 

CUR RENT FL.OW -----F - ~ _- ; _- ANOOE .. -- .. - - -· -- .. - -

·-
CURRENT Ft.OW 

·-

APPLIED 
ALTERNATING 

CURRENT 

/\ /\ 
\ I ,_, 

1l. 

Fig. 2. Typical rectifier. Polarities ( -
and +) change during each halt cycle 
of alternating current so that current can 
flow in direction A (sketch A) but not in 
direction B (sketch B). 

In the United States, such 
amplifiers were commonly 
known as electron, or vacuum, 
tubes. Before the transistor, 
electron tubes were the 
mainstay of all electronics. 
Tubes were the only available 
means to amplify, modulate, 
and detect radio signals. As 
with al I other man-made 
creations, the vacuum tube 
began to show deficiencies. 
The vacuum tube requires 

ANOOC 

..__ ANODE (Pt.A TE ) 
VOLTAGE 

( Pl.ATE! GRIO 

~ VOl..TAGE' 

GRID _.. --r-~ ~ 
~ : • I • /Q:·: CATHODE 

,,,- ( FILAMENT! 

ELECTRONS 
FROM 
HEATEO 
CATtlOOE f-----~ - . -

CATHODE ANODE 
VOL.TAG£ VOi.TAG£ 

Fig. 3. A thermionic device, called a 
"'triode" (3 elements: cathode, grid and 
anode) can amplify signals applied to 
its second element, the grid. The grid 
allows electrons from the cathode to 
pass through it. Variations in the grid 
voltage increase or decrease the elec
tron charge from the cath ode, which 
controls the density of the elect ron 
st ream f lowing between cathode (or 
filament) and anode. Thus, an amplifier 
is formed, which increases the applied 
signal. 

large currents. More heat is 
developed, and the net effect 
is loss of efficiency, over
heating, and shortened life 
span. Electron tubes also 
require a warm-up period. In 
radio circuits, tubes have an 
upper frequency limit beyond 
which they become unstable.4 
Moreover, electron tubes 
require a large amount of 
space. 

Finally, because many tubes 
are made of glass, they lack 
sufficient strength to survive 
the rigors of field operation. 
Engineers and scientists 
recognized these limitations. 
They saw that no investment, 
manpower, or money could 
make the vacuum tube good 
enough to meet the future 
needs of innovations just 

N LAYERl r P LAYER 

- -- - - + + .. 
- - -- +I - - + + --···--·· - -++ + +++ 

P-H ~ 
BOUNDARY 

0 

- - -- +-+- + + 
--- - + +++ 
- - - - +++ + 
- - - - ++ + ;. 

LBLOCKIHG 
LAYER 

0 
Fig. 4. The phenomenon of a semicon
ductor, which contains crystals contami· 
nated by controlled addition of impur· 
ities. The type of Impurity added to the 
crystal determines positive (P·layer) or 
negati ve (N-layer) conduction. In A, 
negat ive-charge carriers (N-layer) and 
pos itive-charge carriers (P-layer) migrate 
to the crystal center (dashed line), and 
c urrent f lows. If the applied vo ltage 
polarity is reversed (8), negative and 
positive charge carriers repel and mi
grate away from the boundary zone 
(blocking layer), thus no current flows. 

beyond the horizon.5 
Researchers began to look in 
new directions: to 
semiconductors. 

Birth of the transistor 

Semiconductors were not 
new when transistors were 
first developed; in fact, they 
had been around since 1874 
when they were first 
investigated by the Germans. A 
semiconductor is a substance 
with electrical properties 
midway between those of a 
conductor, such as silver or 
copper, and an insulator, such 
as porcelain. Semiconductors 
in one state may act as 
conductors , allowing current to 
flow, while in another state 
they are i nsu la tors, 
restricting the current flow. 

Bell Telephone Laboratories 
became interested in these 

EM ITTER 
( POSITIVE I 

t 

+++ ++ + -

+•++ --+ 

BASE 
CHEGATl\IEJ 

COLLECTOR 
( POSI TIVE) 

t 
+ + + + 

... + + + + 
+ + + + 

Fig. 5. How a transistor works. The cur
rent in the collector circuit is controlled 
by conduction in the base/emitter cir· 
cuit. Thus the transistor can be used to 
amplify signals and to generate oscilla· 
tions. Compare this action with that of 
"thermionic valves" or tubes (Fig. 3). 
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Field-effect transistor plug-in replace 
ments for certain vacuum tubes, called 
Fetrons, are designed for use in elec
tronic i nst rumen ts (pho to courtesy 
Teledyne Semiconductor). 

semiconductors in the early 
1930s, when they sought to 
apply ultrahigh frequency radio 
waves to Bell-System 
communications. These 
frequenc ies were much higher 
than had ever been worked with 
before, and it was soon found 
that the electron tube, the 
convent ional detector, could 
not detect such frequencies 
efficiently. Seeki ng another 
solution, the researchers 
thought back to the old cat
whisker detectors w hich had 

Inside a typ ical IC. The semicond uctor 
chip is bonded to a metal; fine go ld 
w ires are used to connect the active 
device to the larger leads in the header 
which go to the outside world. The de
vice is then hermetically sealed with a 
metal cover (photo courtesy National 
Semiconductor). 
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worked so well in Marconi's 
radio set.* The researchers 
found. some old cat-whisker 
detectors in second-hand 
stores. The detectors made of 
silicon, a semi-conductor, 
worked best but were much too 

researchers accidentally 
produced an ingot that was 
not purely one type of silicon; 
it was Pin one part of the 
block and N in another. 

What intrigued the 
researchers most was the 

Researchers at Bell Labs watch the growth of lithium tantalate crystals which will be 
used in a f ilter for the Data Under Voice (OUV) microwave system produced in coopera
tion w ith Western Elect ric. Compared to quartz filters, the DUV filters have greater 
bandwidth and fewer componen ts and cost less (photo courtesy Bell Labs). 

errat ic to provide reliable 
detect ion. This erratic behavior 
later turned out to be a 
blessing in disguise. 

The sc ientists melted down 
and pulled ingots from the 
purest specimens of silicon 
available and, in studying thei r 
behavior, noti ced that there 
were actuall y two kinds of 
sili con: P and N , depending on 
the positive or negative 
direction in w hic h current 
fl owed. One day, us ing a 
different supply o f silicon, the 

mysterious action that 
occurred at the P-N interface. 
Here, the dark sili con displayed 
an uncanny ability to convert 
light into electricity. A volt
meter was connected across 
the crystal , and when a 
flashlight was directed onto 
the s ilicon ingot, a definite 
potential difference w as noted. 

·cat Whisker Detector - An early form 
of diode detector that consists of a 
needle point in contact with a base 
material of some type of semiconduc· 
tor. Used in vintage radio equipment. 



Even more important, the 
researchers discovered that 
the interface acted as a 
rectifier, permitting current to 
flow in one direction only, as 
in a vacuum tube rectifier; no 
wonder the cat whiskers 
worked so well in Marconi 's 
radio! 

Bell Lab scientists had 
discovered one of the most 
important phenomenons of the 
electronic age -P-N junction. 
No one knew it at the time, 
but the P-N junction just 
discovered held the key not 
only to the transistor but also 
to the Bell solar cell. Several 
years passed, though, before 
these discoveries were put 
into practice. Fig. 4 gives a 
rough idea of how the P-N 
junction works in a 
semiconductor device. 

Modern digital watches would not be 
possible without semiconductors. This 
Liquid Crystal Display (LCD) watch uses 
two miniature ICs as well as a crystal 
and several external components (photo 
courtesy Motorola Semiconductor). 

Meanwhile, during the 1930s, 
Bell engineers began to look 
for a substitute amplifier for 
the vacuum tube. Perhaps the 
answer could be found in 
semiconductor crystals. When 
used as detectors, the crystals 

involved only two electrodes, 
just like the filament and plate 
of an electron-tube rectifier. 
Why not introduce a third 
electrode that would act as a 
current-controller, as in the 
grid of a vacuum tube, to make 
it amplify? The answer was 
soon to be found. 

With a return to peacetime 
operat ion after World War II, 
Bell Labs made an important 
decision: to begin an organized 
invest igation. So in January, 
1946, a research team was 
fo rmed to investigate the 
prospect.6 Among the many 
investigators who went to work 
was a notable trio: William 
Shockley, Walter H. Brattain, 
and John A. Bardeen. Shockley 
and Bardeen were pencil-and
paper physic ists -
theoreticians - and Brattain 

Many electronic circuits require careful transistor matching for best resu lts. The National LM194 pictured here consists o f two care
fully matched NPN transistors on a single chip. In the background is a microphotograph of the chip; to t he lef t is a thin slice of si li· 
con with hundreds of matched transistor pairs. This is cut up into si ngle small chips which are installed in the metal packages, fore
ground (photo courtesy National Semiconductor). 
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Looki ng more l ike a hybrid integrated circuit than a discre te transistor, Motorola' s 
newest line of uhf power am pl ifier devices features double tuned input match i ng net
works to a mult iple transistor to ach ieve broadband operation from 100 to 500 MHz 
with power ou tputs as high as 80 wat ts (photo courtesy Motorola Semiconductor). 

was the lab man or 
experimenter. 

Pooling their creativity, these 
three men evolved theories and 
tested them in the lab. From 
Shockley's calculations, 
Brattain tried to control the 
current fl owing through a 
sem iconductor c rystal ; no luck. 
Then Bardeen modified the 
theory and Brattain figured out 
a way to make it work by 
covering the crystal with an 
electrolyte_ It worked, but 
feebly. So far, they had been 
using silicon crystal s_ Next 
they tried germanium, which is 
another semiconductor. Nearly 
a month later, mid December 
1947, they observed that the 
crystal, whi ch was in contact 
with two wires two-thousandths 
of an inch (0.05mm) apart, was 
behaving in a way never 
observed before: it was 
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amplifying; it could in fact 
amplify a voice 40 times. This 
phenomenon came to be 
known as the transistor effect 
(see Fig. 5). 

Transistor operation 

A transistor is basically a 
resistor that amplifies electrical 
signals as they are transferred 
through it from input to output 
te rminal s. The word transistor 
was actually derived from the 
words transfer and resistor. It 
was found that transistor 
action depends on the activity 
in the P-N barrier. 

To understand what happens 
inside a transistor, we must 
know a few important things. 
In a condu ctor (e.g. a wire), 
there are really two types of 
current carriers: elec tron s and 
something slightly different 
called holes. The applicati on of 

an elect ric field to a conductor 
will cause electrons to move to 
the positive terminal and the 
holes (wh ich are really 
vacancies of electrons 
originally in the metal atom) to 
move in the opposite direction 
to the negative terminal. Like 
c harges repel, unlike charges 
attract. 

Next we must know a little 
about semiconductor 
chemistry . The semiconductors 
used in electronics are usually 
elements that have four 
val ence elect rons each. 
Valence electrons are those 
which are free to bond with 
other atoms. Sili con and 
germanium are elements of 
this type. Under laboratory 
conditions, their crystals can 
be grown to nearly any desired 
si ze and can be made almost 
perfect ly pure. This type of 
intrinsic material is not of 
much use, though, because it 
is really onl y a high value 
resis tor.? 

Soon after the first transistor 
creation in 1947, Bel l Lab 
sc ient ists started work on 
practi cal models. In 1951 , 
Morgan Sparks created the 
b ipolar trans istor. The birth of 

NATIONAL MMS7ff PROGRAMMABLE CALCULATOR CHIP 

·~ '-.(j' 

Photo m icrog rap h o f the Nationa l 
MM 5799 programmable calcu lator chip, 
w hich contains all system ti ming, ari t h· 
metic, and logic, plus memory for more 
than 12000 bits . A ch ip such as thi s is 
called Very Large Scale Integrat ion or 
VLSI (ph oto cour tesy Nat i onal Semi· 
conduc tor) . 



the first point-contact 
transistor was announced in 
the laboratories' old building 
opposite the Hudson River 
docks; in the same building 
where, twenty-three years 
before, Davisson had 
discovered electron waves. 

The auditorium was jammed 
with reporters, and on that 
day - June 30, 1948 -
Shockley, Bardeen, and 
Brattain explained what they 
had done. They had samples of 
transistors so small that they 
could barely be picked up to 
show the curious onlookers. 
They also had built a working 
radio. It had a plastic case so 
that the public could see there 
were no tubes at al I. For their 
work, the researchers later 
received the Nobel Prize in 
physics. 

The impact of the transistor 
was tremendous. Why? -
because Bell Telephone was 
determined not to keep the 
invention a secret. This step 
was radi cally different, because 
in most technical industries 
secrecy is the norm. Morgan 
Sparks, inventor of the bipolar 

Photomicrograph of a Signetics 4096· 
bit read-only semiconductor memory. 
Actual size is approximately 0.1 by 0.16 
inch (2.5x4mm); power dissipation is 125 
microwatts per bit. This device can re
place up to 144 other ICs (photo cour
tesy Signetics). 

Nobel Prize winners Dr. William Shockley, Dr. Walter Brattain, and Dr. John Bardeen 
(left to r ight) discuss the crystal structure of semiconductors. The trio received the 
1956 Nobel Physics award for thei r invention o f the trans istor, which was announced 
in 1948 (photo courtesy Bell Labs). 

transistor, wrote this8 for the 
Bell Record: " Bell Lab's first 
important policy was not to 
keep transistor information 
secret. Not only was it not 
kept a secret, but we actively 

expounded the art as well as 
the science of practicing the 
technology. Several seminars 
were held in the early 1950s, 
where we told all we knew 
about transistor technology. 

References 
1. Issac Asimov, " Happy Birthday 
Transistor," Saturday Review, 
December 23, 1972, page 46. 

2. Unders tanding Transistors and 
Transis tor Projec ts , Allied Radio 
Corporation, Chi cago, Illinois, 
1969, page 9. 

3. George Grammer, Understand
Amateur Radio , American 

Radio Relay League, Newington, 
Connecticut, 1971, page 31. 

4. M. Surzberg and W. Osterheld , 
Essentials of Electricity, McGraW
Hill , New York, 1965, page 585. 

5. Dr. M. Brotherton, The Magic 

Crystal, Bell Tel ephone, October, 
1972. 
6. Martin Mann, Revolution in 
Electricity, Viking Press, New 
York, 1962, page 62. 

7. James Kyle, Electronics Un
raveled, TAB Books, Blue Ridge 
Summit , Pennsylvania, 1974, 
page 157. 

8. Morgan Sparks, " 25 Years of 
Transi stors," Bell Laboratories 
Record, page 342. 

9. B. E. Strasser, " Ma Bell Led 
the Way, " New York Times 
Magazine, December 3, 1972, 
page 110. HRH 

Wrap-Up 1977 m 19 



JIM GRAY, W1XU 

By now you've probably heard 
about AMSAT, the Amateur 
Satellite Corporation, and 
OSCARs 6 and 7, acronyms that 
stand for the sixth and seventh 
Orbital Satellites Carrying 
Amateur Radio, placed in orbit 
for the purpose of providing 
amateurs around the world with 
an opportunity to communicate 
with each other by satellite!• 

Perhaps you've even heard 
amateur stations on the high 
end of the ten-meter band, and 
wondered if they could be 
signals relayed by satellite. If 
so, did you ever ask yourself, 
"I wonder if I could do that?" 
Okay, what did you do about it? 

If you answered "nothing" 
to that question, you're not 
alone. Many hams who have 
never heard signals from the 
satellites have not done 
anything about trying to 
communicate through OSCAR 
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because "I don't know where to 
start," or "I don't have the 
equipment," or " It's too 
complicated for me" and any 
one of a variety of similar 
excuses. Don't believe them! 
You can do it, you don't need 
much equipment and it's not 
at all complicated. 

What you'll need 

Really, it's very simple to 
put together a station capable 
of working through the 
satellites. You'll need a trans
mitter, a receiver, and an 
antenna system. That's right, 
antenna system, but don't be 
alarmed; two very simple and 
inexpensive antennas that you 
can build are all you'll need to 
start: one for your transmitter, 
and another for your receiver. 
In addition to this station 
equipment, you'll also want 

•Anthony R. Curtis, K3RXK, "Riding 
High With OSCAR Satellites," Ham 
Radio Horizons, March, 1977, page 18. 

some data about when and 
where to look for the 
satellites - and that's easy to 
acquire, too. More about these 
things later. 

Some background 

December 12, 1976, marked 
the 15th anniversary of the 
launching of OSCAR 1, the first 
non-government satellite to be 
put into orbit. Four other 
OSCARs were launched 
between 1 and 6, but none 
remain functional - their 
battery systems were not 
designed for long life. 

OSCAR 6 was launched on 
October 15, 1972, carrying a 
repeater, sometimes called a 
transponder or translator, that 
could receive amateur signals 
and retransmit them. The 
translator picked up signals on 
the amateur two-meter band 
(145 MHz) and sent them back 
in the 10-meter band (29 MHz). 

OSCAR 7 was put in orbit on 



November 15, 1974, and has 
two repeaters aboard. One 
receives signals on two meters, 
and repeats them on 10 meters , 
the same as OSCAR 6; the other 
picks up signals on the 70-cm 
(420 MHz) band and rebroad
casts them on two meters. 
Both OSCARS have transmitters 
that send information about 
the conditions within the 
satellite to help the control 
stations keep things running 
right. These are called 
telemetry channels or fre
quencies (tele =distant, meter 
=measure). 

When OSCAR 7 is translating 
from two-to-ten meters, it is 
operating in Mode A, and when 
it is repeating from 432 to 145 
MHz, it is in Mode B. The 
satellit e alternates between 
Modes A and B on different 
days of the week, except fo r 
special days o r experiments. 
For our purposes , we' l l talk 
about OSCAR 7 in Mode A, 
because these are the easies t 
frequenc ies to reach wi t h 
s imp le equipment. 

Uplink and downlink 

Signa ls that go from the 
ground s tat ion up to the 
sate lli te are called uplink 
signals or frequenc ies; those 
that return to earth from the 
satellite are called downlink 
signals, t o borrow some terms 
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Fig. 1. The freq uency translation of 
OSCAR 7, in Mode A, can be obtained by 
using this chart. Find your input fre· 
quency on the left , fol low the tine to the 
diagonal, and then down to the bottom. 
Read the output f requency between 
28.4 and 29.5 MHz. 

Table 1. OSCAR 7 operating 
frequencies. 

Input (uplink) Frequency 
145.85 to 145.95 MHz 
432.125to432.175 MHz 

Output (downlink) Frequency 
29.4 to 29.5 MHz 
145.975 to 145.925 MHz 
29.502 MHz beacon 
435.103 MHz beacon 

Note: The uhf translator inverts the 
signals; USB on 432 MHz becomes 
LSB on 145 MHz. There is no sig na l 
inversion through the vhf trans
lators. 

from the space age. To talk 
through OSCAR 7, you must 
transmit in the uplink band of 
145.85 to 145.95 MHz. The 
downlink signals will return to 
you between 29.4 and 29.5 
MHz. Table 1 shows this 
relationship between the 
frequencies. The general 
fo rmula for finding the 
downlink s ignal on OSCA R 7 is: 

F (downlink)= 
F (uplink) minus I 16. 45 

If I t ransmit on 145.93 MHz, and 
subtract 11 6.45, then I should 
hear m y own signal on 29.58 
MHz - and so will anyone e lse 
w ho li stens there. You can use 
the chart of Fig. 1 to f ind where 
your two-meter frequency w ill 
com e back to you in the 
downli nk fo r OSCAR 7. 

In addition to repeating 
Amateur transmiss ions, OSCAR 
7 also originates its own 
te lemetry transmiss ions on 
29.502 MHz, that tells ground 
stati ons all about battery 
vo ltages, temperatu res , so lar
cell charging rates, c urrent 
consumption, and many other 
conditions on board the 
sate llite. Ground-command 

* Editor' s Note: When this article was 
written, both OSCAR 6 and 7 were in 
operation. Since that time, however, 
OCA R 6 has had battery problems and 
was shut down by command stations in 
an effort to prolong its life. It now 
refuses to respond to command 
signals, and must be presumed 
inoperational. 

s tat ions can u se this data to 
determ ine what, i f anyt hing, 
needs to be changed aboard 
t he satellite, and can actuall y 
make c hanges - suc h as 
turning the repeate rs on and 
off , chang ing po wer level s, and 
the li ke. 

The telem etry data is sent in 
Morse code, and w it h a bit of 
p ract ice , plus interpretat ion 
tables found in AMSAT's 
Orb ital Predict ions you can 
interpret on-board cond it ions 
on each pass of the satelli te 
over you r area. In fac t , both 
AMSAT and its network o f 
command stat ions welcome 
this informati on f rom you , and 
use it to be sure that a ll is 
going we ll. Write to AMSAT, 
Box 27, Washing ton , D. C. 
20044. 

The OSCARS were launched 
in sun-synch ronous orbits; 
t his means that they pass over 
the same track ab ove the earth 
at about the same time each 
day. The orbit s are roughly 
c ircular and at an alt itude o f 
about 900 m iles (1400km). From 
thi s d istance, each OSCAR 
"sees" an area about 5000 

Fig. 2. A new satel lite, in the Phase Ill 
program of AMSAT, is under construe· 
t ion and may be launched soon. Shown 
here are the relative orbits of the present 
(Phase II , or OSCAR 7) satel li te and the 
proposed Phase Ill type. The new satel
lite will have a more ellipti cal orbit, pro· 
viding amateurs in the northern hemi
sphere with communicat ions capability 
nearly 60 per cent of the time. 
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miles (8000km) in diameter. 
Their period of revolution about 
the Earth is approximately 
115 minutes; that is, one hour 
and fifty-five minutes. The 
orbital paths, however, do not 
cross the equator perpendicu
larly, but instead at a slight 
angle. Each pass is therefore 
in a generally northwest-south
east direction as it crosses the 
equator coming north , and is 
28 degrees of longitude farther 
west, representing the distance 
the earth has turned beneath 
the orbital path in the last 
115 minutes. For example, if 
one pass is about over Boston, 
the next one - 115 minutes 
later - will be approximately 
over Kansas City. 

In the evening. hours over the 
United States, both OSCARS 
make ascending-node orbits; 
that is, they head northwest
ward from the equator. In the 
morning hours over the United 
States, both make decending
node orbits , passing overhead 
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in a generally northeast 
to southwest direction. 
Because of this , it is a bit 
easier to work stations in the 
Carribbean and South America 
in the evening, and in Europe 
and Africa in the morning, 
if you happen to live in the 
eastern part of the United 
States. 

Doppler effect 

Because the satellites move 
so fast (somewhere between 17 
and 18 thousand miles (27 
to 29 thousand kilometers) 
per hour,) the signals you will 
receive from them appear to 
change in frequency during 
each pass. Therefore, you'll 
have to tune your recei ver 
s lightly during the time you 
talk to another station. This 
effect , known as the Doppler 
shift , is similar to the change 
in pitch of a car horn as it 
approaches and passes you. 

The OSCAR satellites tumble 
slowly in their orbits, so their 

antennas are constantly 
changing angle and perspective 
as seen from your location. 
This also means that the 
signals you receive will not be 
constant in strength. In 
addition to this, the signals will 
also vary in strength due to 
polarization effects caused by 
their passing through the iono
sphere at an angle. Finally, 
the signal strength will change 
according to how close or far 
away the satellite may be from 
your station. All of these 
factors contribute to changing 
signal strength, but aren't 
meant to discourage you. They 
are only mentioned so you 
won't think you are doing 
something wrong when you 
find the signals getting 
stronger or weaker. Some 
stations use less power than 
others, too , and the effect of 
that variation wi 11 be 
noticeable. 

The satellites have only 
so much transmitter power 
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available; therefore, the amount 
of power devoted to each 
repeated signal is proportional 
to the strength of the received 
signal. For this reason, it would 
not be fair for one user to 
"hit" the satellite with 1000 
watts, when another user can 
on ly muster 25 watts. OSCAR 
users are requested to use on ly 
about 100 watts effective 
rad iated power. This means the 
output power of your trans
mitter multiplied by the gain 
of your transmitting antenna 
should be no more than 100 
watts. 

As an example, suppose your 
output power is 25 watts and 
your antenna power gain is 4 
(6dB). Four times twenty-five 
gives you the suggested ERP 
(Effec tive Radiated Power). 

Finall y, you ought to know 
that OSCAR 7 somet imes 
reduces its total transmitter 
power and go into what is 
known as a low-power, or QRP, 
mode. For an ent ire day the 
signals may seem weaker to 
you than they should; one 
exp lanation might be that a 
QRP day is in effect. On these 
days, Earth stations are asked 
to reduce their power to a 
maximum of ten watts ERP. 
It is surpris ing how li tt le signal 
it takes to communicate by 
satellite , and QRP users have 
been amazed at resul ts. 

Where and when 

This is one of the quest ions 
that you're going to have to 
answer before you can transmit 

signals to, or rece ive signals 
from the sate llites. Fortunately, 
the answer is very simple. 
Some very helpful people have 
developed satellite locators. 
One of these is called a 
Satellabe; i t is an orbital 
plotter in the form of a hand
held dev ice having several 
concentric , movable rin gs of 
paper and plast ic. The rings 
con tain informat ion about t ime 
and longi t ude, a map or c hart , 
several overlays, and an orbital 
track. If you know the 
beginning orbit for any day, 
for either satellite , the 
calculator-plotter wil l permit 
you actually to see the path of 
that orbit and al I other orbits 
for that day, merely by moving 
the t racking grid. 

You may also want to invest 
in the publ icat ion, 1977 Orbital 
Predictions for AMSA T OSCAR 6 
and AMSAT OSCA R 7.t This 
booklet gives all of the data 
about equatorial cross ing t imes 
and longitudes for every orbi t 
of the entire year, and is almost 
indispensab le for the seriou s 
OSCAR user. 

Fig. 3 shows a simple graph 
developed by G3BVU, that 
you can construct for your 
particular location, and it wi ll 
hold good for a very long ti me. 
Best of all, it costs nothing 
except a l ittle time and effort , 
plus a fair amount of li stening. 
That 's what you plan to do 
anyway - so it's time we ll 
spent. 

To make the graph, lay out 
the days of the month on the 
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Fig. 4. A simple dipole made for the 10-meter (29· MHz) band w ill allow you to listen to 
t he OSCAR satellites. Height of the antenna above ground is not particularly critical, 
but in general the higher you can place it , the better it will receive the sate ll ite signals . 

The posit ion and orbital t rack of OSCAR 
can be found for each pass near your 
location by using th is Satellabe. It is 
available from ham radio 's Communica
tions Bookstore, Greenville , New Hamp
shire 03048, for $7.95 postpaid. 

vertical margin (ord inate) and 
the t ime of day on the 
horizontal marg in (abscissa) 
of your paper. Use the 24-hour 
clock system . Now, begin 
listen ing. Every time you hear 
one of the satell ites, mark in 
t he t ime of day you fi rst hear 
signals, and the last time you 
hear signals on that pass. 
The result wi ll look li ke a short, 
horizon tal dashmark. By 
l istening to several success ive 
passes on several different 
days, you'll begin to develop a 
plot of times for AOS 
(Acquisit ion Of Signal) and 
LOS (Loss Of Signal). By 
extending t he plots as shown, 
you can develop a predicti on 
system. The range window 
will begin to make itse lf 
apparent, too; that is, the 
easternmost and westernmost 
orb its that you can hear from 
your locat ion. 

Transmitters 

You don't need a fancy trans
ceiver, capab le of doing 
everything but the dishes, to 
hear and work OSCAR. At first, 
you will only need CW, so 
don 't go out and buy a vhf 
ssb transceiver unt il you're 
sure that you want to become a 
permanent OSCAR user. Many 
serviceab le two-meter CW 
transmitters are avai lable in the 
used market for we ll under 
t Ava ilable for $5 from Skip Reymann, 
W6PAJ, Box 374, San Dimas, 
California 91773. 
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$100. You might even find one 
for less than $50! A very good 
one is the discor.tinued Ameco 
TX-62, with accessory vfo. 
Another might be the old 
Johnson 6N2, or one of the 
older Heathkit rigs that covered 
two meters. A vfo is desirable, 
but not absolutely necessary. 
Just be sure that everything 
works okay, puts out a decent, 
stable signal , and has an out
put power of about 50 watts or 
so - up to 100 watts, if you 
don ' t plan to use a beam 
antenna. That's it for 
transmitters. 

Receivers 

Here is where you may 
al ready be in good shape. 
Almost everyone has a receiver 
that will cover the entire ten
meter band. If not, many can be 
made to do so merely by 
adding a crystal to extend the 
coverage. Some older receivers 
covered the whole band, but 
weren't too sensitive. A good 
way to check the sensitivity of 
your receiver is to tune it to the 
ten-meter band, near 29.5 MHz, 
with the antenna disconnected. 
When you connect the antenna 
you should hear an increase in 
hiss or background noise. If 
you do not hear such a change, 
the receiver needs help in the 
form of a preamplifier,• they'll 
do wonders to pep up an old 
dog. Just make sure that the 
combination covers 29.4 to 
29.55 MHz. That's about it for 
receivers. I told you that it was 
simple! 

Antennas 

You'll need two antennas, 
as I said before. One can be a 
simple dipole, sixteen feet 
(4.9m) in length and fed with 
coaxial cable, for your receiving 
antenna (Fig. 4). Put it as high 
and in the clear as possible, 
but don't worry if you can't. 
I've seen excellent OSCAR 

·some suppliers of preamplifiers and 
converters are: Janel Laboratories, 
3312 S.E. Van Buren Blvd ., Corvall is, 
Oregon 97330; Ameco Equipment 
Company, 275 Hillside Avenue, 
Wil liston Park, New York 11596; and 
Hamtronics, Inc., 182 Belmont Avenue, 
Rochester, New York 14612. Write for 
current models available and prices. 
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receiving antennas inside 
buildings (although not steel 
buildings). You may want to try 
different directions for your 
dipole, but most users 
recommend putting it up with 
the legs running north and 
south. 

The transmitting antenna is 
somewhat more important. 
You could use a beam, but 
that creates still other 
problems and complications. 
One of the common antennas 
for use with OSCAR is a 
simple turnstile, Fig. 5, con
sisting of crossed dipoles 
above a reflector screen. 
Dimensions for both bands 

D 

are given in the table with 
Fig. 5. 

What about beams? 

As long as you asked, let's 
just say that it is possible to 
use multi -element arrays on 
azimuth and elevation mounts 
that provide tilt and rotation 
for your antennas. Usually, the 
two beams (for 2 and 10 
meters) are mounted on the 
same support and rotate 
together. A very sophisticated 
arrangement would include a 
drive mechanism - perhaps 
computer-fed - that auto
matically tracks the satellite for 
you during its pass. You could 

318 A 

Of M E N SION 10 M[TfRS 2 METE RS 

> 6 IN CHE S 13 INCHES 

Fig. 5. A turnstile antenna can be made for either 
29 MHz or 145 MHz, and is an excellent trans
mitting and receiving system for use wit h OSCAR . 
Dimensions are given for the element length and 
coaxial cable sections for both bands. For best re
sults the crossed dipoles should be placed over a 
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tl42cm ) ( 33 c m ) 

, . INCHE S · ~ INCHE S 
(1 37c.m) (.H em) 

NEEDED LENGTH 
TO TR A N SM ITTER 
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metal screen that is one wavelength on each side (32 feet, or 10 meters, for re
ceiving ; 80 inches, or 2 meters, for transmitting). The distance from the screen to 
the dipoles in each case should be approximately 318 of the wavelength dimen
sion for that band. 



even have a choice of helical 
antennas with right- or left
handed polarization, switchable 
at will. The fact is you don't 
need them, but if money is no 
object, go ahead. Remember 
that with a beam, however, 
you're going to have to follow 
OSCAR across the sky; 
otherwise, it will pass through 
your narrow beam pattern too 
quickly. 

If you must use a beam, be 
sure to use only a three- or 
four-element job. You can tilt it 
up about 20 or 30 degrees and 
fix it at that angle. Use two 
beams, if you must, but don't 
blame me if your buddy does 
better with dipoles. 

You could use something 
like a two-meter ssb, CW, and 
fm transceiver. Lots of good 
ones are being made in Japan 
and elsewhere. They will cost 
you the better part of a $700 
bill before you're through, and 

they won't do any better on 
CW than the Ameco TX-62 with 
vfo, for example. You might 
also buy a transverter for your 
existing CW-ssb transceiver. 
That's okay, too, and trans
verters work well. Simplest is 
best for the beginner - and 
much less expensive. 

Assuming you've built the 
simple antennas, have acquired 
the transmitter and receiver, 
obtained an orbit calendar and 
plotter, and have done lots of 
listening, you're ready to 
access the satellite. Pick an 
overhead pass for your first try. 
Let's say you find OSCAR 7, 
mode A, suitable. Okay, pick a 
frequency from the chart of 
Fig. 1. You chose 145.93? 
Good. Now, tune your receiver 
to 29.49 MHz. Here it comes! 
Send a series of Vs, or a series 
of dits, while tuning around 
your chosen spot. Soon, you 
should hear them coming back 

Do you speak OSCAR? 
From AMSAT Newsletter, 

March 1976 

Orbit is the satellite's "highway in 
the sky", a fixed path in space. 

Period is the time taken for the 
satellite to travel once around the 
earth. 

Equatorial Decrement is the 
amount that the satellite's orbit 
moves west or east where it 
crosses the equator, due to the 
earth rotating on its axis. The 
satellite orbit also makes an angle 
with the equator. 

Inclination is the angle of the orbit 
with respect to the equator. 

AOS is the acquisition of 
signal, as the satellite comes 
within range of a listening station. 
AOS time is the time that the 
signal is first heard. 

LOS is the loss of signal, as the 
satellite moves out of range of a 
listening station. LOS time is the 
time that the signal disappears. 

Pass is the period of time for each 
station between AOS and LOS, 
when the satellite is within range. 

Downlink is signals being 

transmitted by the satellite toward 
earth. 

Uplink is signals being transmitted 
by an earth station toward the 
satellite. 

Passband is the range of 
frequencies available in the 
satellite for uplinks or downlinks. 
Example, OSCAR 7; Uplink 
passband 145.85 to 145.95 MHz; 
downlink passband 29.4 to 29.5 
MHz. 
Doppler is the slow frequency 
drift of signals from the satellite 
as it completes a pass. Similar to 
the change in pitch of a siren on 
a speeding vehicle as it moves 
away from you or toward you. 

Azimuth is the horizontal direction 
of rotation of your antenna as it 
follows the satellite during a pass. 

Elevation is the vertical rotation of 
your antenna as it follows the 
satellite during a pass. 

Beacon is the transmitter aboard 
the satellite sending signals about 
its condition (spacecraft status). 

Telemetry is the status signals 
from the beacon transmitter. 
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If you would like to know more about 
satellites and how they work , what 
makes them stay up there, and what 
can be done with them, here is a book 
that has all the answers. It's an excellent 
English translation of the original Ger· 
man edition. The price is $8.50; order 
RS·O from ham radio's Communications 
Bookstore, Greenville, New Hampshire 
03048. 

to you. Now rap out a CQ and 
listen near your frequency. Be 
patient, because other stations 
are going to have to hear you, 
zero beat , and answer. Also, 
they may have to fol low the 
signal through its Doppler shift. 
Got an answer? Great! Now 
don't rag chew; a simple RST 
report, name, and location are 
fine. If you're nervous like I 
was the first time, it will take 
you the whole 20-minute pass 
to get set, have a QSO, and 
then sit back long enough to 
let it all sink in and quit 
shaking. By the way, you'll 
find that the conversation is 
fully duplex, meaning that you 
can talk and listen at the same 
time - like a telephone - and, 
what's more, hear your own 
signal. 

What a thrill - you've 
worked through a sate I I ite that 
was built for and by amateurs, 
and you've done it with a 
system that you assembled, 
and an antenna that you 
constructed. No wonder you're 
proud; you have every right to 
be. Enjoy OSCAR, and look 
for me. HRH 
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• Fully synthesized to 5 kHz on all three bands 144, 220, 440 MHz. 

• High power output- 25 watts on 144 MHz 10 watts on 220 and 
440 MHz. Programmable low power is switch-selected. 

• Four diode-programmable fixed channels on each band in 
addition to the synthesizer. 

• Scanner continuously monitors synthesizer frequency 
when using fixed channels or vice versa. 

• Standard offsets or simplex on each band, plus a total of 
three diode-programmable offsets for special repeaters. 

• Remote operation with optional trunk-mount kit. 

• Complete 3-band model available or begin with basic configuration 
and add on other band modules tater. Standard band models are: 

Designed and manufactured In USA. 
Sale subject to FCC Receiver Certification. 

Model 1346 Drake UV-3 (144-22Q-440) • . • . . .. $995.00 
Model 1344 Drake UV-3 (144-440) .. • • . • . .. . • . $795.00 
Model 1343 Drake UV-3 (144-220) . . . .. . . . . .• . $795.00 
Model 1345 Drake UV-3 (22Q-440) . . . .. .. .. . . . $795.00 
Model 1340 Drake UV-3 (144) . . . . •. .. . . . . .. . $595.00 

(Prices above include factory installed modules for bands as 
listed, standard dynamic mike, and mob/le mounting bracket.) 

• 144Add-on Module .. . • . . • . . . .• . . $250.00 
•220 Add-on Module .. ... . . .. • . .. . $250.00 
•440 Add-on Module . . ... . . • . . . . . . $250.00 

Model 1504 Drake PS-3 AC Power Supply .. . . . $ 89.95 
Model 1525Drake1525 EM Encoding Mike . .. $ 49.95 
Model 1330 Drake UMK-3 

Remote Trunk-Mount Kit . . . . . .. . .. . . •. . . •. . $ 69.95 

*Add-on modules expand band coverage of models which may have been purchased In a single band or two band con
figuration. Prices include factory Installation which Is necessary to meet FCC Receiver C'.ertiffcatlon requirements. 



For the dlscemlng FM enthusiast who wishes to reach 

above and beyond 2 meters we are proud to Introduce the ... 

DRAKE 



AMATEUR RADIO STATION NN3SI CALLING 
BY JOE FINCUTTER, W31K 

The Smithsonian Institution's 
Nation of Nations exhibition 
in its Museum of History and 
Technology was not only a 
significant bicentennial display 
for 1976, but was intended as a 
sight to see for at least several 
more years. This exhibition 
covers the entire west end of 
the second floor of the 
building. The main theme of 
the exhibition is to depict that 
the United States is a Nation of 
Peoples who emigrated to 
North America from the many 
nations of the world, seeking a 
new life and a new life style. 
This new life style is a mixture 
of the many cultures these 
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people brought with them and 
is a distinctive influence on the 
modern-day world. 

The Nation of Nations 
exhibition is divided into four 
sections, suitably marked as 
you wander through the 
displays. These sections are: 

1. People for a New Nation. 
2. Old Ways in a New World. 
3. Shared Experiences. 
4. A Nation Among Nations. 

Although the last section is the 
location of amateur station 
NN3SI, I highly recommend a 
visit to the Smithsonian and 
the Nation of Nations exhibit. 
This last sect ion typifies the 

role the United States plays in 
the world as an exporter and 
importer through its mass 
production, mass consumption 
and mass communications. 

Where does amateur radio fit 
into this exhibit? Well, since 
the basic theme of the exhibit 
indicates that the United States 
is a "Nation of Peoples" from 
all nations, and since radio 
amateurs talk to all nations of 
the world, it's logical to have 
an amateur radio station as part 
of the exhibit. The station 
operators do their best to talk 
to all nations of the world. 

The amateur station has rug
covered stairs directly in front 



of the exhibit, which is a fine 
place for the leg-weary to sit 
and rest while amateur radio is 
explained and demonstrated. 

Station NN3SI 

Let's get down to the real 
purpose of this article, amateur 
station NN3SI. The Nation of 
Nations exhibit was opened to 
the public on the evening of 
June 8, 1976. The first 
transmission of NN3SI (which 
was the special callsign 
assigned by the FCC to the 
Smithsonian Amateur Radio 
Club - Vic Clark, W4KFC, 
trustee) was made at 2130 (9:30 
PM local time). 

I was fortunate enough to be 
the chief operator that evening. 
The official opening 
ceremonies consisted of 
transmissions by Harry 
Dannals, W2HD, president of 
ARAL; S. Dillon Ripley, 
secretary of the Smithsonian 
Institution; and Vic Clark, 
W4KFC, first vice president 
of ARRL. 

The first QSO, although in 
the form of an Official Bulletin, 
was with VE3JW, W1AW, and 
W2AN. Vic Clark transmitted a 
short poem by Walt Whitman 
that depicted the theme of the 
exhibit. He used a straight key 
that was once used by David 
Sarnoff (RCA) when communi
cating with the Carpathia on 
April 15, 1915, to obtain 
detailed information about the 
survivors of the sunken liner, 
Titanic. 

Once the official ceremonies 
were over and we had loggers 
ready, it was 

QRZ NN3SI ? - 3865 kHz 
What a pileup! But it was 

fun! We did our best to work 
those we heard until sign-off 
time. I know we missed many 
callers, but I must say that the 
decorum of all the operators 
calling was excellent! I'm sure 
that most of them knew what it 
must have sounded like at 
NN3SI and they were 
compassionate. 

Station features 

One very nice feature of 
amateur station NN3SI is that 

it's open to the public and not 
behind a glass enclosure. The 
flat portion of the display case 
between the two operating 
consoles (see photo) is about 
chest high for the average 
adult. This allows the public 
close access to operating 
equipment and the operators. 
The display also serves as a 
storage area for equipment not 
in use. 

Antennas 
Nine antennas are installed 

on top of the building (six 
floors above ground). The 
coaxial cables from the station 
to the antennas are more than 
200 feet (61 m) long. The 
antennas include a 20/40 meter 
beam, two verticals, a log 
periodic for 10, 15, and 20 
meters, and beams for 2-meter 
and OSCAR communications. 
Also included are dipoles for 80 
and 40, and the 11. 7 meter swl 
band. 

Each antenna is terminated 
on a patch panel In a cabinet 
under the back display case. 
Each console can be con
nected to any antenna by three 
coaxial patch cables. Normally 
the 40- and 11 .7-meter dipoles 
and one vertical are used for 
the shortwave listening post , 
leaving the other antennas for 
use in the two consoles 

at the operator's discretion. 
With the equipment available 

and the frequencies that can be 
used, the majority of operation 
has been on the 20- and 15-
meter bands. In keeping with 
the theme "talking with the 
nations of the world ," DXing 
has been mostly on 20 and 15 
meters. 

We've done considerable 
work on 10, 40, and 75 meters; 
some on 2-meter fm; and the 
equipment has been set up 
several times for OSCAR. ATTY 

and ssrv will be set up and 
operated during the summer 
months. At present there's no 
set schedule for times and 
frequencies, but the museum is 
open from 10 AM to 9 PM in 
the summer months. For the 
most part, operators are 
available during that time. 

OS Ls 
Although the QSL cards 

displayed on the board above 
the exhibit indicate some good 
DX contacts, these cards were 
already there the night the 
station first was operated. The 
displayed QSL cards were 
donated by ARRL and the 
Smithsonian's Division of 
Electricity. The station's own 
card collection, now repre
senting well over 100 countries, 
will be added with the addition 

One of the two operating conso les of NN3SI showing the amateur rad io equipment in use. 
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of special drop-down panels. 
The N N3SI QSL card is a 

commemorative card, and with 
the special prefix, is a 
collector's item. So, when you 
work the station the operator 
will provide you with details for 
obtaining a card for the 
contact. 

Visiting operators 

The station is staffed by 
operators through the 
Smithsonian Associates 
Volunteer Program and the 
Smithsonian Amateur Radio 
Club. Duty operators are W4HU, 
K3BV, W3STG, W3FYJ, W4KFC, 
K3KWJ, N3DF, WB3BRF, 
K3NCB, W4ZM, N811, WB3FTB, 
and myself, W31K. Station man
agers are K3RJA and WA4CLQ 
from the Smithsonian staff. 

Amateurs who would like to 
operate as a visiting operator 
should write to: Smithsonian 
Institution, Division of 
Electricity, Room 5025, 
Museum of History and 
Technology, Washington, D.C. 
20560. Indicate when you will 
be available and your license 
class. Each of the duty 
operators is responsible for the 
proper operation of the station 
and assists the visiting 
operators. I have used 
WAYLARCS W3CDQ, W3RXJ , 
WA31WK, WA3GZT, and K4SHE, 
and these gals have been a 
big help. 

Present practice is to operate 
within the restrictions of the 
class of license you hold and 
with the original of your license 
in your possession at the time 
of operating. Additional 
operators are being added to 
keep the station in operation 
during the normal open hours 
of the museum. 

Although one operator can 
keep the station in operation, 
it's better to have two, so that 
one can converse with the 
people who stop by to ask 
questions about amateur radio, 
or who want to know the 
difference between shortwave 
radio, amateur radio, and CB 
radio. So, really, it takes two 
operators to keep things going, 
but three is the ideal number. 
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With three operators, two can 
keep operating while the third 
can sit in the middle, so to 
speak, and field the many 
questions that come from the 
visitors. This provides for 
maximum use of equipment 
and allows amateurs in the 
United States and abroad 
additional opportunities to 
work NN3SI. 

CB and amateur radio 

Those of us who have been 
in amateur radio for some time 
seem to forget the impact that 
CB radio has made on the 
younger people in particular 
and, to some extent, on older 
people. It's amazing how many 
people, when they hear the 
term "communications" or see 
a small transceiver, immedi
ately think of CB. Also, they're 
amazed to find that there's a 
form of communications other 
than CB. For example: "It sure 
looks and sounds like CB!" -
"Well, that sure looks like the 
same equipment my friend 
uses on CB." So we explain 
amateur radio and the big 
differences between it and CB 
radio. How well we've 
succeeded in explaining both 
we'll never know, but we 
deserve an E for effort. 

When we ask people if 
they've ever considered 
becoming an amateur, a 
standard answer is, "It costs 
too much!" or "I can 't afford 
it!" So I've used the analogy of 
the first car I bought. I didn't 
order it especially built for me. 
I bought a used car, worked on 
it, fixed it, then either sold it or 
traded up to a better car. I 
explain that it's the same way 
with amateur radio: you buy 
used equipment within the 
affordable price range, use it 
within its limitations, and later 
on trade up to something 
better. 

Another standard answer is, 
"I could never pass the tests!" 
So we explain how easy it is to 
get a Novice license at the 
present time because of all the 
training being offered by 
amateur radio clubs, recreation 
departments, and schools. 

So we stress the beneficial 
facets of amateur radio and try 
to show that CB is a means of 
communications over short 
distances, while amateur radio 
is a hobby with unlimited 
possibilities for learning about 
electronics as well as for 
providing communications 
around the world. 

We pass out literature made 
available by the ARAL. We have 
people fill out a small card with 
their name and address, which 
we forward to ARAL, so that 
the good word of amateur radio 
may be passed onto them. 

One question that invariably 
comes up is, "How far can you 
talk?" and we always answer, 
"Around the world!" To prove 
our point, each operator on 
each day lists the DX stations 
worked during the day in a log 
book, so that we can show the 
inquirers the book and let them 
peruse the pages to see the 
countries we've worked. We 
also have a log of the amateurs 
from around the world who 
have visited the station. These 
include operators from SM5, 
G3, GB, F3, OA4, F6, J 11, LX1, 
LU3, DL2, HP1, KV4, JR3, PYZ 
VK5, HC1, SM6, VE1, VK2, 6W8, 
JY9, PA0, PJ8, SM?, VE5, G4, 
YN 1, PE0, SM0, and VE3. 

Amusing incidents 

Each of us has, at one time 
or another, been involved in 
trying to separate a signal out 
of a number of other signals. 
We have one or two fingers on 
the dial, and our head is 
cocked at a precarious angle to 
make sure that the acoustics 
are exactly right to hear the 
proper signal. In this position 
we're absolutely motionless, 
with a blank stare in our eyes. 
Or perhaps we're copying 
Morse code wearing a pair of 
headphones - not writing 
down the message, but just 
looking straight ahead. 

Well, this happened to two of 
us recently. From out in front 
of the exhibit came a voice 
which said, "Those are the two 
most natural looking dummies 
I've ever seen!" Since I was not 
working anyone, but was 



The second operat ion posi t ion of NN3SI. Many fami l iar pieces of amateur gear are evident. 

looking for a DX stati on, I 
immediately stood up, stating 
that we were indeed alive, bu t 
may be dummies. A litt le girl 
standing there almost jumped 
out of her shoes - she was 
sure we were mannequins ! 

It wasn' t until that little 
incident occurred that we 
realized NN3SI was the only 
exhibit that had "live" people 
in it. 

One evening, as I was 
searching for DX on 20 meters , 
I heard Y03AC in Romania and 
was waiting for him to fini sh 
his QSO so I could call him. 
There were several people 
standing at the station. Along 
came a young woman, dressed 
in the latest fashion, wi th two 
lady friends. She immediately 
tried to show her knowledge of 
radio communicat ions, and was 
explaining to her two friends 
how CB worked, and that the 
operat or was a licensed CB 
operator. 

I was just abo ut to correct 
:ier knowledge when she 

asked , "Where is that stati on?" 
I informed her that this was an 
amateur stat ion, and that the 
stat ion being heard was in 
Bucharest, Romania. She 
replied , " Fine, you amateurs 
can hear Romania; why don't 
you try for someone else?" I 
explained that I wanted to talk 
to thi s particular station. At 
that, Y0 3AC f ini shed with his 
QSO and I gave him a call ; he 
came right back to the special 
call but wasn' t sure he had it 
correct. As I was talking to him, 
the young lady departed the 
scene, te l ling her friends that I 
was operating i llegal ly si nce 
CBers were limited to 150 
miles (240km). Oh well , you 
can' t wi n them all! 

Short ly af te r New Year's Day, 
1977, I was call ing ca on the 
low end of 20 meters when a 
station called me and informed 
me that I was using an illegal 
call ; he told me that bicenten
nial calls were not to be used 
after December 31, 1976, and 
that I could be cited for using 

an illegal call. I informed him 
that NN3SI was a spec ial event 
cal l and that it was good for 
some time to come. I have also 
been told on several occasions 
that the call is N3SI because 
no double-N calls had been 
issued yet. 

Acknowledgements 

It 's a rewarding experi ence 
to operate a special event 
stati on such as N N3SI. We've 
met some wonderful people 
who are interested in museums 
and thereby have furthered 
their education. I've made 
some new friends and hope I've 
been able to increase the 
interests of many in amateur 
rad io as a hobby and to extend 
friendship through amateur 
radio. 

In part icular, I want to 
acknowledge the help prov ided 
to al l the operators of NN3SI by 
Bernard Finn, Ell iott Sivowitch, 
and Ray Hutt - all members of 
the Sm ithsonian's Division of 
Electri c ity staff. HRH 
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QUESTIONS & ANSWERS 
Eligibility, Addresses, and Violation 

Notices; Q-Signals and AST-Systems 

BY THOMAS McMULLEN, W1SL 

This is it! We're at the last of 
the Rules and Regulations 
segment of the FCC Study 
Guide material. I'll bet you 
thought it would never end, 
didn't you! Well, just go 
through the following sections 
about License Eligibility and 
Notices of Violation and you've 
earned the right to breathe a 
sigh of relief. 

When it comes to who is 
eligible for an amateur license, 
you'll find that there are very 
few people who cannot obtain 
one. A representative of a 
foreign government is one 
category that is denied an 
amateur operator license, but 
that's about all. Notice that 
there are no restrictions about 
age, sex, religion, or almost 
anything else. As far as station 
I icenses go, corporations 
(companies, business 
organizations, etc.) are not 
eligible either, and if you'll 
think about the necessity of 
keeping amateur radio and 
commercial radio separated, 
that makes sense too. It just 
wouldn't do for XYZ Oil 
Company to outfit its fleet of 
delivery trucks with two-meter 
rigs and use the local repeater 
to keep in touch with home 
base. But if the employees of 
that oil company decided that 
they wanted a club station, and 
formed a club, elected officers, 
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and appointed a station trustee 
that's great. They can have 
their club amateur station, 
complete with its own call and 
everything. They'd just better 
not try to use that station to 
shuffle a truckload of oil over 
to 327 Maple Boulevard, or 
there will be trouble with a 
capital T! 

Before I get carried away, 
here is the FCC text regarding 
Station and Operator License 
eligibility: 

97.9 Eligibility for new operator 
license. 

Anyone except a representative of 
a foreign government is eligible for 
an amateur operator license. 

97.37 General eligibility for station 
license. 

An amateur radio station license 
wi l l be issued only to a licensed 
amateur radio operator, except that 
a military rec reation stat ion license 
may also be issued to an individual 
not licensed as an amateur radio 
operator (other than a rep resentat ive 
of a fore ign government), who is in 
charge of a proposed military 
recreation station not operated by 
the U.S. Government but which is to 
be located in approved public 
quarters. 

97.39 Eligibility of corporations or 
organizations to hold station 
license. 

An amateur station license w i ll 
not be issued to a school, company, 
corporation, association, or other 
organization, except that in case of 
a bona fide amateur radio 
organization or society meet ing the 
cr iteria set forth in Section 97.3, a 
station license may be issued to a 

licensed amateur operator, other 
than the holder of a Novice Class 
license, as trustee for such society. 

97.42 Mailing address furnished by 
licensee. 

Except for applicat ions submitted 
by Canadian citi zens pursuant to 
agreement between the Un ited 
States and Canada (TIAS No. 2508 
and No. 6931), each applicat ion shall 
set forth and each licensee shall 
furn ish the Commission with an 
address in the United States to be 
used by the Commission in serving 
documents or directing 
correspondence to that licensee. 
Unless any l icensee advises the 
Commission to the contrary, the 
address contained in the licensee's 
most recent application will be used 
by the Commission for this purpose. 

97.43 Location of station. 
Every amateur station must have 

one land location, the address of 
wh ich is designated on the stat ion 
license. Every amateur radio station 
must have at least one con trol point. 
If the cont ro l point locat ion is not 
the same as the station locat ion, 
authority to operate the station by 
remote control is required. 

Notice that the restrict ion is 
against a representative of a 
foreign government, which is 
not the same thing as being a 
non-citizen (alien) of the Un ited 
States. There are provisions 
under wh ich an alien can 
obtain a permit to operate an 
amateur station, spelled 
out in sections 97.301 through 
97_311. This is often re ferred to 
as reciprocal licensing. Many 
count ries do not have an 
equivalent of the Novice 
license, however. The new FCC 
form 610 (application for 
Individual Amateur Station 
and/or Operator License) no 
!onger has a Declarat ion of 
Cit izenship as one of t he 
questions to be completed, so 
an alien w ho intends to live in 
the Uni ted States can get h is 
amateur license just the same 
as anyone else. 

I included t he section 
dealing with a station location 
and mailing address because it 
t ies in w ith the next part: 
Notice of Violation. One thing 
that the FCC takes a very dim 
view of is failure to respond to 
a Notice of Violation or other 
correspondence . It would be a 
shame to have them take 



drastic action (like suspending 
your license) just because 
their mail did not reach you 
for whatever reason. That's 
why it is a good idea to use a 
form of traceable mail 
(Registered , Return-receipt, 
etc.), whenever you answer a 
notice, or have other vital 
communication with the FCC. 
Here's the text concerning 
notice of violation: 

97.137 Answers to notices of 
violations. 

Any licensee receiving official 
notice of a violation of the terms of 
the Communications Act of 1934, as 
amended, any leg islative act, 
Executive order, t reaty to which the 
United States is a party, or the rules 
and regulations of the Federal 
Communications Commission, shall, 
within 10 days from such rece ipt , 
send a written answer direct to the 
office of the Commission originating 
the official notice: Provided, 
however, that if an answer cannot 
be sent or an acknowledgment 
made within such 10-day period by 
reason of illness or other 
unavoidable circumstances, 
acknowledgement and answer shall 
be made at the earliest practicable 
date with a sati sfac tory explanation 
of the delay. The answer to each 
notice shall be complete in itself 
and shall not be abbreviated by 
reference to other communications 
or answers to other notices. If t he 
notice relates to some violation that 
may be due to the physical or 
elect rical characteristics of 
t ransmitting apparatus, the answer 
shall state fully what steps, if any, 
are taken to prevent future 
violat ions, and if any new apparatus 
is to be installed, the date such 
apparatus was ordered, the name of 
the manufacturer , and promised 
date of delivery. If the notice of 
violat ion relates to some lack of 
attention or improper operation of 
the transmitter, the name of the 
operator in charge shall be given. 

97.49 Commission modification of 
station license. 

(a) Whenever the Commission 
shall determine that public interest , 
convenience, and necessity would 
be served, or any t reaty rat ified by 
the United States will be more fully 
complied with, by the modificat ions 
of any rad io station license either 
for a limited time, or for the duration 
of the term thereof, it shall issue an 
order for such licensee to show 
cause why such license should not 
be modified. 

(b) Such order to show cause 
shall contain a s tatement of the 
grounds and reasons for such 
proposed modi fi cation, and shall 

spec ify wherein the said l icense is 
required to be mod if ied. It shall 
require the licensee against whom 
it is directed to appear at a place 
and time therein named, in no event 
to be less than 30 days from the 
date of receipt o f the order, to show 
cause why the proposed 
modi fi cation should not be made 
and the order of modi fication 
issued. 

(c) If the licensee against whom 
the order to show cause is directed 
does not appear at the time and 
place provided in said order, a final 
order of modification shall issue 
fo rthwith. 

97.131 Restricted operation. 
(a) If the operation of an amate ur 

station causes general interference 
to the reception of transmissions 
from stat ions operating i n the 
domestic broadcast service when 
receivers of good engineering 
design including adequate 
select ivity characteristics are used 
to receive such transmiss ions and 
this fact is made known to the 
amateur station licensee, the 
amateur station shall not be 
operated during the hours f rom 8 
pm to 10:30 pm, local time, and on 
Sunday for the additional period 
from 10:30 am until 1 pm, local time, 
upon the frequency or frequencies 
used when the interference is 
created . 

(b) In general, such steps as may 
be necessary to minimize 
interference to station s operating in 
other services may be required after 
investigation by the Commission. 

Many amateurs live in dread 
of receiving that " pink ticket" 
from the FCC, notifying them 
that they have violated some 
part of the Rules. Well , it's a 
serious business, all right, and 
not to be taken lightly. But, 
neither is it reason to take a 
long walk into the ocean. 
People make mistakes, 
equipment malfunctions, and 
they realize this . That's why 
they give you a chance to 
explain what happened. 

In almost all cases, if you 
f ind out what went wrong, and 
give the FCC a rat ional 
explanation of what happened, 
along with assurances and a 
description of what steps are 
being taken to prevent its 
happening again, that is all 
that is necessary. For instance; 
you just received a notice that 
you were transmitting a 
"spurious signal" at 21,315 
kHz. You didn't think you had 

been on that band (15 meters) 
at that time, so you checked in 
your log. Sure enough, you 
were on 40 meters that night. 
(There's another good reason 
for keep ing a log.) How come 
you were transmitt ing a signal 
on 15? Well , a moment's 
thought clears up the mystery; 
you had been using a 40-meter 
dipole but on the day in 
questi on you changed to the 
new tri -band antenna that you 
just put up. This antenna 
doesn't discriminate against 
harmonics like the dipole did, 
so it radiated your third 
harmonic in great quantities. 
The cure? Easy! Just place a 
tuned matchi ng network, or a 
filter, between your rig and 
the antenna. Thi s should 
attenuate your harmonic to 
such a degree that it will not 
radiate. All you have to do is 
tell the FCC al I of th is, and you 
are off the hook. What they 
really want is some assurance 
that you are a responsible 
individual and are really trying 
to run a clean station. 

End of a section 

Congratulations, you have 
stayed with me through the 
Rules and Regulations port ion 
of the ser ies. But, don 't fi le 
them away and forget them. 
Keep going back now and then 
to refresh your memory on a 
point or two. Sometimes things 
will seem a bit more c lear 
when you read them a second 
or third time. If you would like 
to have your own set of the 
complete Amateur Rules, you 
can obtain them from your 
nearest Government Printing 
off ice outlet. Ask for the new 
edition of the Amateur Radio 
Rules , (Part 97), stock number 

,.------ - -, ? I 
' . / 
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004-000-00338-1. The price is 
$1.30 from the Superintendent 
of Documents, Government 
Printing Office, Washington, 
D.C. 20402. Several major cities 
have GPO outlets, so it may be 
worthwhile to look in your 
telephone book to see if they 
have one near you. Look in the 
section under United States 
Government. 

Now, let's get back to the 
operating practices that I 
started to talk about last 

month. The next subject on my 
list was operating signals, 
which you'll need to know 
about when you get on the air 
the first time; you'll also find 
some questions about them on 
the Novice exam. These signals 
apply to telegraphy (CW) 
because when you are using 
voice you should "say it with 
words," just the same as you 
speak to each other. The same 
reasoning applies to the signal
strength reports which I'll talk 

about shortly; why say, "Your 
signal is R-5, S-9," when " Your 
signal is very clear and strong," 
sounds more friendly and tells 
the same story? 

Telegraphy 

Radiotelegraphy (CW) is the 
basic language of the radio 
amateur, and as a beginner it is 
only natural that you will find 
the language difficult for a 
while. You can make life on the 
air a bit easier, and speed up 

Table 1. A list of the most common Q-signals used by amateur radio operators. 

ORG Will you tell me my exact Please inform ... that I am 
frequency (or that of ... )? calling on ... kHz. 
Your exact frequency (or ORX When wi II you call me OSP 
that of ... ) is ... kHz. again? I will call you again 

ORH Does my frequency vary? at ... hours (on ... kHz). QSU 
Your frequency varies. ORY What is my turn? Your turn 

ORI How is the tone of my is number ... 
transmission? The tone of ORZ Who is calling me? You are 
your transmission is ... (1 . being called by . . (on . . . OSV 
Good; 2. Variable; 3. Bad). kHz). 

ORK What is the intelligibility of OSA What the strength of my 
my signal (or those of .. . )? signals (or those of ... )? 
The intelligibility of your The strength of your signals OSW 
signal (or those of ... ) is . . . (or those of ... ) is ... (1. 
(1. Bad; 2. Poor; 3. Fair; 4. Scarcely perceptible ; 2. 
Good; 5. Excellent). Weak; 3. Fairly good; 4. 

ORL 

ORM 

Are you busy? I am busy (or 
I am busy with ... ) Please 
do not interfere. 
Is my transmission being 
interfered with? Your 
transmission is being 
interfered with ... (1. Nil; 2. 
Slightly; 3. Moderately; 4. 
Severely; 5. Extremely). 

ORN Are you troubled by static? I 
am troubled by static ... (1-
5 as under QRM). 

ORO Shall I increase power? 
Increase power. 

QRP Sha I I I decrease power? 
Decrease power. 

ORO Shall I send faster? Send 
faster ( ... wpm). 

ORS Shall I send more slowly? 
Send more slowly ( ... wpm). 

ORT Shall I stop sending? Stop 
sending. 

ORU Have you anything for me? I 
have nothing for you. 

ORV Are you ready? I am ready. 

ORW Shall I inform ... that you 
are calling him on ... kHz? 

OSB 

OSD 

OSG 

OSK 

OSL 

QSM 

QSN 

Good; 5. Very good). 
Are my signals fading? Your 
signals are fading. 
Are my signals garbled? 
Your signals are garbled. 
Shall I send ... messages at 
a time? Send ... messages 
at a time. 
Can you hear me between 
your signals and if so can I 
break in on your transmis
sion? I can hear you between 
my signals; break in on my 
transmission. 
Can you acknowledge 
receipt? I am acknowledging 
receipt. 
Shall I repeat that last 
message which I sent you, 
or some previous message? 
Repeat the last message 
which you sent me (or 
message (s) number(s) . . . ). 
Did you hear me (or . .. ) on 
. .. kHz? I did hear you (or 
... ) on ... kHz. 

OSO Can you communicate with 
... direct or by relay? I can 

QSX 

asv 

QSZ 

OTA 

OTB 

OTC 

OTH 

OTR 

communicate with ... direct 
(or by relay through ... ) 
Will you relay to ... ? I will 
relay to .... 
Shall I send or reply on this 
frequency (or on ... kHz)? 
Send or reply on this 
frequency (or . .. kHz). 
Shall I send a series of Vs 
on · this frequency (or . 
kHz)? Send a series of Vs on 
this frequency (or ... kHz). 
Will you send on this 
frequency (or on ... kHz)? I 
am going to send on this 
frequency (or on . .. kHz). 
Will you listen ... on .. . 
kHz? I am listening to ... on 
... kHz). 

Shall I change to transmis
sion on another frequency? 
Change to transmission on 
another frequency (or on ... 
kHz). 
Shall I send each word or 
group more than once? Send 
each word or group twice (or 
. .. times). 
Shall I cancel message 
number ... ? 
Do you agree with my 
counting of words? I do not 
agree with your counting of 
words. I will repeat the first 
letter or digit of each word 
or group. 
How many messages have 
you to send? I have ... mes-
sages for you (or for . .. ). 

What is your location? My 
location is . ... 
What is the correct time? 
The time is ... 

The Q-signal takes the form of a question when it is followed by a question mark: ORV? means "Are you ready?" 
and the reply, ORV, means "Yes, I am ready." 
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your contacts, if your learn a 
few commonly accepted 
abbreviations and signals to 
use in your contacts. 

A group of signals called 
"Q-signals" will convey a lot of 
common information in just a 
fraction of the time that it 
would take to spell it all out. 
You should learn the proper 
meaning and use. For instance, 
the signals "ORM" and " ORN" 
are often mistakenly switched. 
They should be easy to 
remember - ORM relates to 
interference from another 
station (M = manmade 
interference), and ORN refers 
to the static from storms and 
the like (N =natural 
interference). 

The proper use of a-signals 
involves simply placing a 
question mark after one if you 
are asking a question. As an 
example, a very much abused 
signal is QRZ. If someone 
just pops up on a frequency 
and sends QRZ, you don't know 
whether he was telling you 
someone was calling you, or 
what he had in mind. You ' ll 
hear this signal misused on 
both CW and voice operation. 
Properly used, the signal 
should have a question mark 
after it - QRZ? - meaning 
"Who is calling me on this 
frequency?" A proper reply 
would be " QRZ WB7XXX," 
meaning, " you are being called 
by WB7XXX," but the signal 
is so grossly misused that a 
reply would likely confuse 
everyone. 

If you think about the voice 
version of that signal, you can 
see the absurdity of using Q
signals when you are speaking. 
To use the signal properly, 
"ORZ question the frequency," 
or as most operators misuse it, 
" QRZed question" would 
sound ridiculous, to say the 
least! 

In spite of their occasional 
misuse, a-signals are a handy 
thing to know and use in your 
operating. Certainly a snappy 
"QSY PSE" on CW is much 
faster than a couple of 
sentences explaining that the 

new station on frequency is 
interfering with a contact 
already in progress, and would 
he please move away. a-signals 
were invented by commercial 
operators for just this purpose 
- saving time on the air. You ' ll 
hear old-timers speak of other 
codes, such as "Z-codes, " 
Philips codes, and the like. 

" Must QAT, QAN is getting unbearable." 

These also were used to speed 
up CW transmissions in the 
early days of radio, but the Q
code that is shown here is 
universally accepted by 
amateurs worldwide, and 
understood by most of them. A 
list of the most commonly used 
Q-signals is given in Table 1. 

Operating abbreviations 

The same need for speed 
and brevity that led to the use 
of a-signals also brought about 
some operating signals or 
abbreviations. Most of these 
are to inform the other station 
of what you intend to do, or 
what you would like him to 
do. Two of the most often used 
are DE and K; instead of 
sending "this is," you send the 
two simple letters DE. An 
invitation to another station to 
transmit is simply K, and the 
voice equivalent is "go ahead" , 
or, " over." When you are in 

contact w ith a spec ific stati on 
and you do not care to have 
another stati on call either of 
you , you can modify the 
invitat ion to transmit by 
sending KN , whi ch means, 
" Only t he station I am in 
con tact w ith go ahead." Table 
2 has a li st of operat ing signs 
that you w i ll need to know. 

Signal reporting 

Rad io operators recogn ized 
the need for a signal-strength 
and readability system very 
early in the history of radi o. 
Without knowing how well 
your signal was being copied 
by the operator at the other 
end, you might send your 
entire message only to find 
out that he had missed hal f o f 
i t because of poor condi tions, 
interfe rence, fadi ng, and the 
like. At first the reporti ng 
system that they devised 
concerned on ly strength and 
readability; later, when signal 
quality became important 
(because of FCC puri ty-of
emissions rul es), a tone 
report ing system was added. 
Thus the system called AST 
means Readability Strength , 
and Tone. Readability means 
just that - how well can you 
read (copy) the other guy. It is 
poss ible for his signal to be 
very st rong, bu t not very 
readable - perhaps because of 
hi s send ing, or because 

Table 2. Some operating signals 
and abbreviations ofte n used by 
rad io amateu rs. 

AR End of message 
BT Pause, or long dash in 

message text 
CL Closing station, leaving air 
CQ General cal l, any station 

please answer 
DE From, thi s is 
DN Slant bar, often used to in

dicate that stat ion is 
portable or mobile 

TMI Questi on mark, query 
K Go ahead, any station 
KN Go ahead , only the stati on 

called 

The line above the letters indicates 
that they are to be sent as one 
character, with no spacing 
between the lette rs. 
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someone else is on the 
frequency, or whatever. 
Strength has to do with your 
estimate of his signal strength. 
When it was first put into use, 
a scale of 1 to 9, weakest to 
strongest, was sufficient, and 
most operators were realistic 
in their reporting of signal 
strength. Later, when receiver 
manufacturers began to 
compete with one another for 
the amateur dollar, someone 
calibrated a signal-strength 
meter to indicate dB-levels 
above the so-called "S9." 
Then all receivers had to follow 
suit, with the result that today 
most meters give readings that 
are almost unrelated to the 
original S-scale. 

The tone, or purity, report of 
a signal is a means of letting 
the other operator know that 
there may be something wrong 
with his transmitter. Below 144 
MHz all amateur transmitters 
must have a well filtered power 
supply. If they do not, the 
output from the transmitter 
will have hum, ripple, or a low
frequency tone on it, causing it 
to take up more room on the 
band than necessary. In 
addition, improper tuning, 
defective parts, or operator 
error (leaving the microphone 
turned on while sending CW) 
can cause the note to be 
impure. Table 3 shows the RST 
system that amateurs use 
today. Never be afraid to tell 
another ham that his signal is 
not T9; you might save him the 
embarrassment of receiving a 
notice of violation from the 
FCC. Some are not gentlemanly 
enough to accept your report in 
good grace, but most will thank 
you for it and start looking for 
the problem. 

Code speed 

You can use any code speed 
you like for your contacts with 
another station, but you should 
be sure that you can handle 
what he sends back to you. 
Most amateurs can send faster 
than they receive, and some 
make the mistake of buzzing 
off a ca or an answer to a ca 
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at a pretty good rate of speed. 
The operator at the other end 
thinks "Oh, boy, this guy is a 
hot operator," and blasts right 
back at the same, or higher, 
speed. Therefore, you should 
always call at a speed that is 
comfortable for you because 
most operators will reply near 
that same speed. Never be 
afraid to ask the other 
amateur to slow down (ORS). It 
is far less annoying to get it 
right the first time than to ask 
tor several repeats. 

This is a good place for a 
sample question about this 
section, and the FCC study 
guide contains one that is as 
good as any: 

Table 3. Quality and strength of 
signals associated with the AST 
reporting system. 

Readability 
1 Unreadable 
2 Barely readable, occasional 

words distinguishable. 
3 Readable with considerable 

difficulty. 
4 Readable with practically no 

difficulty. 
5 Perfectly readable. 

Signal Strength 
1 Faint signals barely perceptible. 
2 Very weak signals. 
3 Weak signals. 
4 Fair signals. 
5 Fairly good signals. 
6 Good signals. 
7 Moderately strong signals. 
8 Strong signals. 
9 Extremely strong signals. 

Tone 
1 Sixty-cycle ac or less, very rough 

and broad. 
2 Very rough ac, very harsh and 

broad. 
3 Rough ac tone, rectified but not 

filtered. 
4 Rough note, some trace of 

filtering. 
5 Filtered rectified ac but strongly 

ripple-modulated. 
6 Filtered tone, definite trace of 

ripple modulation. 
7 Near pure tone, trace of ripple 

modulation. 
8 Near perfect tone, slight trace of 

modulation. 
9 Perfect tone, no trace of ripple 

or modulation of any kind. 

The a-signal "ORM" 
generally means 

(a) a transmission is experiencing 
interference 

(b) a frequency is varying 

(c) a reply is requested on a certain 
frequency 

(d) the sending speed is too fast 
(e) the previous message is to be 

repeated 

Your answer should be (a), 
of course. As a further 
exercise, look at Table 1 and 
see how many of the other 
choices given can be covered 
by a a-signal. 

Public Service Operating is 
the next subject on the list, 
but I'll let that wait until next 
month. It's one of the ways that 
amateurs earn their "place in 
the sun," but, more than that, 
a great number of people really 
enjoy "giving" in this manner. 

Meanwhile, here's another 
sample question to close this 
segment with : 

An amateur station calling 
ca should end his trans
mission with 

(a) KN 

(b) CL 

(c) K 

(d) ARK 

I'm tempted to make you wait 
for the answer in the next 
issue, but that wouldn't be 
right. The correct answer is (c). 

HRH 



HEATHKIT: The name in Amateur 
radio ... and now computers! 

SB-104A Amateur Transceiver 
The world-famous SB-104 with significant improve
ments. We've increased the sensitivity to 0.5 µ.V on 
all bands and included a fully assembled and tested 
receiver front end circuit board for reduced assem
bly time. The optional 400 Hz filter is independently 
selectable for CW operation. We've maintained the 
features that made it famous too - totally broad
banded, all solid-state, digital frequency readout and 
more. Make the SB-104A the " heart" of your station. 
Only $669.95 

HW-2036 2-Meter Mobile Transceiver 
Our value-standard 2-meter rig offers true digital fre
quency synthesis in 5 kHz steps and a built-in tone 
encoder to access most repeaters! Also features 
built-in simplex, + and - 600 kHz offsets, and an aux. 
position that lets you add your own crystal for any 
other offset crystal you may want. The HW-2036 has 
0.5 µ. V receiver sensitivity and a transmitter that can 
operate into an infinite VSWR without damage! Come 
on up to 2-meters with one of the best mobile rigs 
you can get. 
Only $269.95 

FREE! 
HEATHKIT CATALOG 

~ The personal 
computer products you've 
been waiting for. 
And the ones to which all 
others will be compared. 
Total computing systems 
for home, hobby, educa
tional and business appli
cations. Powerful, com
prehensive software to get 
you up and running fast. 
Unequalled documenta
tion and product support services coupled with low 
Heath prices make the difference. 

... ~ Self-Instruction Course 
~. in Microprocessor Operation and 

Application 
Another addition to Heath's 
famous Continuing Educa
tion Series. Learn microproc
essor operation, interfacing 
and programming. Hardware 
and software experiments let 
you get hands-on experience 
using the ET-3400 Micro
processor Trainer. 

~ HEATH ~---------------.. :r;iam.rnz. ~ Heath company, ~·~t. 348-370 I r -·- ... - Benton Harbor, Michigan 49022 I 
I Please send me my FREE Heathkit Catalog. I I I am not on your mailing list. I 
I I 
I N~ I 
I I I Address I 
I I 

Nearly 400 kits for you to 
build! Whatever your inter
est-hi-ti, television, auto
motive, marine, home ap
pliances, test gear-it's all 
in our big new catalog. 

Send Today!..... City state z1p I 
Prices are mail order net F.O.B. Benton Harbor, Michigan. L AM-356 J 
Prices and specifications subject to change without notice. --------------------
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Memories ... memories ... 
Dusty mountains of surplus 
"one flight up" on radio row; 
once-tam i I iar names: Gonsett, 
Jones, Windom, Reinartz, 
Meissner, Lamb, McMurdo 
Silver; the sights and sounds of 
an HRO, an MB-29, a HQ-120, a 
Super Skyrider; crisp pages in 
the latest copy of Radio, 
Amateur Radio Review, and The 
Transmitter ; share these, and 

with red covers, some with 
plain covers, and some with 
picture covers; a large 
assortment of Radio 
magazines, also known as the 
"West Coast OST;" and al Hoo
few issues of Amateur Radio 
Defense. There was a copy of 
CQ dated April, 1931 (no 
connection with the present 
CQ) published for commercial 
radio operators. 

of Amateur Radio Review from 
the early 1930s, both with the 
NRA eagle on the front cover: 
"We do our part." 

And here were a few R/9s. 
R/9 was always a first-rate 
technical magazine. When R/9 
and Radio merged in 1936, the 
result was a really top-notch 
product, and a worthy 
competitor in the field. 

There was an swl magazine 

In addition to the well-known, nationally distributed amateur magazines like OST and RADIO, there were numerous publications in· 
tended for a local audience. Amateur Radio was published in New York in the 1920s; it combined with Radio Relays, a Boston maga
zine, in June, 1924. William Halligan, who later founded Hallic rafters, was the editor of Radio Relays. Ye Brass Pounder (opposite 
page) was a four-page newspaper style publication produced in New York around 1930. Midwest Radio was published in St. Louis in 
the 1920s for amateurs in the ninth call area (now the tenth call area). Modern Radio was published in Connecticut in the early 1930s; 
R/9 was published in Southern California between 1933 and 1936 - both were eventually absorbed by RADIO. 

more, on a nostalgic ramble 
through the pages of . .. those 
old radio mags. 

Last weekend I was 
repainting the family room and 
needed to move the children's 
old train table out of the 
corner. At first I could not 
budge it, but, looking under the 
table, I saw the problem was 
several very heavy boxes. 
"What," I wondered , "has my 
wife stashed away here?" So I 
opened them up and was I 
surprised: they contained my 
collection of old radio 
magazines! 

I couldn't resist a peek. I 
reached into the nearest box 
and hauled out old QSTs, some 

Did you realize that there 
were two different 73s, neither 
of which was any relation to 
the present 73? One issue, 
dated May, 1932, was published 
by the United Radio Operator's 
Association in Portland, 
Oregon; a commercial 
operator's magazine. Another 
73 was the official publication 
of the Federation of Radio 
Clubs of the Southwest ARRL. 
Seems kind of strange to read 
an issue of 73 that whole
heartedly supports the League, 
like a Hatfield going to bat for 
a McCoy. 

I turned up another magazine 
cal led The Transmitter dated 
October, 1926, and two issues 

called RADEX (stands for 
RAdio lnOEX). In it, my eye fell 
on one item sent in by a reader 
that KNH I, Alcatraz Island, 
tests every morning on 2160 kc 
with the U.S. Coast Guard! 
Verification was signed by the 
Warden. Apparently it was 
easier to get a QSL card out of 
Alcatraz than a weekend pass. 

The next box held some early 
handbooks, some pamphlets by 
James Millen and some by 
Frank Jones. I couldn't help 
myself: I forgot the paint brush, 
lit up my pipe, sat down on the 
floor, and, as I leafed through 
these old treasures, returned to 
my boyhood . . . 

In skimming through the old 
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industries, there were very few 
people trained in electronics 
except for Amateur Radio 
operators; and most Amateurs, 
in those days, learned their 
electronics by reading these 
authors. I believe that the 
electronics industry today owes 
a lot more to these men than it 
can ever repay ... or is even 
aware of. 

Hall icrafters Sky Buddy receiver from about 1940. This receiver had no rf amplifier, 
only one stage of i-f, a bu ilt-in speaker, and electrical bandspread , but for $29.50 it was 
a lot of radio. As a junior high school student K4KJ worked in the school cafeteria al
most a full semester to buy one ! (photo by K4KJ). 

In the Small World 
Department, while this is being 
written, the May, 1976, issue of 
ham radio arrived with an 
article by the same E. H. 
Conklin in which he makes a 
very flattering comment about 
a previous article I had written. 
I can 't help but return the 
compliment, for Conkl in 's 
article proves that the early 
radio writers can also compete 
in today's market place. They 
certainly have a wealth of 
background that would be 
helpful to the modern 
generation. 

magazines, I gleaned several 
bits of miscellaneous 
information that in my 37 years 
in radio I hadn' t known before. I 
feel the urge to pass these on 
to the unwary in the form of 
questions, lest this information 
become lost to posterity 
forever. 

1. In the late 1920s and early 
1930s the National Company 
made a couple of models of 
receivers cal led the MB-29 and 
the MB-30. What does " MB" 
stand for? 

2. Over the years 
Hammarlund manufactured a 
seri es of receivers known as 
the HQ-120, HQ-129, HQ-170, 
HQ-180, etc. What does " HQ" 
stand for? 

3. What is the difference 
between a heterodyne type 
receiver and a su perheterodyne 
type receiver? Hint: What is the 
difference between an 
autodyne and heterodyne type 
receiver? 

Watch for the answers to 
these important questions 
which I will try to work in 
during the course of the article. 

Authors 
I was interested to read the 

tables of contents of these 
magazines and note the 
authors: names like W.W. 
Smith, Ray Dawley, and Frank 
Jones; John Kraus, also Faust 
Gonsett (later shortened to 
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" Gonset"), Herb Becker; E. H. 
Conklin who, with his wife, 
Josephine, always seemed to 
be going somewhere; Charles 
Perrine, John Griggs, Dawkins 
Espey, J. N. A. Hawkins (who 
also wrote as "Jayenay"), and 
Clayton Bane, F. D. Wells, 
Robert Kruse, Boyd Phelps, 
McMurdo Silver, George 
Grammer, James Lamb, Don 
Mix, John Reinartz, and Byron 
Goodman - all these names 
and many more. 

I can't resist philosophizing a 
little about these names. The 
tremendous expansion in 
electronics in the last 30 years 
or so really began with the 
intensive use of electronics 
during World War II. Outside of 
the telephone and broadcasting 

One of the most prolific 
technical writers of the time 
was Frank Jones. The earliest 
article of his of which I am 
aware appeared in the May, 
1929, Radio on "Detector 
Circuit Design Problems," 
although it may not have been 
his firs t article. I visited Frank 
two or three years ago, and he 
took me out to his rad io room. 
What a sight! I wish my wife 
could have seen it; she would 
appreciate my own modest 

Hallicrafters Skyrider Defian t was also known as the SX-24. It had one rt stage, two i-f 
stages, a crystal filter, S-meter, and sold for $69.50 (plus external speaker). One of the 
features of the receiver was its Frequency Meter Tuning system - when the main 
tuning dial was set to an appropriate index, the bandspread dial was accurately cali
brated and could be used as a frequency meter. K4KJ claims that the one he owned 
was "dead accurate" (photo by K4KJ). 



shack. It was a homebrewer's 
delight. Outside of some 
commercial test equipment, 
everything was homemade! 
Gear was spread over the 
operating table, over a side 
table, and up the walls. Frank 
had to rearrange a lot of stuff 
just to find me an empty chair. 
I think it should be preserved in 
its present state in some radio 
museum. No hurry, though, 
Frank! 

Interestingly, much of his 
equipment appeared to be 
transistorized. Apparently, 
Frank is one of the few 
oldtimers who has made the 
transition from vacuum tubes 
to solid state. I hope we will 
have some more articles from 
him, soon. 

Goodies For Sale 
After reviewing the tables of 

contents, I moved into an easy 
chair and turned to the 
advertisements ... which 
proved equally fascinating . The 
first ad to catch my eye was a 
small two-inch ad in, the May, 
1934 QST that announced that 
one Robert Henry, W9ARA, of 
Butler, Missouri , a graduate of 
the Massachusetts Institute of 
Technology in electrical 
engineering, offers to sell the 
latest factory-made short-wave 
receivers - on easy terms, too. 
He was doing business as 
Henry's Radio Shop then. 

I often wondered how a grad
uate in electrical engineering 
from MIT could find happiness 
selling short-wave receivers by 
mail order on easy terms from 
a small town in western 
Missouri. I hope he did, for he's 
been doing it now for over 40 
years, and doing very well at it. 
In May, 1935, Bob advertised 
the new Hal licrafters S-9 
receiver, which tuned from 550 
to 18,000 kcs (they didn't use 
Hz in those days). It featured a 
built-in speaker and nine all
metal tubes, the latest thing, 
then, in the tube business. It 
was only $69.50 on easy terms. 
If you have any left, Bob, I' ll 
pay the full cash price, and not 
trade-in either! 

Another ad that caught my 

First with assurance before 
rou buy t.hat you will be !!atis
fied . You need :!end buL a SS.00 
deposit to Bob Henry and any 
receiver will be shi1wed to r ott 
on 10 day trial. Your S5.00 
dc~t will be refu nded i£ you 
retuni the receiver. 

Suond with assurance that 
after you buy· ~·ou will be kept 
!!atittlicd. Bob H enry st.and• 
back of e,·ery rtteivcr. Bob 
Henr)· guarant ees LO service 
e\"el")" new !CL he 9'!115 for a y ear 
wit h no ro!t to you except for 
parts and tran•Porlation . T he 
new receiver will be shipped 
promptly from the factory or 
from lle.nry Radio Sh op aa yo11 
prefer. It \\ill be shipped i n~ 
factory sealed ~arton or if you 
wish Bob Henry will test and 
OK it before sh ipml'nt to rou. 

Bob, W9AflA, tr"t> out • N•w 1938 SUPE~ SKY~IDU 

Bob Henry must be as good an operator as he is a businessman - he won the DX 
phone contest in 1937. This photograph was featured extensively in Hallicrafters ad· 
vertising for their 1938 Super Skyrider in late 1937. 

eye was by Bill Harrison, 
W2AVA, in the December, 1935, 
issue of Radio . Bill was 
offering genuine Western 
Electric 211 Os for $4.90 (regular 
price, $17.50) brand new. How 
many amateurs today use 
Western Electric tubes in their 
transmitters? How many even 
know what a 211 D is? If you 
have any left, Bill, I'll bet you 
can sell them to the collectors 
without any trouble at all. 

I always enjoyed visiting 
Harrison Radio, both before the 
war as a boy and also later on 
during my annual pilgrimage to 
New York for the IRE 
Convention in March. Harrison 
always had the largest displays 
of secondhand equipment I 
have ever seen. It would take 
me the best part of an hour just 
to twist all the knobs. That 
stuff would go like hot cakes at 
an Antique Wireless 
Association convention today. 

Thinking of Bill Harrison 
brings back other pleasant 
memories, too. His old store on 
West Broadway was just a few 

blocks from that "radio 
heaven" known as Cortlandt 
Street. On school holidays I 
would take the Liberty Street 
ferry from New Jersey, walk 
down a block, and then work 
my way up the east side of 
Heaven, visiting the stores one 
by one. By the time I got to the 
end of radio row, I was usually 
broke; so I would continue on 
up to Broadway where my 
father had his office. I could 
generally talk the OM out of an 
advance on the next lawn 
mowing or car washing job. 
Then I'd proceed down the 
west side of Heaven. 

Cortlandt Street rad io stores 
were real radio stores, too. A 
big pile of odds and ends in 
front of a store advertised as 
" Today's Special," had 
probably been Today's Special 
for the last six months. Some 
of it looked as if it was also 
Tonight's Special; (they didn't 
bother to take it in at night 
either) . Often there'd be several 
bushel baskets of old glass
type tubes piled in front, 
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some of the smaller shops 
memorized and could almost 
always spot when he had sold 
something or, perish forbid, 
gotten in something new. 

Theory and Practice 

The National SW·S was one of the first ac powered all-band shortwave receivers. It 
preceded the famous SW-3 and was designed for shortwave listening, which was very 
popular in the early 1930s. The SW·S used plug-in coils and required an external power 
supply and loudspeaker; the receiver had one stage of rt amplif ication, a regenerative 
detector , and three stages of audio w ith a push-pu ll output stage to drive the loud· 
speaker (photo by K4KJ). 

The technical articles of 
those times are absorbing, too. 
In late 1933 and early 1934, R/9 
ran a three-part series on single 
sideband transmission by 
Robert M. Moore. The series 
concludes with a schematic 
diagram of a rig that tunes 
3900-4000 kHz. Moore's rig is 
almost ident ical in block 
diagram-form to that of A. H. 
Nichols in the January 1948 
QST at the start of the current 
sideband activity. Moore uses 
translation frequencies of 10 
kHz, 200 kHz, and 4150 kHz to 
reach 75 meters. Nichols used 
9 kHz, 550 kHz, and 13.665 MHz 
to reach 20 meters. Both were 
filter-type rigs with the carrier 
filter in the high audio region. 
Moore used type 56 tubes with 
a 210 output stage; Nichols 
used mostly 6SN7s with an 807 
output stage. 

" Guaranteed to light, 5 cents 
each." No guarantee on the 
emission capabi lities; just 
guaranteed to light. You 
wouldn 't have to look very far 
to find the tube type you 
needed; the older the type, the 
easier it was to find . I could 
really use a store like that 
today: I'm trying to restore an 
old National AGS and am 
having trouble with numbers 
like 35, 37 and 89 ... among 
others. 

Inside the store there was 
inevitably a bargain table right 
by the front door; around the 
walls, and in the back of the 
store, the stuff was piled to the 
ceiling. There were some 
stores where it was handy to 
bring a flashl ight. The wooden 
floor creaked and groaned 
when you walked, and they 
hadn't been swept in months, 
or maybe even years. Dust was 
everywhere, but you could 
usually find whatever you 
wanted , old or new; and that's 
a lot more than you can do 
today. I wonder if any of those 
stores relocated, and if so, 
where? 

Some stores were at the tops 
of stairs one flight up. In many 
cases the light bulb at the head 
of the stairs was burned out, so 
the stairs were dark as well as 
creaking and rickety. I doubt 
that I could have gotten my 
mother inside some of those 
places, and I think if she had 
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seen them, she might not have 
been so willing to let me visit 
them either. 

In spite of the appearance of 
the stores, or whether they 
were one flight up or down, you 
could generally count on a 
friendly greeting once you got 
inside. The clerk, who was 
usually the owner, would say, 
" Look around, and if you don't 
see what you want, call me." 
And then he'd go about his 
business leaving you to 
browse. I had the contents of 

Looking back, I am sorry that 
ssb was not pushed harder at 
the time, but a start was made. 
James Lamb, then Technical 

The National 1-10 was introduced in 1936 and was so named because it tuned from 1 to 
10 meters (30 to 300 MHz) - this was quite a feat in those days. Note the short pins on 
the plug-in coils. K4KJ used this receiver in his War Emergency Radio Stat ion (WERS) 
on the old 2V2·meter amateur band during World War II, and reports he had " one of the 
hottest receivers on the net." This set had an rt amplifier stage followed by a superre
generative detector (both using acorn tubes), and two stages of audio; the set required 
an external power supply and speaker (photo by K4KJ). 



Editor of QST, started what was 
to have been a series of 
articles of SSB, but only the 
first saw the light of day. This 
article appeared in the October, 
1935, issue of QST, but was not 
listed in the magazine index or 
in the annual index either, so 
you just have to know where to 
look (try page 33). 

An editorial preface to 
Lamb's article says, in part, 
that in 1933 the ARRL Board of 
Directors instructed the 
technical staff to investigate 
the feasibility of single
sideband "carrierless" phone 
transmission on amateur 
frequenc ies. Accordingly , J. J. 
Lamb investigated both the 
theoretical and practical 
aspects and a report was 
rendered to the Board in 1934. 
Lamb's October, 1935, article 
and the articles that were 
expected to follow were taken 
from that report. Unfortunately, 
no articles followed. The 
October article is mostly an 
introductory type article. One 
of his conc luding comments 
was especially interesting. 

In explain ing the difference 
between what is now known as 
ssb and dsb, he states that 
" With the carrier suppressed 
and both sidebands 
transmitted, it is practically 
impossible to supply a locally 
generated replacement carrier 
in the precise phase 
relationship needed for 
undistorted reception. For this 
reason (dsb) is hardly 
practicable." This in formation 
did not appear in OST nor the 
prestigious Proceedings of the 
IRE until the early 1950s, nearly 
20 years later. 

Lamb also designed an ssb 
transceiver using an 
improvement of his original 
crystal filter and incorporating 
a crystal oscillator-frequency 
multiplier chain which provided 
not only the transmitt ing carrier 
but also the receiver 
heterodyne frequencies from 
the same source. Remember, 
this was back in 1935, but it 
sounds like what is common 
practice today. 

It's fascinating , too, to follow 

An early National HRO receiver. A previous owner cut a hole in the front panel which 
considerably reduces its value to collectors of old rad io sets (photo by K4KJ). 

the development of the single
signal super-heterodyne 
receiver through James Lamb's 
articles in OST, including the 
development of the crystal 
filter and the noise limiter; in 
fact , several forms of the noise 
limiter are described. The 
Dichart, as well as Lamb's, 
circuits, seem to be still in use 
today. 

The electron-coupled 
oscillator (eco) and its 
offspring, the tri-tet oscillator, 
are both described in an article 
by Dow and several by Lamb. 
Both of these circuits were very 
popular up until the 
development of transistors. 

Speaking of transistors, I' ll 
bet you thought they were a 
recent development. In the 
July, 1925, (that's right , 1925) 
OST, an "oscil lating crystal" 
(galena type) is described. That 
was over 50 years ago. Today 
the oscillating crystal would be 
called a point-contact 
transistor. 

Aside from historical 
interest, many of the early 
articles have a lot of good, 
useful technical information 
that has fallen down through 
the cracks. Windom's article in 
the September, 1929, QST, 
describing the single-wire 
feeder system that bears his 
name, explains how to adjust 
the antenna. This information 
has not appeared in any 
handbook or antenna manual 
since that time, to the best of 
my knowledge. The procedure 

is simple and straightforward 
and required only two rt 
ammeters. The charts and 
graphs that are in the books 
now are fine for a first 
approximat ion, but Windom's 
procedure must be used if a 
really good match is desired. A 
companion article in The 
Proceedings of the IRE, by 
Windom's associates, gives 
more detail on why the antenna 
works. 

As another example, we 
thi nk of the balun for coupling 
a balanced antenna to an 
unbalanced transmission line 
as a relatively new device. 
Radio for December, 1933, 
describes a "shielded 
transformer" to do the same 
thing. Furthermore, the 1933 
article describes some of the 
problems that one runs into in 
using such a device; problems 
that have been generally 
ignored by all of the recent 
writers on the subject. 

Engineering Practice 
Beginning in QST for March, 

1934, and continuing well into 
the 1960s, the National 
Company ran what was 
probably the most useful and 
successful series of 
advertisements in the history of 
radio publishing. These were 
one-page articles appearing as 
the first advertising page in 
OST and were usually written 
by James Millen (until he left 
National to form his own 
company). When I first began 
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James Millen (lef t) and Dr. Glenn Browning (right) look over the National Ve lvetone-29, a five-tu be ac screen grid tuner with excep
tional signal reception for its day. It was designed for operat ion with the Velvetone amplifier, the latest t hi ng in high fideli ty for 1929. 
Dr. Browning, who was co-inventor of the famous Browning-Drake circu it used in amateur receivers in the 1920s, went on to form his 
own company which sti ll manufactures CB equipment. James Mi llen also formed his own company, and Mi llen capac itors, induc
tors , and precision mechanical parts are still used by amateurs who want the very best in the ir homebrew equipment (photo courtesy 
National Radio). 

read ing these ads as a boy, I 
was impressed by the good 
tips they gave on design 
problems of a modern rece iver 
and on how to make things 
work better. As I reread them 
years later through the eyes of 
a professional engineer, I f ind 
they contain much more than 
hot tips: they also exemplify an 
engineerin g philosophy that is 
sorely lacking in many of the 
elect ron ic products on today's 
market, for professional and 
consumers as wel l as 
amateurs, namely, attention to 
engineering detai l throughout 
the product. How many times 
have you bought a product 
which has a good basic design, 
but was sloppi ly assembled? 
Or assembled using cheap and 
underrated components? Or 
how many times have you 
found a product that is wel l 
fabri cated , but w ith sloppy 
design engineering? 

I have long felt that one of 
the finest examples of 
attention to engineering detail 
was the HRO receiver, which 
appeared first in 1934 and 
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stayed on the market with the 
same basic design well into the 
1960s, almost 30 years. When it 
was taken off the market, i t 
was not so much due to 
techn ical obsolescence, but to 
those damnable plug-in coils. 
Storing the coi l set I am using 
isn't any problem because it 
goes in the receiver, bu t I have 
never yet found any good way 
to store the coil sets I am not 
using. In a field that changes 
as rapidly as electronics, a 
design that is accepted by the 
market place for almost 30 
years is truly a good basic 
design. I have tri ed to use 
Millen's "attenti on to 
engineering detail " in my own 
designs, but wil l probably never 
be as successful as he was. 

A pair of National receivers 
that were very popular in their 
day were the MB-29 and MB-30. 
The MB presumably stands for 
Millen/Browning. Glenn H. 
Browning later es tablished 
Browning Laboratories and 
made amateur and commercial 
equipment until relat ively 
recent times. 

Early TV 
Numerous articles on 

television appeared in early 
radio magazines. Radio News, 
in May, 1931, pub lished a list of 
ten active TV stations along 
with the number of holes, 
revolu t ions of the ir disks, and 
their frequencies which were 
around the present 160 meter 
band. That's right: mechanical 
scanning. One of the stations 
ran 5 kW; a minor headline 
under the list was: "Te levision 
Programs Improv ing." That was 
35 years ago, but you wou ld 
never know it today ! 

All -elect ronic TV systems 
were also in evidence. One of 
QSI's most popular technical 
editors, Ross Hull , was 
accidentally electrocu ted wh i le 
experiment ing w ith amateur TV 
in the middle 1930s. In 1940 
QST published a three-arti cle 
series describing a camera 
chain, TV transmitter and a 
rece iver for the 2V2-meter band. 
Amateur TV is just now 
catch ing on. Today we have 
s low-scan television in the hf 
ham bands. A fast-scan TV 



repeater is operating in the 
Washington, O.C. area on the 
450-MHz band. 

People 

It is interesting, too, to go 
back and read the early work of 
some of the people who have 
become common names in the 
ham magazines. One always 
associates longtime QST 
assistant technical editor, 
Byron Goodman, with ARAL. 
However, in the February, 1935, 
Radio he wrote the lead article 

recognizing them even if they 
hadn't been signed. 

I also suspect that Gil was 
the originator of the Hashafisti 
Scratchi cartoon caricature that 
still appears on and off in CQ 
magazine. Most old-timers 
remember Scratchi as that 
mischievous ham from 
Osockme, Japan. In the 1934 
Radio, the first drawing of 
Scratchi appears, which is the 
same as, but with much more 
detail than, the present CQ cut. 
(Or maybe CQ's cut is worn out 

O sockme. J apan . 
Seprernl'u 2.1. 1 9)~ . 

Hon. F riend Ediwr Pf 
RADlO . dear pa l EJ.:-

Scra.tchi sir down for square meal at round table 
and make qu<:stions wirh self and answers for such 
tha r ir seem appropop ro open rctalc radio parts store 
here in Japan for purpose of mak ing quick fortune 
from radio amate ur trade . 

All other radio dea ler fr irnds seem to ride in al
leged automobiles, whereas Scratchi stil l find himself 
on foot travel basis. Prosperity arc a state of the 
mind and inco such I herewith make forma l encry. 

on "The Noise-Free Autodyne." 
In Radio? How could you, 
Byron? 

Another person usually 
thought of as an ARAL stalwart 
is the late Phil Gildersleeve, 
whose cartoons were enjoyed 
by the amateur community for 
so many years. "Gil's" cartoons 
are always associated with 
QST, but the December, 1934, 
Radio has three "Gil" cartoons. 
Gil had not yet fully developed 
the quiet, subtle humor that 
made his "Jeeves" monthly 
cartoons and his annual 
Podunk Hollow ARC Field Day 
QST covers such classics, but 
the lines and style are 
definitely "Gilean"; you 
wouldn't have any trouble 

after all these years.) The early 
cut is signed with what appears 
to be Gil's "signature." The cut 
was obviously reduced from a 
much larger original , so I can't 
be sure and don't want to stick 
my neck out too far. 

However, as I mentioned 
before, Gil did draw for Radio 
at about that time, and even 
under a magnifying glass the 
signature appears to have the 
same form as Gil's. I don 't 
know when the cut was fi rst 
used as my collection of Radio 
is not very complete prior to 
1934 and I imagine the original 
drawing is long gone, too! It 
would be ironic if ARRL's most 
famous cartoonist originated 
the trademark for CQ's longest 

running newsletter. If true, it is 
certainly a tribute to Gil's 
ability to have a symbol still in 
use after 40 years. 

S~eaking of Scratchi, do 
you realize how far back this 
magazine feature goes? 
Scratchi has been published on 
and off in CQ since its 
inception in 1945, and prior to 
that in Radio. Actually Scratchi 
goes back to at least April , 
1922, when "Scratchi Starts 
Business Careering" by David 
P. Gibbons appeared in Radio. I 
don't know if even this was the 
first Scratchi or not, but it 's the 
earliest of which I have a 
record. 

The October, 1933, Radio has 
a letter from Osockme, Japan, 
after a 10-year absence, and 
promises a letter every month 
from then on, but gives no 
indication of the author. April , 
1934, Radio has a photograph 
of a person identified as the 
originator of Scratchi , but gives 
no name. A box of "assorted 
Japanese wavelengths" is 
offered to anyone who can 
identify him; it says that he 
started in radio 20 years ago 
(20 years before 1934, that is). 

At the 1975 ARAL 
Convention at Reston, Virginia, 
I asked CQ's editor, " Who is 
writing Scratchi these days?" 
He changed the subject, and in 
a way I'm glad he did. It's much 
more fun to imagine that on the 
first of each month a special 
messenger from the Japanese 
Embassy appears at CQ's 
editorial office with the latest 
missive which had just arrived 
in the diplomatic pouch from 
Osockme. 

I would like to know about 
Scratchi's early heritage, 
though, say, prior to World War 
II. It would also be interesting 
to learn what happened to 
David Gibbons, who, I assume, 
created Scratchi, to the best of 
my knowledge, the oldest 
feature in any amateur 
magazine. 

Receivers 
The multitude and variety of 

equipment that was advertised 
in those old mags was equally 
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Rare Hallicrafters Skyrider Diversity receiver, which was marketed in the middle of the depression with a price tag of $425 - about 
six months pay for those who were employed. Only about a dozen of these sets were made. The receiver is about 3 feet (1 meter) 
long. In spite of its impressive size two add itional chassis were used which were installed on either side of the receiver (photo 
by K4KJ). 

absorbing - receivers, trans· 
mitters, antennas, accessories. 
At the top of the list were the 
dream receivers, the 
Hammarlund Super-Pro and the 
National HRO, probably the two 
most wanted receivers of the 
day. Incidentally, "HQ" stands 
for "Hi Q, " an early trade name 
used by Hammarlund. 

In the affordable price range, 
the receiver that caught my 
fancy was the RM E 69 or 70. 
For some reason RME did not 
put labels on the knobs, so you 
just had to know what knob did 
what. As a young teenager, I 
was very impressed watching a 
skill ed, experienced operator 
handle a 69 or 70. He would 
tune in a signal , then tweak a 
knob here and twiddle another 
there to make a cluttered signal 
R-9 just by knowing how, while 
I couldn't even turn on the ac 
power without assistance. 

In addition to the 69/70, RME 
made a preselector, the DB-20, 
available as a separate item. 
They also made a combined 
preselector/receiver combina· 
tion available as a single item. 
This model, I think, impressed 
me as a teenager the most. It 
had more dials and knobs than 
any other amateur model . I 
have had my eye open for one 
since boyhood, but have never 
seen one. I'm beginning to 
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wonder if they existed only in 
the ads. 

Of all the receivers, 
commercial or homemade, 
past, present, and probably 
future, the most impressive one 
of all must be the Hallicrafters 
Skyrider Diversity (Model DD-1). 
It looked like a real piece of 
equipment, for sheer size if 
nothing else. If you could tune 
in a signal with one, any 
layman could not help but be 
impressed by your skill as a 
radio operator. 

I'll never forget when that 
receiver hit the street either. 
Hal I icrafters took a two-page 
spread in QST; and it took two 
pages, too, in order to do 
justice to the thing. They sure 
don 't build them like that any 
more, and it's probably just as 
well: the way they build houses 
today, the average ham 
wouldn't have room to keep 
one. On the other hand, an 
advantage of today's society is 
that there are usually one or 
two pick-up trucks in every 
neighborhood, so you wouldn 't 
have too much trouble moving 
one - if you ever had to. This 
is another item I wonder if they 
really made, for I have never 
actually seen one, nor have I 
ever talked to anyone who has 
ever seen one. 

By way of transmitters, 

National sold a rack and panel 
job; 600 watts, a-m or CW, in an 
open rack at that. There was no 
TVI to worry about. The model 
owned by a local amateur used 
Taylor TW-150's in the final. 
Remember those bottles? TW 
stood for "thin wall." 
Hallicrafters made the HT-4 for 
ham use. This equipment did 
yeoman duty in World War II as 
the BC-610. Either of those two 
transmitters was acceptable in 
my boyhood dreams: I wasn't 
prejudiced in my youth and 
would have been happy to have 
one of each! 

For antennas you could have 
a Mims Signal Squirter on ten 
or twenty, or both, which was 
the first commercially available 
Yagi beam. It featured inductive 
coupling between feed line and 
antenna, for continuous 
rotation in either direction 
without slip rings, which you 
don't see any more. I believe 
the Mims name, trade mark and 
patents were bought out by 
Amphenol, but I have never 
seen them push the product. I 
don't know what happened, but 
they certainly had the jump on 
Telrex. 

For the lower frequency 
bands, you could use E0-1 
cable. This was a rubber
insulated 72-ohm impedance 
balanced line for direct 
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connection to the antenna. It 
worked fine in dry weather, but 
was a dead short after a rain 
storm. I still have a length of it 
around someplace for old 
times' sake. If you wanted all· 
weather operation, there were 
Johnson Q-bars to match a 72-
ohm antenna to 600-ohm open 
wire line. Or, why bother to 
match anyway? Coaxial line 
was only used by the higher 
class stations on 5 or 21/2 
meters, and was always 
homemade. It was made from 
copper water pipe; plastic 
beads, made by Amphenol, 
separated the inner conductor 
from the pipe. Since the line 
was mostly air-insulated, the 
losses were lower than the 
commercial flexible cable 
available today. 

October, 1939, Radio has an 
article by F. R. Gonsett entitled 
"Ten-Meter Auto-Radio 
Converter." Except for the tube 
type, this converter appears 
almost identical to the famous 
Gonsett Converters of the late 
1940s that helped establish 
mo bi le operation as a viable 
means of hamming. An earlier 
article by Gonsett in October, 
1938, Radio discusses mobile 
radio equipment in the 30-41 
MHz band. These articles may 
have laid the ground work for 
the contribution Gonsett made 
to mobile communication 
following World War II. 

For operating accessories, 
my dream station included an 
Edwin Guthman direct reading 
frequency meter, a Triplett 

model 1639 modulator monitor 
and a National 1- or 3-inch 
cathode-ray modulation 
monitor. After about 1932, you 
were expected to know what 
frequency you were on, and 
after about 1936, your 
modulation percentage, too. 

Here's the answer to my final 
question: A heterodyne receiver 
has a separate local oscillator 
and mixer, as does a super 
heterodyne, but the output 
frequency of the mixer is in the 
audio range for the heterodyne 
receiver. In a super heterodyne 
receiver the output frequency 
of the mixer is at a supersonic 
frequency, usually called "the 
intermediate frequency." 

An interesting series of three 
articles began in the January, 
1935, Radio on "How Tele
graphers are Made" by Ted Mc
Elroy, who at the time was the 
"world's fastest telegrapher." 
McElroy gives tips on sending 
and receiving and on how to 
run a code speed contest, well 
worth reading today. His com
ments on operating conditions 
at the time would be of interest 
to the history buffs and maybe 
to Playboy as well. The articles 
are very interestingly written, 
for his sense of humor is as 
good as his ear drums and fist. 

While on the subject of code, 
Walter H. Candler has an article 
on "Code Technique" in the 
March, 1934, R/9 and another in 
September, 1934. As I recall, 
the Candler System was still 
advertising in QST up until 
recently, so he must have had 

The Radio Manufacturing Engineers' RME·69 was a favorite with many amateurs in the 
late 1930s. Notice that there are no labels on any of the controls - the operator just 
had to know which ones were which. Accessories which were available for the RME·69 
included a high-frequency preselector and a tunable vhf converter. Amateurs with that 
lineup on their table had a very impressive looking station (photo by K4KJ). 

Nat ional 1-inch oscilloscope from the 
late 1930s. After about 1936 all amateurs 
were expected t o know their modu lation 
percentage. The National CRO used a 
913 cathode-ray t ube; a t rapezo idal 
pattern was normally used because no 
l inear sweep was provi ded (pho to 
by K4KJ). 

some good advice. Good CW 
men (and women) seem to be 
becoming a thing of the past, 
so that I thin k his article would 
be useful reading today. 

In the midst of my reverie , 
the XY L walked in and looked. 
She didn't say anything, she 
j ust looked . Sitting in the easy 
cha ir w ith magazines scattered 
all around me, while the paint 
brush had hardened and the 
pain t can had been pushed 
back in the corner, I had been 
all too quiet. 

From the dreams of my 
boyhood, a jolt to the realities 
of the present. Our youngest 
offspring is bringing her fiance 
home from college next 
weekend, so it's back to the 
woodwork. 

The Lamb single-signal 
supers, the Jones 5-meter 
transmitters, the Nationals, the 
Hall icrafters and RMEs, all fade 
away into the background like 
DX stations on 20 meters. 
Never to be built, many of 
them, but never to be forgotten 
either. The schematics, the 
tube lineups, the panel layouts, 
even the parts lists are as 
indelib ly impressed in my 
memory as they are on the 
pages of ... those old radio · 
mags... HRH 
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-''TAB'' 

BY BILL ORR, W6SAI 

To thousands of equipment-starved amateurs the warehouses 
full of surplus equipment was a blessing, and the BC-348 
series of receivers, left center, and the command sets, upper 
right , were rulers of the ham shack. To manufacturers of new 

equipment, such as the futuristic console , left, and the advanced receiver, above, the horn-of
plenty surplus was a curse that marked the end of the road for many of them. Profits were made, 
amateurs stayed on the air, but what happened to progress? 



Two weeks after the end of 
World War II , one of the largest 
assembly buildings on earth 
hummed with purposeful 
activity. As far as I could see 
down its half-mile length, the 
building was filled with just
completed, four engine, heavy 
bombers. The aircraft, gleaming 
with Air Force insignia, were 
surrounded by mechanics and 
technicians. 

One-by-one, the planes were 
rolled out the door of the 
building where a tank truck 
gave each one a few gallons of 
high-octane fuel. With a cough, 
then a roar, and belching blue 
exhaust flames, the engines 
were started. After a few 
minutes, the engines were 
turned off, the remaining 
gasoline was siphoned from 
the tanks, and the bomber was 
officially turned over to the 
government. 

After a pause, a tractor was 
hooked to the nosewheel of 
each aircraft and it was towed 
slowly to the end of an ever
growing line of similar planes. 
At the front of the line, another 
tractor pulled a bomber into 
position under a crane which 
supported a two-ton lead ball , 
swinging at the end of a cable. 
After a second flurry of paper 
work, the technicians and 
mechanics moved away from 
the doomed aircraft. 

The lead ball was hoisted 
high into the air and let fall 
with a thunderous crash 
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amidships of the bomber. Its 
spine was broken, the wings 
collapsed, and the landing gear 
was crushed. Again and again 
the lead ball was dropped until 
the new bomber was a mass of 
wreckage. A puffing bulldozer 
then swept the corpse into a 
huge pile of rubble and the 
next plane was brought into 
position under the crane." 

The foreman in charge of 
demolition, wearing a yellow 
hard hat, approached me. "You 
a radio ham?" he yelled above 
the din. Before I could answer, 
he said, "Why don't you go 
down the line and take some of 
the radio equipment out of the 
planes? Anything you can 
remove without a screwdriver is 
yours. A pity to waste all this 
surplus radio gear. There's tons 

*Similar scrapping of aircraft and radio 
equipment was reported in the 
newspapers for Guam, Japan, and 
England. 

of it in the warehouse, too, and 
the taxpayers will never see it; 
that's for sure!" 

The foreman was wrong 
At the end of World War II, 

amateurs were allowed back on 
the air, but , for most of them, it 
was a slow start back to 
normality. Many hams were still 
overseas in the armed forces, 
and those at home had little 
equipment. In many cases their 
receivers had been sold to the 
Government during the war, 
and several war-production 
drives for panel meters had 
stripped the erstwhile 
hamshacks of indicating 
devices. Although new 
receivers were becoming 
available, they were selling for 
about twice the price of 
comparable pre-war receivers . 
Yes, amateur radio seemed to 
be getting off to a s low start, 
indeed. 

Unknown to most radio 
amateurs, a vast fortune in 
communications equipment 
belonging to the War Assets 
Administration and the Defense 
Supply Corporation, agencies 
of the United States 
Government, was stored in 
bulging supply depots 
scattered across the United 
States and abroad. This is the 
story of some of that 
equipment, and the impact it 
had on amateur radio. 

It all began quietly enough. 
In mid-August, 1945, the 
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ESSE WILL BUY 

ANYTHING ELECTRONIC 
Attention Factories, Hams, Dealers, Individuals 

WE NEED AT ONCE! 
We are Especially Interested in Large Quantities 

RC-348 Receivers, AC or DC models 
BC-312 Receivers 
BC-221 Frequency Meters 
SCR-522 Transmillers & Receivers 
Hallicrafters BC-610 Transmillers 
Any factory huih transmitters and 

re<>eive rs such as Hallicrafters, 
National, Temco, Collins, RCA, 
RME, Hammerlund, M i I I en , 
Meck, Harvey-Wells, Meissner, 
Sonar, MeMurdo-Silver, Gonset , 
Stancor, Bud, etc. 

Amate ur or commercial sets 
Large stocks of tubes 
Large stocks of transformers 

wartime system of priority 
allocations was scrapped, 
permitting sale of 
communications equipment to 
the general public without a 
"show of necessity." 

In the November, 1945, issue 
of QST, the Hallicrafters 
Company announced that it 
was offering "government radio 
and electronic supplies" for 
general distribution, under 
contract SIA-3-24 with the 
Reconstruction Finance 
Corporation. A coupon was 
included with the full-page 
advertisement, soliciting 
inquiries about bidding for the 
various items. 

But, the red tape prevailed. 

AMATEURS! HAMS! 
E X P E R I M E N T E R S ·1 
* NOW- TRANSMITIING TUBES * 
* AT SENSATIONALLY LOW PRICES! * 
* ~~~.~~-~~~~~.~'~ ~'::!,~ ~·'. "~ .' "11•h ti .. 1 1 1-··11 - 19C •a· * 
* 1'25 Tr:111~11 1 i11 i 11i.: h1•a111 P'"""r , :111q oldi1•r * 
* ~~!: ui::::~.o·;· ~··~'~"l>I . ~:!~• : ' '" _11 '.il:111 wr1t 11w1l1 11 rn 14C •c· * 
* ODJ,~Rl.50 \ 'ul 1:1i.:1· lt •·i.tn b r11,. T nl1,• 49C eo. * 
* ~~~~ H~~~g~ ~~;ij11j~\:1 ~;;;, ! ~ 1 ~~1 • • • ~/~'.'/1l '.~ 1 t ;;:·• '.~ 99c ea * 
~mps , 

* ~~t.~~.~~. PULL 'I\ , iri 11,.a111 l '11\ \ "1 ·r .\ 1u- s1 .49.o. * 
* * 
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Lar;::e stot·ks o f l'Ondcnscrs 
Large sloc·ks of rc~is lors 

J,arge s tocks of spcakt•rs 
BC.22-1- Receivers 
BC-342 Receivers 
Polic·f' type VHF transmillcrs and 

rc•ccivcrs for mohilc application 
Collins ART-13 Tramnnillcrs 
APS-13's 
SCR-269F or G Fairc·hilcl or Bendix 

ADF'11 
Hcmlphoncs in 11uantity lots 
J\lirrophoncs in 'tnautity lots 
t•ic ltl telephone~ 
Somul·powcrcd 1cl1•phoncs 

Although large businesses 
seemed able to buy some 
choice items, little material 
appeared in the ham market
place.• Then, in early 1946, a 
trickle of war surplus 
equipment began to show up at 
the larger radio distributors, 
such as Harrison Radio in New 
York. By midsummer, the 
trickle had become a stream as 
more and more radio 

·1n 1946, a letter to the Sales Agency 
of the Reconstruction Finance 
Corporation brought a reply to contact 
the manufacturer o f the equipment. A 
follow-up letter to selected 
manufacturers brought an answer that 
told me to contact the RFC Sales 
Agency ! War veterans could apply 
through the Smaller War Plant 
Corporation office for a certif icate to 
buy surplus rad io equipment directly 
from the RFC, provided that the 
applicant was in the radio repair, test, 
sales, manufac turing, o r simi lar 
electronics business. The certificate 
could not be issued to amateurs, or to 
the public at large. By late 1946, the 
RFC had been severely cut back, the 
Smaller War Plant Corporation was 
defunct, and the military began direct, 
sealed-bid sales to the public. The 
system had collapsed of its own red 
tape! 

distributors obtained 
government surplus radio 
equipment. 

The coming of " Surplus Sam" 
I don't think anyone, 

including the government, was 
really aware of the great 
quantity of communications 
equipment that had been built 
during the waning years of 
the war. 

By mid-1946, the 
Reconstruction Finance 
Corporation had gone out of 
the surplus business, and the 
military, frantic to unload their 
stocks of equipment, began to 
sell it at closed bid - by the 
pound - to any and all 
bidders. Most radio 
distributors, unwi lling to get 
into the j unk business, stood 
aside while a new breed of 
entrepreneurs stepped into the 
picture: The surplus dealers 
who handled nothing but 
government surplus equipment. 

With in just a few months the 
price of surplus equipment 
dropped sharply, and the flood 
reached full tide. For only 
pennies on the dollar, a radio 
amateur could outfit himself 
with a station that looked like a 
military communications post ! 
Overnight, unknown surplus 
dealers sprang up, and the 
heretofore obscure Esse Radio 
Company of Indianapolis, 
Indiana, ran four-page 
advertisements in CQ 
magazine, showing their 
surplus stocks and a 
photograph of thei r three-story 
warehouse ! In the same issues 
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of CQ, R & M RADIO ran two
page advertisements featuring 
more war surplus goodies. By 
February, 1948, as more and 
more equipment reached the 
market, some of the ham 
magazines resembled war 
surplus catalogs! 

The manufacturers 
Needless to say, the flood of 

surplus radio equipment 
knocked the new-equipment 
market into a cocked hat! Who 

tended to make obsolete the 
flood of old-style, war-surplus 
triodes. 

Meanwhile, the character of 
war surplus equipment slowly 
began to change in a subtle 
way. Some pieces of 
equipment, not necessarily the 
best, had d isappeared from the 
market. The cumbersome and 
unstable BC-375 ai rcraft 
transmitter, bought by hams 
mostly for parts, became 
u navai I able; and the BC-654A 

BC-348 RECEIVER 

SCOOP: Tia· farnou~ B- IH: :\lark I ( ; ·10 & 80 meter xmtr-rcvr 
wit h t uhC's; d y11a111otu r powrr ~11 pp l y, in.~lrurt ion m anual. 
I 2 ft . an t <·nna & ha~1" \ ' . H . I' . un trnun. and basc·. 1lumniy 
autcuna. r11ot1J1l :i, I lw:1<ll'l1•t, 111ic· rophone. k<'.r. jun("t io11 
ho x<•:o: a nd int("rf•onnt·rl i r1.1; ral>lr~. X- 1 . . . . ... . .... 529.95 

B-19 Mark II t '(1111pl rtt· ta11k in~la ll :.ition w it h a ll 
:;parPs. P ac·kc<l fo r e xpo rt. J ll:itnu-t ion manual , Nr. 
:O-l -1 ..... . . . .. . . - . . . ... . - . ........ 4'.95 

coded radio messages over 
point-to-point communications 
networks on the mainland of 
China. 

The BC-654A transmitter
receiver, and other good items 
of communications equipment, 
had been purchased by Israel 
in the early years of that 
country. In addition, during the 
Korean War, the United States 
Government bought back 
certain choice items of 
equipment that it needed, but 

would buy a $275 receiver when--------------- were in short supply. 
it was possible to buy an In 1950, a prominent war-
acceptable war-surplus receiver transmitter-receiver combina- surplus junkie confided t o me 
for only $49? Why buy a $45 ti on that covered the frequency that he had made a quick 
transmitting tube when you range between 3.7 and 5.8 MHz $60,000 in two days by buying 
could get the same tube - had disappeared. Where d id war-surplus t ransmitt ing tubes 
surplus - for only 49 cents ! they go, who bought them, from the Uni ted States Army at 

Of course, under these and why? fourteen cents a pound, and 
circumstances, many Looking back on those days, selling them to the United 
manufacturers went out of it appears that Nationalist States Navy at $35 apiece ! 
business. Some of them China had bought enormous 
int roduced new products, many stocks of surplus rad io The deadline 
of whic h didn 't even get off the equipment which eventually fell By 1951 , the huge stocks of 
ground. TAYLOR TUBE into the hands of the Chinese good war-surplus material had 
COMPANY closed its doors and Communists. By the mid-1950s, been virtually depleted and the 
EIMAC, one of the largest West Coast Amateurs were equipment left for sale, such as 
independent tube cursing those old BC-375 oxygen bott les, tuning boxes, 
manufacturers, survived only transmitters which had showed dynamotors, and out-of-band 
because it brought out a new up on the 80-meter band , crystals, was mostly junk. The 
line of high-gain tetrodes that chirping and blurping their party was over, and on the 
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VLF CONVERTER 

• New device opens up the world of Very Low Frequency radio. 

• Gives reception of the 1750 meter band at 160-190 KHz 
where transmitters of one watt power can be operated 
without FCC license. 

• Also covers the navigation radiobeacon band , standard 
frequency broadcasts, ship-to-shore communications , and 
the European low frequency broadcast band . 

The converter moves all these signals to the 80 meter amateur 
band where they can be tuned in on an ordinary shortwave 
receiver. 

The converter is simple to use and has no tuning adjustments. 
Tuning of VLF signals is done entirely by the receiver which 
picks up 10 KHz signals at 3510 KHz, 100 KHZ signals at 3600 
KHz, 500 KHz signa ls at 4000 KHz. 

The VLF converter has crystal control for accurate frequ ency 
conversion , a low noise rt amplif ier for high sensitivi t y, and a 
multi pole filter to cut broadcast and 80 meter interference. 

A ll this performance is packed into a small 3" x 1 V2" x 6" die 
cast aluminum case with UHF (S0-239) connectors . 

The unique Palomar Engineers circuit el iminates the complex 
bandswitching and tuning adjustments usually found in VLF 
converters. Free descriptive brochure sent on request . 

Order direct. VLF Converter $55.00 postpaid in U.S. and 
Canada. Cali fornia residents add sales tax. 

Explore the interesting world of VLF. Order your converter 
today! Send check or money order to: 

PALOMAR ENGINEERS 
P.O. Box 455, ESCONDIDO, CA. 92025 - Phone [714] 747-3343 
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horizon appeared a small cloud 
- no bigger than a man's 
hand: television interfer-
ence, TVI. 

Since 1948 the number of 
television sets had increased 
sharply and , by 1950, many 
amateurs were in serious 
trouble with television 
interference. The surplus 
equipment, designed over a 
decade before and hastily 
pressed into operation by eager 
amateurs after the war, was 
simply not clean enough to 
meet modern operating 
standards. 

To top it all off, ESSE RADIO 
COMPANY and other surplus 
stores were running magazine 
advertisements offering to buy 
back the surplus equipment 
sold to hams on ly a short time 
before! Overseas buyers were 
looking for good war-surpl us 
radi o gear, and many amateurs 
were at last willing to unload 
ali of the military equipment in 
favor of communications 
equipment that better fitted 
their needs and the chang ing 
state of the art. 

The popularity of sing le 
sideband finally s ignalled the 
doom of the surp lus market. 
True, even today, bits and 
pieces of World War II radio 
gear are for sale: It looks as if 
the popular Command receivers 
will go on forever. But, the days 
when an up-to-date Amateur 
station boasted a BC-348 
communications receiver, a 
500-watt BC-610 transmitter, a 
BC-221 frequency meter, and a 
modified SCR-522 for two-meter 
work are probably gone forever. 

The grand old radio 
equipment of World War II , 
rendered obsolete at last by the 
combinati on of age, TVI, ssb, 
and solid-state devices, is now 
only a collector's item, bringing 
back memories to old-time 
hams who served their country 
well in the greatest of all wars. 

HRH 

The photographs of equipment and the 
advertisements used as illustrations are 
from CO and OST magazines of the 
war-surplus era, and are reproduced 
here with their permission. 



cetallthis 
transceiver 

Bottom-Mounted Built-In Speaker 

Broadbanded Power Amplifier ./ Built-In CW Monitor 

Extra Large Power 
Amplifier Heatsink 

• . / 6-Pole Crystal Filter with 
'.i/t_ ( ----------- 2.5 kHz Bandwith at - 6dB 

.k· i- -

Transmitter Module 
Hinges Down for 
Accessibility 

/ High Stability VFO 

Modular Plug-In 
Circuit Board 

--=....,,,,-- Assembly 

Rear Panel 
Connectors-

• DC Power 
Input• RF 

Output/ Antenna 
•External .. 

Speaker Jack --
• CW Key Jack ' 

•Accessory 
Socket 

Semi Break-In CW 

Automatic Internal __ _ 
Antenna Switching 

All-Aluminum Chassis 

.; 

Dual Speed VFO 
Dial Vernier 

.-f'"'~ Separate Front_ Panel J ___ __> RIT On/ Off Switch and 
Tuning Control 

for under ssoo. 
Available Options Include 100 kHz/ 10 kHz Dual Crystal Calibrator, Noise Blanker 

and Portable or Heavy Duty Power Supply 

Microphone and 
mobile mount included. 

ALDA 103 is completely 
manufactured in the U.S.A 

alda 103 
totally solid state SSB Transceiver • 80 through 20 meters • 250 watts 

ALDA Communications Inc., 214 Via El Centro, Oceanside, CA 92054 • (714) 433-6123 
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1 OUR NEW METHOD SUCCESSFULLY USED BY PEOPLE 
• FROMIOTHRU65 YEARS OLD.PLENTY OF PRACTI C E 

MATERIAL, OUR 6 8 7 CASSETTE METHODS SUCCEE 
• WHERE I 8 2 FAIL . 
• INCLUDES £XCLUSI VE NOVICE TRAINING SCHEDULE • 
• ALL REFERENCE MATERIALS,CHEC><JNG SHEETS TO 1 
• VERIF Y ACCURA CY, INFO ON OTHER HAM LICENS E • 
I REQUIRE MEN TS. 
I STA"DARD 2 TRACK NO"AURAL CASSETTES PROVIDE 60 MINUTES EACH OF 1 
1 SCIE"TIFICALLY PR EPARED CODE PRACTICE lLETTERS, MUN BERS, PU HC· • 
I TUAT IOM,CODE ' ROUPS, I OROSlC ASSETIES ARE OE5"HEO TO MINl" IZE • 

LE ARNIM' PLATEAU S, EMPHA SI ZE MEI MATERIAL. 
: SET I 0 - 6 • Plf ( Hov1ce L1 cente l 6 CASSETTES $ 15j5 
• SET 2 0 - 8 wPM (Nov1te Licen se l 1 CASSETTES 17.95 

SET 3 7- 14 wPN !Gen.Cl l.J cenu l 3 CASSETTES 89 5 
• Firs t clcnt potlog1 and handling r1quir1d pe r CASSETTE 0.40 • 

SPECIALISTS-- (}IJ~ Ofltrl'fOOllCTS ANE TAPE COllNSES 

THE HERRMAN CO . 
DEPT J , BO X I I OI, LARGO , FL A . 33540 

CLU BS - GROUPS AN Y 10 OR MORE SETS 
10°1., O FF + 2 5 ¢ PER CASSET TE 1•1 Cl.POST811NOL G. 

...... -... --- .-. --- .--./ 
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bind 'em 
AND 

find 'em! 

Keep those valuable issues of 
Ham Radio HORIZONS like newi 
Prevent smears . tears and dog 
ears - bind 'em in the hand
some. 2-color buckram binders 
now available from Ham Radio's 
Communications Bookstore. 
Each binder comes complete with gold-stamped date 
labels and is fully washable. 
In the future, you'll be happy you did it now! 
Ham Radio HORIZON Binders $6.95 

3 for $17.95 Order HR-HBD L 

ham radio's 
communications 

bookstore 
Greenville, N.H. 03048 

D Here 's my payment for the HORIZON binders. 

D $6.95 LJ $17.95 

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

City ----- - - - ------ - -

State ------- Zip ----- --

More detai ls? Ad Check page 88. 



$29.95 each 
Wired and tested, complete with 
K-1 element · · 

More details? Ad Check page 88. 

'K-1 FIELD REPLACEABLE, 
PLUG-IN, FREQUENCY 
[)§l;ERMINING ·ELEMENTS 

· $3.00· each 
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SANTA'S ORDERS-

KENWOOD TR-7400A 2M/ FM 
Synthesized Xcvr $399.00 

KENWOOD TS-700S 2-Meter 
All-Mode Digital Xcvr $679.00 

KENWOOD TS-520S 160-lOM 
Transceiver $6'9.00 

DRAKETR·•CW 
Transceiver $699.00 

"GOOD CLEAN" TRADE 
INS WELCOMED Write 
TDDAY for Ouotot1on' 

W'" 
DEAR OM: Just in the "NICK" of time!! All your favorite "GIFT IDEAS" from Atlas, CIR, Den Tron, Drake, 
lcom, KLM, Kenwood, Swan, Tempo, Ten-Tee, Wilson, Yaesu and MORE ... PLUS a COMPLETE LINE of 
operating aids & accessories NOW IN STOCK for IMMEDIATE DELIVERY throughout the coming holiday season. 
And, remember, at BURGHARDT AMATEUR CENTER, "S-E-R-V-1-C-E" is our MOST IMPORTANT PRODUCT, so 
that when it comes to FAST DELIVERY, HONEST DEALING and PROMPT / DEPENDABLE SERVICE - we don't just 
advertise it - WE GIVE IT!! You can "RELY ON US" to give YOU o "GOOD DEAL" plus COMPLETE SATISFACTION 
and FULL S-E-R-V-1-C-E backup today, tomorrow AND " NEXT YEAR!" 

Season s Greetings WE'RE FOR REAL ••• There's no doubt about it! 

73's STAN BURGHARDT WltlT BILL BURGHARDT WB.NBO JIM SMITH W~MJY ERV HEIMBUCK K'°TZ 

STORE HOURS: 
TUESDAY thru SATURDAY 

9:00 A.M. to 5:00 P .M. 
Closed Sunday & Monday 

124 First Avenue Northwest 
P.O. Box 73 

Watertown, South Dakota 57201 
Phone 605-886-7314 

Write today for our latest Bulletin/Used Equipment list. "America's Most Reliable Amateur Radio Dealer" 

Your Full-line Ham Dealer Where S-E-R-V-1-C-E is our most important product. 

.« 
~;-
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BEADQOARTEIS 
NEW YAESU FT-3010 "GOLD LINE" 

" . FP-3010 Deluxe 
AC Supply $209.00 

PHONE or WRITE TODAY 
for COPY of our FULL-LINE 
AMATEUR ONLY Cora lag• 

• • 
FT-3010 DIGITAL 
Transceiver $935.00 

• 
FV-301 Remote Y0-301 Monitor 
VFO $109.00 Scope $219.00 

L -====== DENTRON MT ·3000A 
Monitor Tuner $3'9.50 

ATLAS 350·XL Digital ATLAS 210/ 215-X 
Transceiver $995.00 Mobile Xcvr $679.00 

TEN·TEC TRITON IV CENTURY 21 CW 
Digital Xcvr $869.00 Transceiver $289.00 



BY ALFRED WILSON, W8NIF tenna 
The popular /nverted·V dipole can be Improved to provide some directivity 

by adding a little more wire and a couple of home-made phasing stubs 

The inverted V, or sloping 
dipole antenna, which was 
described in Jim Fisk's article, 
"Antennas for the High
Frequency Amateur Bands" in 
the June, 1977 issue of Ham 
Radio Horizons, is one of the 
simplest arrangements you can 
use for working DX stat ions. 
Only a single support (tree or 
mast) is needed to hold the 
antenna above ground. The 
inverted V is really a dipole 
antenna with sloping elements, 
or legs. The angle between the 
legs isn' t too critical; however, 
it should be somewhere 
between 90 and 120 degrees. If 
the angle is much less than 90 
degrees, you can expect feed 
problems and high standing
wave ratio. 

The inverted V has charac
teristics of both horizontal and 
vertically polarized antennas. 
The inverted V doesn't perform 
as a true vertical antenna; 
nevertheless it seems to have a 
low radiation angle in the 
vertical plane. Furthermore, an 
elaborate ground radial system, 
which is characteristic of 
vertical radiators, isn't 
necessary. 

Energy radiated from a half
wave (dipole) antenna oriented 
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horizontally looks like the 
pattern of Fig. 1A. The radio
frequency energy leaves the 
antenna in two broad lobes in 
opposite directions, A and B. If 
two dipoles arranged in a 
straight line are connected so 
that they operate in the same 
phase , the currents in each 
element will appear as shown 
in Fig. 18. Such an 

A 

8 

• 

A , B : D I RECTION OF 
ENERGY PROPAGATION 

0 

CURRENTS IN PHASE 

t 
~14 

STUB 

Fig. 1. Radiation pattern for a simple 
horizontal dipole antenna, A, and current 
distribution of two dipoles driven in 
phase, B . 

arrangement is known as a 
driven array. 

The radiation pattern of the 
antenna of Fig. 1 B wi II be 
similar to that of Fig. 1A. 
However, because two half
wave elements are used, which 
are fed in phase, the rad iation 
pattern will be intensif ied and 
will look somewhat like that 
shown in Fig. 2A. This radiation 
pattern is sharper and more 
directive, which is the same as 
saying that the antenna 
producing such a pattern has 
gain along the line of maximum 
energy propagation. Also, the 
antenna beamwidth is reduced. 
This is the same feature 
provided by expensive Yagi 
beams, which use aluminum 
tubing for elements and must 
be mounted on a tower or other 
high support for maximum 
effectiveness. 

If all the elements in a driven 
array are in a straight line, the 
arrangement is called a 
collinear array. The current in 
each element must always be 
in the same phase. This phase 
relationship is maintained by 
connecting each element with 
sections of transmission line, 
called " stubs," of the correct 
length and impedance. 



When two collinear half-wave 
antenna elements are 
connected directly, the effect 
is that of a full-wave antenna, 
Fig. 28. The current in the first 
half-wavelength element is 
exactly 180 degrees out of 
phase with that in the second 
half-wave length element. 

When the elements are 
connected by a quarter
wavelength stub, as in Fig. 1 B, 
the current travels down one 
side of the stub and up the 
other. The current travels a 
distance of one-half wavelength 
in the stub; thus the current 
travels through one-half cycle 
of change. When the current 
reaches the next element, it's 
in the desired phase. Since the 
current in one side of the stub 
is equal and opposite to the 
current on the other side, the 
fields produced by the stub 
cance l, and no radiation is 
produced from the stub. Thus, 
the two half-wave elements are 
said to be driven in phase. 

Let's build one 

Enough of the theoretical 
stuff. Here's how to put up an 

.. .L .. 

SIDE VtEW 

A 

A, 8 .: DIRECTION OF £NE RGY 
PROPAGATrON 

8 

.,,,.... FH:D POINT 

~CURRE"NTS 180" \ \ '"' ",. ... 

0 
Fig. 2. Radiat ion pattern of an antenna 
with two half-wave elements driven in 
phase, A. The pattern is sharper than 
that of an ordinary dipole and gives in
creased signal strength in the directions 
shown. Sketch B shows the current dis
tr ibution in two half-wavelength antenna 
elements connected directly together; 
that is, the system operates as a fu ll
wavelength antenna. 

inverted V with collinear 
elements for increased 
directivity. A sketch of the 

.,__ IHSUl..ATOR 

-- ~--- LENGTHS• 
A.NC MOR A,B >.14 

C,D )./2 

modified inverted V is shown in 
Fig. 3. Dimensions are in termf 
of wavelengths for the radiating 
elements and the phasing 
stubs. Also shown are 
suggested angles for 
separating the antenna legs 
(ang le a), the angle between 
the antenna legs and the 
phasing stubs (angle {3), and the 
angle between the mast and 
antenna legs when the antenna 
is looked at from the s ide 
(angle -y). The reason for 
showing ang le 'Y is that I've 
obtained better results with the 
inverted V when the plane of 
t he element legs is sloped out 
of the plane of the supporting 
structure. See Reference 1 for 
further details. 

Assuming you're now using 
the naked inverted V and want 
to add another half-wavelength 
section to each leg for 
improved performance, all you 
need is a litt le more w ire for 
the additional elements and a 
couple pieces of coax cable for 
the phasing stubs. I've shown 
type RG-8/U coaxial cable for 
the stubs and transmission line 
in Fig. 3; however, if you're 

D 

~ 
___ '::/.... __ 

AHC HOR 

FRONT VIE W 

Fig. 3. The modified inverted-V antenna. Two half-wavelength elements are added, which are driven in phase. The angles shown are 
nominal. The coax cable is shown as RG-8/U, but RG-58/U will work for low-power transmitters. Good solder connections are Impor
tant for trouble-free operation. 
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NEWI IC KEVER 
The World's Greatest 

Sending Device 

Adjustable to Any 
Desired Speed 

Now available from Palomar 
Engineers - the new Electronic 
IC KEVER . Highly prized by 
professional operators because it 
is EASIER, QUICKER , and 
MORE ACCURATE. 

It transmits with amazing ease 
CLEAR, CLEAN-CUT signals at 
any desired speed . Saves the 
arm. Prevents cramp, and 
enables anyone to send with the 
skill of an expert. 

SPECIAL 
RADIO MODEL 

Equipped with large specially 
constructed contact points. 
Keys any amateur transmitter 
with ease. Sends Manual, 
Semi - Automatic , Full 
Automatic, Dot Memory , 
Squeeze, and Iambic - MORE 
FEATURES than any other 
keyer. Has built-in sidetone, 
speaker, speed and volume 
controls, BATTERY 
OPERATED. heavy shielded 
die-cast meta l case. FULLY 
ADJUSTABLE contact spacing 
and paddle tension. The perfect 
paddle touch will AMAZE you. 

Every amateur and licensed 
operator should know how to 
send with the IC KEVER. 
EASY TO LEARN . Sent 
anywhere on receipt of price. 
Free brochure sent on request. 

Send check or money order. 
IC KEVER $97.50 postpaid in 
U.S. and Canada. IC KEVER 
LESS PADDLE and non-skid 
base $67.50. Add 6% sales tax 
in California. 

Ita ly write i2VTT, P .0 . Box 
37, 22063 Cantu. 

Fully guaranteed by the 
world's oldest manufacture r of 
electronic keys. ORDER 
YOURS NOW! 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747.3343 
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using low power (say, under 
200 watts input), then type 
RG-58/U cable will be okay. 
The main thing to remember is 
that the added elements must 
be connected in the proper 
phase; adding the stubs will 
maintain this relationship. 

Here's an example for a 
collinear inverted V antenna for 
15 meters. Dimensions A and B 
(Fig. 3) are one-quarter 
wavelength, which means each 
of these legs will be 11 feet 
(3.4m) long. The two phasing 
stubs, also one-quarter 
wavelength, will also be the 
same electrical length. The 
added elements, C and D, are 
one-half wavelength long, 
which is 22 feet (6.7m). (All 
these dimensions are nominal 
for the 15-meter band). 

So this means that each 
antenna leg will be of the order 
of 11 + 22 = 33 feet (10m) long. 
A 40-foot (12.2m) mast would 
be a good choice as a support. 
If the antenna apex angle is 90 
degrees (angle a in Fig. 3), the 
insulators at the end of each 
leg will be about 16 feet (Sm) 
above ground. 

When you make the phasing 
stubs, remember that the coax 
center conductor is connected 
to the antenna elements and 
the coax-cable shield braid is 
connected with a good solder 
joint as shown. The solder 
joints should be wrapped with 
PVC tape then coated with 
silicone compound to avoid 
long-term corrosion problems. 

The far end of the phasing 
stubs should be insulated from 
each other. A low-loss antenna 
insulator can be used here. The 
stubs should (ideally) drop at a 
90-degree angle from the 
antenna elements, (angle {3) 
although this doesn' t seem to 
affect antenna performance. 
Secure the phasing stubs to 
the mast or other support 
through insulators. If the coax 
shields of the stubs are 
correctly soldered and coated 
with some kind of protective 
material, you won't have any 
problems with corrosion for a 
long time. 

Ordinary "egg" insulators 

can -be used for the setup 
shown if low power is used, or 
you can use pieces of thick 
plastic salvaged from discarded 
containers from household 
detergents. The choice is 
yours: you can be elegant and 
use expensive materials for 
insulators or use materials that 
would otherwise end up in the 
trash can. Either way, the 
antenna won't know the 
difference. You can save 
money by using your ingenuity. 

Final remarks 

During the next few years 
propagation conditions on the 
high-frequency amateur bands 
are expected to improve. The 
antenna described here won't 
provide a quantum jump in 
signal strength over your 
horizontal dipole or vertical 
antenna. Also it won 't give 
results that a beam antenna 
will provide, but you' ll find that 
the improvement obtained in 
received and transmitted signal 
strength will be well worth the 
construction effort. 
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"Th is is K9ARF apologizing to 
the FCC and all other listeners 

for the comment made when my 
desk drawer fell on my foot." 

More details? Ad Check page 88. 



TEMPO 

VHF/ONE PLUS 

MORE POWER I 25 OR 5 WATTS OUTPUT SELECTABLE 

REMOTE TUNING / oN MICROPHONE 

NEW LOWER PRICE ;' NOW ONLY 5399.00 

SIDEBAND OPERATION WITH SSB/ONE ADAPTER I MARS 
OPERATION CAPABILITY/ 5 KHz NUMERICAL LED 

The Tempo VHF I One Plus is a VHF I FM transceiver for dependable communication on the 2 meter 
amateur band• Full 2 meter coverage, 144 to 148 MHz for both transmit and receive• Full phase lock 
synthesized (PLL) • Automatic repeater split-selectable up or down • Two built-in programmable 
channels• All solid state• 800 selectable receive frequencies with simplex and + 600 KHz transmit 
frequencies for each receive channel . 

6 channel capabil
ity • selectable 1 
or 2 - 1 or 5 Watts 
output• Solid-state 
• Battery level met
er • Earphone jack 
• Buil t-in charging 
terminals and sep
arate charging jack 
for Ni-cad batteries 
• Flex antenna • 
Carrying case stan
dard • Excel lent 
frequency stability 
allows use with 
booster amplifier 
for high power out
put over 100 Watts 
• 8 AA batteries or 
10 AA Ni-cads'.' 
• Not furnished. 
FCC Type accepted models 
available. 

More details? Ad Check page 88. 

TEMPO 
VHF & UHF AMPLIFIERS 

VHF !135 to 175 MHzt 

TEMPO 
POCKET 
RECEIVERS 

Drive Power Output M odel No. Price 
2W 130W 130A02 $199 

10W 130W 130A10 $179 
30W 130W 130 A 30 $1 B9 

2W BOW BOA02 $169 
l OW BOW 80A10 $149 
30W SOW 80A30 $159 

UHF (400 to 512 MHz) 
Dr ive Power Output Model No. Price 

2W 70W 70002 $270 
lOW 70W 700 10 $250 
30W 70W 70030 $210 

2W 40W 40002 $180 
l OW 40W 40010 $145 

2W 10W 10002 $125 
FCC Type accepted models available. 

MS-2, 4 channel scan
ning receiver for VHF 
high band, smallest unit 
on the market. M R-2 
same size as MS-2 but 
has manual selection of 
12 channels . VHF h igh 
band . MR-3, m iniature 
2-channel VHF high 
band monitor or paging 
receiver. MR-3U, single channel on 
the 400 to 512 UHF band. All are 
low priced and dependable. 

Sold at Tempo dealers throughout the U.S. and abroad . Please call o r write 
for further information. Prices subject to change w i thout notice 

11240 W. Olympic Bl vd ., Los Angeles, 
Calif. 90064 

931 N. Euclid. Anaheim, Calif. 92801 
Butler, M issou ri 64730 

213/ 477-6701 Mra~~'l&~i'D. 714/ 772-9200 
816/679-3127 
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An exciting new era in amateur radio 
is about to begin ... the era of AMSAT PHASE 
Ill OSCAR satellites. 

Many of you are familiar with the bene
fits of the AMSAT OSCAR satellites, notably 
OSCAR 6 and Z These satellites, with a com
bined total of over 8 years in orbit, have 
provided communications between amateurs 
throughout the world. They have also pro
vided a capability tor an educational program 
in space sciences and many interesting 
experiments. 

AMSAT, with members and contrib
uting groups worldwide, and headquarters in 
Washington, 0. C., has been responsible tor 
our current satellite program. Many people 
feel that perhaps the greatest value of the 
amateur satellite program is the dramatic 
demonstration of amateur resourcefulness 
and technical capability to radio spectrum 
policy makers around the world. 

The value of this aspect of amateur radio 
as we prepare tor the 1979 World Adminis
trative Radio Conference (WARCJ is enormous. 

The AMSAT PHASE Ill satellite pro
gram promises a continuing demonstration 
that amateur radio is at the forefront of 
modern technology. PHASE Ill satellites will 
routinely provide reliable communications 
over paths of up to 11,000 miles (17,600 km) 
for 17 hours each day. You can think of them 
as a resource equivalent to a new band. 

The cost of these PHASE Ill satellites 
is a projected $250,000. Commercial satel
lites of similar performance would cost nearly 
$10,000,000. 

Your help is needed to put these 
PHASE Ill OSCAR satellites in orbit. 

Your valued, tax-deductible contribu
tion can be as small as one of the 5000+ 
solar cells needed. A handsome certificate 
will acknowledge the numbered cells you 
sponsor tor $10 each. Larger components of 
the satellites may also be sponsored with con
tribution acknowledgements ranging to a 
plaque carrying your name aboard the satel
lites. Call or write us tor the opportunities 
available. 

Your membership in AM SAT is impor
tant to the satellite program, and will give 
AMSATa stronger voice in regulatory matters 
concerned with satellites. At $10 per year or 
$100 for life, you will be making a most signifi
cant contribution to the satellite program and 
the future of amateur radio. You will also 
receive the quarterly AM SAT newsletter. 

Clip the AMSAT PHASE Ill coupon 
below and send your support today, or call 
202-488-8649 and charge your contribution 
to your BankAmericard (VISA) or Master 
Charge card. 

YES, I want to support AMSAT PHASE Ill OSCAR 
satellites. Enclosed is: 
0 $ insponsorshipof_solarcells(@ $10eachJ 
0 S10 Annual membership 0 S100 Life membership 
0 Send information on sponsoring larger satellite com-

ponents. 

Name Call AMSAT Member? 

Street 

I City State Zip I 
The publisher has donated th is space to AMSAT in support of 

L A!:SA~nd~e PHA~ JJ'...!:'ogram._ _ _ _ _ _ _J 



RTTY Can Be Easy! 
Have You Wondered 

What Owning a RTTY Station Would be Like? 
Have You Thought .. . 

About Finding Out but Didn't Know Who to Ask? 

or(\._,,,,,__ 
w :.=: ~-- n. - • -.--:::..--.=.:::--- • =;= n. 

-~ .. """"' _ _ _ --
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ASK THE GUYS AT HAL! 
Our s,1 ies dnd service staff will be hc1ppy to cJssist you 
in your choice of RTTY equipment. answer questions 
<1bou t RTTY . • 111d provide <1ssistance if problems do 
arise. In ilddition. all HAL ama teur RTTY equipment 
m<1nu<ils Cdn be purchased for $ 10.00 each for an 
advance look (.1pplicdble to future purchase of that 
unit). 

Answers to common RTfY questions are featured 
in t hl" center- fold of our new amateur radio ca talog. 
Such questions as ''Whilt do I need?': "How do I hook 
it up')". and " What frequencies do I use?" are dis· 
cussed. Technical points concerning RTTY pulses. 
FSK and AFSK, and high-tones vs low-tones are 
covered. 

Wm (' 1nd,i~· fo r HAL'S 1ww ,·,11.,Jogancl RTTY guide a11cicl iscover hmvmuch fun RTTY can be. 

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

More detai ls? Ad Check page 88. 

For o ur European customers 
see HAL equipment at: 

lfo ht1·r & Co HM~r)over 

I E C !n1ert.'ku. Bi!>~One 

f1nm1·!1•k Sy'>ll:'m~. H~indl:'n , Swed1•n 
H,1d~1 Slh.1L k 11l l.cmrlon 
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t~ 7, 

, ~t. \ri~\ght - H~11711, 
~~lt.~ BY OR. D-8 SMITH, KG6JJN O'~c 

With apologies to Alvin Toft/er and his Future Shock 

You say you wonder what ham 
radio is coming to these days? 
Repeaters, slow-scan 
television, all kinds of nets 
taking up the 75-meter band, 
programmed DX from exotic 
places ... Are these changes 
getting to you? How about 
taking a look at what it could 
grow into many years from 
now. Come over here and listen 
to this new converter circuit 
that I've been haywiring 
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together; it's a new gadget and 
I'm not too sure I got it working 
right, but I heard something the 
other night. Mind you - the 
dial calibration is not too good 
yet, so I'm not sure what year 
I've tuned in, but here goes ... 

" Breaker - breaker DX, from 
WZ2ABC .. . " 

" WZ2ABC, your call has been 
sked to me by the SatCom 
Scan Searcher; this is 
KG6XYZ." 

"Roger dodger; got you on 
Visual, KG ... I see we got 
Channel 8899. I got that 
channel ass igned to me last 
year and won a bundle on it in 
the Random Sked Raffle. How 
about that, Old Person?" 

" That's a roger. You're 
pegging my meter at the 10-4 
mark, and you get one little 
green light, to boot. Nice signal 
through the bi rd." 

" Thanks good buddy. I notice 



we were assigned satellite No. 
765; real interesting. You got 
two green lights at this end, 
and my processor indicates we 
have four hours of use before 
losing it." 

That's a big roger dodger. 
Say, WZ, notice on the soft 
copy that your handle is 
Heat Sink." 

"Roger dodger . . . Ii ke to 
make up some homebrew from 
time to time. Got me a new 
snap-it-together CW simulator 
kit the other day. All you gotta 
do is snap ten pieces together, 
and you can produce good old
fashioned Charlie William right 
off the processor keyboard!" 

" Well .. . can't see the 
advantage of that over the built
in. What else can it do?" 

" Makes CW from 'phone ... 
but you have to watch your 
accent, though; gets most of it 
spelled okay in NewPhonics. 
Another few green stamps and 
you can add a conversion to 
Old American. Say, KG, how 
come you aren 't using the 
long wire?" 

" Aw . . . got sick of it after 
the first few years out here; 
just too easy. Besides, it's only 
hooked up to about 95 per cent 
of the licensed hams. Have to 
hit a bird to get the rest , 
anyway, so thought I'd do some 
real hamming tonight by 
wireless." 

"Yeh, know what you mean, 
but I sure like it, though. Don't 
know what I did before the 
cable went in. Used to hear 
noise and hiss on so many of 
the signals; takes all of the fun 
out of the hobby when you hear 
some noise on a signal, ya 
know? Some of the signals 
used to fade out just like they 
had equipment trouble when I 
used to work the old terrestrial 
repeaters." 

" Yeh, WZ, I know . . . but 
seems to me that there's more 
challenge in it. After all, you 
have to wait for one of the 
satellites to be assigned to you 
by the Scanner, and you can 
only get ten kW from most of 

'em, anyway! Heard there's 
gonna be a new series up with 
100 kW ... what say, WZ?" 

"News to me. Will they let 
the CB Extras work it, KG?" 

"Roger dodger. They get all 
the Tech privileges when they 
pass the 60-wpm typing test. 
Sure was a good thing when 
The Lobby got incentive 
licensing for CB, WZ. Know 
what I mean?" 

" Yeh, but as I remember, 
they took away half of the 500 
channels, and then gave 'em 
back to only those who could 
pass the typing test. Beats me 
why they didn't use technical 
exams, instead." 

"Roger dodger that , WZ ... 
just like the days before guys 
started implanting CW 
converters under their scalps; 
you had to pass higher-speed 
CW to use additional 'phone 
channels." 

" Hey, that's right! Think they 
used to call 'em straps, or 
bands, or something like that, 
before everything got 
channelized, Old Person." 

" Roger dodger. With this 
twenty-step Am-Cit incentive 
program, I guess a lot of 
terminology has been changed. 
Say . . . what did 'break' used 
to mean in the Old Days? I note 
by the print-out you have 5 
years in, and are a certified 
Old Timer." 

"Yeh, KG; and I'm working 
on my next five to make me an 
Ancient. 'Break used to mean 
that you were passing the 
cable over to the other station. 
Then it was adopted in place of 
a Q-call ... QRZ, I think it was. 

" Gee, WZ, wonder if they had 
any way of starting a chat 
before that?" 

"Yeh, KG, my old Almanac 
for Ancients shows something 
called CQ as predating QRZ; 
and a note here states that in 
rare instances it was used to 
interrupt a visit, but almost 
never used to indicate an 
emergency." 

"Roger dodger. Very 
interesting to get that 

background. Say ... I heard 
they used to do some 'bare
wire' work back then ... had 
some luck, too. " 

" Right, KG , but haven 't tried 
it lately myself, though; too 
much hassle. Weak signals, 
noise, all that. It's done by 
beaming your raw rf straight at 
the other station, if you happen 
to know where one might .be 
that has the same capability. " 

" Roger dodger, WZ; probably 
by sked. How did the other 
station pick up the rf?" 

" Had to have his own 
antenna, rather than use the 
short wire into the local 
antenna co-op." 

" Roger dodgeroodle, Old 
Person. Boy, that must have 
looked like a mess around the 
ol ' high-rise; and I' ll bet it was 
a hassle trying to get SatCom 
Scan to assign a channel ... 
oops, forgot. They would be 
working direct. Really ancient , 
eh what?" 

" Right, KG, and to make it 
worse, they used to modulate 
by amplitude, before it was 
outlawed. No advantage to it at 
all. Well , your video is getting a 
bit hazy on my screen, so I'll 
sign. Have punched in a 925 to 
give you a QSL entry into your 
pross; 10-73, Old Buddy." 

"10-73, Old Person." . . . 
Bleep ... 

"Breaker-breaker, WZ2ABC, 
this is an automatic recording 
from your friendly Amateur 
Cable Company. How would 
you like the hiss-free, loud
signal advantage of world-wide 
cable communications just for 
a small monthly bi lling to your 
compu-account? Well , all you 
have to do is punch a #$10-4 
into your keyboard, and . . . " 

"Bleep; cancel message, de 
WZ2ABC clear." 

"Bleep; WZ2ABC from 
AmCabCom. Won't you 
reconsider? Think of the fine 
signal reports, and .. . " 

" Bleep, AmCabCom from 
WZ2ABC ... discontinue sales 
routine #324. This is not a live 
station you're working, but a 
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Larsen 
Kiilrocl" antennas 

Repeater or simplex, home station 
or mobile, 1 watt or 50 . . . what 

really counts is the intelligence that 
gets radiated. Jim Larsen, W7DZL 

found that out years ago when he 
was both hamming and running a 
two-way commercial shop. That's 

when he started working with mobile 
antennas ... gain antennas that 

didn't waste power in useless heat. 
Today, thousands and thousands of 

Larsen Antennas are being used. We 
call it the Larsen KU!rod® Antenna. 

Amateurs using them on 2 meters, 
on 450 and six call them the antenna 
that lets you hear the difference. 

Larsen Kiilrod Antennas are 
available for every popular type of 

mount. For those using a 314" hole in 
their vehicle we suggest the LM 
mount for fastest, easiest and most 
efficient attachment. 

For the 318" hole advocates there's 
the JM mount ... fully patented 
and the first real improvement in 
antenna attaching in 25 years. 

And for the "no holes" gang there's 
the unbeatable MM-LM .. . the 
magnetic mount that defies all road 
speeds. 

Send today for data sheets that give 
the full story on Larsen KU!rod 
Antennas that let you hear the 
difference and give you carefree 
communications. 

Illustrated ... Larsen JM-150-K Kiilrod Antenna and mount for 2 meter band. 
Comes complete with coax, plug and all mounting hardware. Easy to fo llow 

instructions. Handles full 200 wat t.s. 

Dc.ikr Jnq uu·1es Jn vu~d 

Antennas 
11611 N.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: 604/254-4936 

® Kiilrod .. . a registered trademark of Larsen Electronics. 
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synthesized compu-station ." 
" AmCabCom here. Say, just 

wanted to tell you, fell a, what a 
good deal you're missing. How 
would you like to have a fine 
business chat with a station 
just like mine, anytime you 
want? Well , I'm not a real 
person, bu t a computer ... and 
it 's mightly fine to subscribe to 
our service so that you can 
have a chat anyt ime you want , 
even when the channel doesn't 
answer. Th ink how impressed 
the other hams w ill be when 
they hear you gett ing all those 
DX contacts, when they can't 
even get a clear channel 
ass igned. 
And, with our new generation 
of conversat ion - Conver IV -
they wil l never know whether 
you 're talking to a real ham, or 
be ing answered by your 
service. Jus t punch #$73 into 
your pross, and . .. " 

" Bleep. Synthetic compu
station clear by command." 

" Bleep. This is KG6XYZ 
closing the SynCompStat. For 
all interested hams and CB 
Extras on channe l, you, too, 
can work KG6 by subscri bing 
to the CEEBAM DX Bureau. 
Your cal ls wil l receive 
guaranteed DX via our fi ne 
Radio Buoys and Long Wire 
Beacons. Just punch a##$ into 
your processor for more 
information." . .. Bleep . . . 

"Attention all holders of 
licenses in the Senior Cit izens' 
Bands: These bands once were 
issued to another c lass of 
license, and if you would like 
to save these c hannels for your 
own use, jus t punch a 457$% & 
into your pross and join the 
'Fight to Save 220 Megs, Inc." . 
. . Bleep . .. 

"Attention al l holders of 
Youth Band equipment: Say, 
gang, did you know that six 
meters once belonged to 
adul ts? Well . . . let us tell you 
what you can do to have some 
real fun with your 1-kW model
control led equipment and help 
save t he band, too . .. " 

Bleep. Bleep. HRH 
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ENERGY 
CRISIS 

SOLVED! 
Persona l energy crisis 7 Get precious 
RF on DX target with World Record 

Breaking antenna that won W6TYP the 

QRP ARC 1 ,000,000 mi les/wa tt award . 

TH E J O Y S TI CK V FA 

!Variable freq. anti gives lo w an g le. 

omnid irectional. harmonic f ree radiation 
on all bands 160 t hru 10 I · M A RS and 

rece ive on a l l BC & SW). 
1 ooo·s of g lowing reports in our files of 

the VFA in use. o ften in poor QTH and/ or 

un der QRP .. contests. etc. 

SYSTEM 'A ' $75.00 
250W P.E.P. & / or Receiv ing Only 

SYSTEM 'J' $99.00 
SOOWP. E. P. & /or Improved 0 Factor Receive 

A i r Mail cost incl uded. (Each system 
3 sect ion s easi ly assembled tO make 

unit 7' 6 " long. Matching ATU). Not only 
w i ll you save space but you w i l l save 

$$$at present low exch. rate and by 
buying di rect U K manuf. Rush your 

order - Mastercharge or check. or 

ask for brochure. 

PARTRIDGE (HH) 
ELECTRONICS LTD. 

Broa d st air s, Ken t, Eng land 
Tel. Thanet 62535 

G3CED G3VFA 
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MADISON 
SUPER STATION BUYS 

NEW OMNl.J 2-meter mobile or 
portable antenna. % " thread, 5·dB gain 
(1.5-dB gain over conventional %~ ·wave 
mobile whip antenna). $29.95; 220-MHz 
$27.95. Guaranteed results. 
PREMAX 4-foot ground rod plus clamp 

$4.50 
MIDLAND ?3·136 dual meter reads SWR 
and relative power. Handles 1 kW from 
3·150 MHz. $21.95 
YAESU FT-101EE Hy-Gain 18AVT /WB 
vertical antenna $649.00 
YAESU FT-101EX HyGain 18AVT/WB 
vertical antenna $589.00 
HY GAIN 18AVT/WB 100 feet RG8 
coax $100.00 
HY GAIN 18V vertical $19.95 
Model 214 ?rn Yagi $21.50 
Hy-Gain 2BDQ Dipole $39.95 
VHF SPECIALS: Kenwood TS700S List . . . 
$679 Call for quote 
KLM: Antennas, Linears, Accessories All 

In Stock 
FREE balun w/2 meter base antenna. 

JANEL PREAMPS: In Stock. Technical 
Books (ARRL, Sams, Tab, RCA, T.I., etc.) 
HAM X ROTOR (New Model ) Turns 28 sq. 
ft. of antenna List $325 Order Now 

Your Price $289 
COE HAM-111 $129.00 
BIRD 43 WATTMETERS plus slugs in stock. 
SWAN METERS: WM 6200 VHF Wattmeter 
$49.95; SWR IA $ 21.95 
TELEX HEADSETS: In Stock 
CETRON 572B $24.95 ea. 
ADEL nibbling tool, $6.45; punch $3.50 
CABLE 5/32", 6·strand, soft·drawn guy 
cable. For rnast or light tower, 3r foot. 
BELDEN COAX CABLE: 8237 RG8 19r ft. 
8214 RG8 foam 23c ft., 8448 8·wire roto r 
cable 14r ft., 8210 72 ohm kw twinlead 
$19/100 ft., 8235 300 ohm kw twinlead 
$12/100 ft., Amphenol PL-259 59r, UG175 
adapter 19r, PL·258 dbl fema le $1.00. BNC 
female, chassis mount 61r ea; MICRO 
RG·8/U same size as RG·~9. 2 KW PEP 
· • 30 MHL 16r/ft. 
NYLON CORD 5000 ft. ' per roll $15.00 
BELDEN 14 gauge copper stranded anten
na wire. $5.00/100 ft. 
RG8 foam Xtra·Flex coax, 100% Braid 
coverage. 23t ft. 
22 gauge plastic covered ant. wire for 
long wire, radials. $3.50/1000 ft. 
KESTER SOLDER I lb. 60/40, .062 $6.50 
Leader - Amateur Test Equip. - 10% 
off list. 
Mallory 2.5A/1000PIV epoxy diode 19r ea . 
• 001 MFD 20KV CAP. $1.95 

CALL FOR QUOTES ON: 
YAESU FT301D, FT301, KEN· 
WOOD TS520S, TS820S, 
TS600A, TR7400A, TR7500A, 
FT101 E & ETO-ALPHA. ALL 
IN SEALED CARTONS. CALL 
FOR QUOTES ON ITEMS NOT 
LISTED. 
CALL FOR FAST QUOTE, OR WRITE AND 
INCLUDE TELEPHONE NUMBER. IF WE 
HAVE YOUR BARGAIN, WE'LL CALL YOU 
PREPAID. 

TERMS: All prices FOB Houston. Prices scbjecl 
to change withou~ r.oti::e. All Items G1,.;Jranteed. 
Some items ~ ubJt"Cl to prior sale. Send lettert':ead 
for Amateur de,1lers price list. Texas residents add 
5~0 tax. Please add postage estimate, excess 
refunded. 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY HOUSTON, TEXAS 77002 
713/658.0268 Niles 713/497-5683 
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and HF too 
SATELLITE 
HEADQUARTERS 

See Erickson 
for all your 
Amateur Radio 
needs! 

• Ameco • ASP• Atlas 
• Belden • Bird • CDE 
• CES• Collins • Cushcraft 
• Dentron • Drake • HAL 
• Hy-Gain • lcom • KLM 
• · Kenwood • Larsen• MFJ 
• Midland • Mosley • NPC 
• Newtronics • Nye 
• Regency • Shure • Swan 
• Standard • TPL •Tempo 
• Ten-Tee • Wilson • Yaesu 
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Hours: 9:30·9 Mon. & Thurs, 
9:30·5:30 Tues, Wed. & Fri. 

9·3Sat. -

ERICKSON 
COMMUNICATIONS 
5935 N. Milwaukee Ave. 
Chicago, IL 60646 
(312) 63 1-518 1 
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Dear Horizons: 
I found your article on CB radio 

(October, 1977) quite interesting. 
Although the article was accurate, 
it totally overlooked the almost 
total disregard for FCC rules that 
many CBers seem to exhibit. 
Forget the INTENT of the service -
look what's happening in actual 
use. 

So called "amateur" linears are 
being manufactured and 
distributed for the exclusive use of 
bootleg CBers. Amateur 
transceivers seem to have a larger 
market among the CBers than the 
amateur. CB signals are heard en 
masse up to 27.65 MHz and 
occasionally will even get up 
into the bottom of the 10-meter 
amateur band. CB operators have 
been heard operating on 10 meters 
as hams with fictitious calls. 
CB DXing is common (forget the 
150-mile limit). Overpowered CB 
stations have been causing 
tremendous interference on the 10 
meter band - I have personally 
had QSOs cut short by CB 
splatter. Probably the most 
frustrating thing is the apparent 
inability of the FCC to enforce 
its own rules and bring the CB 
service back under control. As 
far as I'm concerned, the 11-meter 
CB service should be phased out, 
11 meters given back to the 
amateurs, and a new CB service 
should be established in th e uhf 
spectrum, far away from any other 
radio service. Maybe then it would 
in fact be a service, rather than 
the Citizens Band Dis-service it 
is now. 

Stanley A. Holz, WA1SFN 
Whitefield, New Hampshire 

Unfortunately, Stan, everything 
you say about the abuse of CB is 
true. Equally unfortunate is the 
fact that I could match you point 
for point with wrongdoings in the 
Amateur Service, so we (as a 
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service) cannot afford a holier· 
than-thou stance. But neither of 
these arguments addresses itself 
to the main point of our publishing 
articles about CB and Amateur 
Radio. In order to understand the 
real point, you have to first face 
and understand a couple of 
realities: 1. The Amateur Radio 
Service must show a need for the 
space it occupies. We have been 
given Jess than subtle warnings 
about this from the people who 
will represent us at the World 
Administrative Radio Conference; 
2. Good deeds and technical 
achievements are no longer 
enough to warrant the many MHz 
that we hold exclusive rights to. In 
today's world, people are what 
count, therefore we must grow -
or die. 

Horizons is not here to solve the 
FCC's problem with CB; we are 
here to help people become hams. 
There are millions of individuals 
who have been exposed to the 
thrill of communicating within 
the limited possibilities of CB. If 
we can instill in a small 
percentage of them the same 
pride in Amateur Radio, pride in 
accomplishment, that most of us 
have developed, then we have 
helped a Jot of good people. There 
is indeed a gap of prejudice and 
stubbornness to be bridged here, 
but you cannot build a bridge on 
one shore only - you must have a 
foundation on the other side too. 
A foundation based on the " you· 
guys-are-all-bad-and·l'm-going-to· 
save-you " theory is set in 
quicksand. If you would read 
some of the CB publications of 
recent date, you'll see that they, 
too, are becoming increasingly 
concerned with the actions of 
their "bad apples," and are casting 
about for ways to handle the 
situation. That's a good sign. 

The solution that will work for 
CB is one that they themselves 
come up with, not one that is 
imposed by Amateurs. In the 
meantime, Jet 's not be afraid to 
show the " good apples" what our 
good life is all about, and let's 
make sure that we keep our 
service worthy of being a goal. 
Editor 

Dear Horizons: 
I am enclosing a check for a 

subscription to Horizons. You are 
doing a fine job of informing that 
group of people who are looking 
past CB toward Ham Radio. 

When you get to writing about 

Novices or old timers getting 
into CW traffic handling, please 
tell them about the "Hit and 
Bounce Slow Net." It is a young 
offspring of the very old and 
respected independent " Hit and 
Bounce Net." The HBSN meets 
Friday, Saturday, Sunday, and 
Monday at 7:30 AM EST on 3714 
kHz, and at 8:00 AM EST on 7140 
kHz. We try to keep the speed 
down to 10 wpm, and welcome 
Novices and newcomers. 

This is a chance for a Novice to 
learn a little about CW traffic 
handling and work the rare state of 
Delaware as a bonus. 

Dan Bucher, WA3WPY 
Wilmington, Delaware 

Thanks for writing Dan, and I hope 
many beginners see this reminder 
of your Net. We cannot publish a 
Net Directory here, but if our 
readers know of other nets that 
are tailored to the Novice or 
beginning traffic handler, perhaps 
we can mention them from time to 
time. Editor 

Dear Horizons: 
I just wanted to drop you a 

quick line to let you know that the 
first issue of your magazine is just 
great! I hope you manage to keep 
the quality as high in the future. 
Most magazines des igned with the 
beg inner in mind are cheaply done 
and boring , but you manage to 
avoid all that. As a beginner just 
starting to study for my Novice 
license I want to get Horizons 
each month. 

Edward Hall 
Fort Lauderdale, Florida 

Dear Horizons: 
Spend a tropical isle vacation 

(April , 1977) talking to Americans? 
Unthinkable! 

Mary M. Steffens, WB70SH 
Pullman, Washington 

But you forget, Mary, that some 
people will do almost anything to 
escape from New England winter 
weather! Editor 

Dear Horizons: 
I would like to cong ratulate you 

on your great magazine. It lives up 
to everything you said it would be. 
I enjoyed my first two issues 
greatly, and anxiously await the 
next ones. It is not too compli· 
cated, but loaded with information. 
Keep up the good work. 

Daniel Baker, WB3AYC 
Hanover, Maryland 



D 1978 ARRL RADIO 
AMATEUR'S HAND
BOOK 

World·s best selling technical 
reference: a standard for every 
Radio Amateur's bookshelf. Revised 
and updated with state of the art 
technology. Guaranteed to please 
every ham. Softbound. 

(AR-HB) $8.50 

D AMATEUR SINGLE 
SIDEBAND 

Originally published by Collins 
Radio Company, reissued by 
tremendous popular demand. The 
bible of SSB: a complete intro to 
SSB and its equipment. Softbound. 

(HR-SSB) $4.95 

D RADIOHANDBOOK 
20th Edition 

Famous communications handbook 
for engineers and Amateurs alike. 
How to design and build radio 
communications equipment and 
accessories. 
Holiday Special Save $2.00 

(24032) Only $17.50 

D 1978 US RADIO 
AMATEUR CAUBOOK 

Brand new forma t! Calls in new bold· 
lace. large, easy to read type. Over 
350.000 entries vs. 303,000 last 
year. Thousands of new hams and 
new 1 X 2 c;:1lls. Same price as before. 

(CB-US) Only $14.95 
(Please include $1.50 shipping and 
handling) 

D Two Volume 5th f.dition 
RADIO COMMUNICA
TIONS HANDBOOK 

Completely revised edition from the 
RSGB. One of the most thorough 
and handsome books in Amateur 
Radio. The perfect gift. 

(RS-RCH12) Only $29.95 

D 3rd Edition 
ElECIRONIC COM
MUNICATION 

The most fantastic Amateur and 
commercial license study guide we 
know of! Comprehensive. includes 
questions and answers. 

(MH-57138) Only $18.95 

D 1UNE IN 1HE WORLD 
Willi HAM RADIO 

Tells you what Amateur Radio is, 
how to pass the Novice exam and 
set·up your first station. Includes 
booklet, code cassette and map. 

(AR-HR) $7.00 

D OSCAR-AMATEUR 
RADIO SATEllIIES 

The comprehensive book on 
Amateur satellites. Learn the 
principles, then examine OSCAR 
from concept to actual use. 
Softbound. 

(RS-0) $8.50 

D lHEFRENCH 
ATIANllC AFFAIR 

International suspense and romance 
in a dynamic novel where Amateur 
Radio is the hero. A real spellbinder' 

(A-FAA) $10.95 
(Much sex and violence: for mature 
readers only) 

D 80 MEIER DXing 
A must for every DX'er. A l oremost 
authority has compiled many of his 
secrets into this book. Meet this 
exciting challenge and get the most 
fro m your station. 

(HR-80M) $4.50 

Yes! Please enter my o rder as checked on the boxes by each book 
on this page. 

Number of books checked___ Total amount$ ___ _ 
0 Check or money order enclosed 
0 Charge my Mastercharge 0 Charge my VISA ( BAC) 

Acct. No. Exp.--- Interbank No. ___ _ 
Name ___ _ ___ ____________ _ 

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

City State Zip _ _ _ _ 

Send to: HAM RADIO'S BOOKSTORE 
GREENVII.lE, NH 03048 

or call TOU. FREE 800-258-5353 



Arionaut 509 
Tired of push-button 

QSOs? Then the excitement 

of Argonauting is for you! A challenge? 

Of course, The test o f an operator? Perhaps. But above all it is the thrill of 

working the world with five watts. 

The club is exclusive but if you enjoy the spirit of conquering di stance with 

lower power, you are " in". There are no dues - just $359.00, the price of an 

Argonaut. Join more than two thousand fellow members with Argo fun. Your 
membership awaits you at most ham dealers. 

SPECIFICATIONS: 
Five bands, :t5-30 MHz . 
SSB and CW modes. Fully solid 
state. Permeability tuning. 
Instant break-in. Instant band 
change. Built-in SWR bridge. 
S:Meter. WWV. Internal speaker. 

Direct frequency readout. 
Receiver offset tuning. Five 
w'atts input. Automatic sideband 
s~I;ctlon. Plug-In circuit boards .. 
V. uV receiver sensitivity. 
1_2·14 VDC or AC pack power. 
Weight 6 pounds. Size HWD: 
4~" x 13" x 7". 

Argonaut 509 $359.00 

ACCESSORIES: 
Model 206 - 100 kHz Crystal 

Calibrator. . . . . . . . . . . . . . . . . . $29.00 
Model 208 - CW Fi lter ......... $29.00 
Model 210 - One Ampere 

Power Supply. . . . . . . . . . . . . . . $30.00 
Model 215P - Ceramic 

Microphone. . . . . . . . . . . . . . . . $29.50 
Model KR5-A - Keyer . . . . . . . . . $39.50 

For further information. write: 

i111r 
TEN-TEC 
SEVIERVILLE. TENNESSEE 37H2 

EXPORT: 5715 LI NCOLN AVE 
CHI CAGO. I LLINOIS. 606•6 

All You Want to Know About ... 

OSCAR 
by Stratis Caramanolis 

Comprehensive look at satellite communications, spe
cifically the OSCAR series , from basic pri nciples 
through locating and working the bird . The only book 

providing the thorough understan d· 
ing you'll want to really get involved. 
Sendforyourcopy today. 

Greenvi lle, NH 03048 
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A i;;-· .. 

Order RS-0 

Only $8 .50 

FOR THE HAM 
A BELT BUCKLE 

From The COLORADO SIL VER CO 

Cast In SOLID BRONZE 

ENGRAVED WITH CARE 

This fine personalized belt buckle 
can be yours for only $12.50, plus 
$1.00 for postage and handling. 

OR SEND FOR FREE DESCRIPTI VE 
BROCHURE . 

COLORADO SILVER CO 

P. 0. BOX 1155 
ASPEN, COLO. 81611 

• COLO . RES. INCLUDE 3% SALES TAX 

REMOTE CONTROLLED 
ANTENNA SWITCH 

• The SW-5 is a heavy-duty remote 
controlled RF switch . Handles 4 
kW PEP with negligible insertion 
loss and SWR below 30 MHz. 
Housed in rugged, weather-proof 
enclosure. 

• Safe, low-voltage operation from 
26 voe supply in control unit. 

• Indicator lights show at a glance 
which antenna is in use. 

• Requires six-wire control cable. 
Ham-M cable satisfactory to 150 
feet . 

• Models from 3 to 9 positions. 
Optional connectors and specia l 
switching systems are available. 

• Five position Model SW-5 $120.00 
(Shipping S3.00 i n USA - IA res. add 3%> 

ANTENNA MART 
Box 1010 ISU Station 

Ames, IA 50010 

Phone: 515-292-7114 

More detai ls? Ad Check page 88. 
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" TRULY AMAZlNG!" The Montrose Gazette 
"MAGNIF I CENT!" The Salida Post Tribune 
" ... HUH?" The Cotopaxi Chronic Bugler 
"ATSA MY BOY . " Mrs. Capone 

Frequmcy Coverage (MHz) 
30-50 
146-148 
146-174 
440-450 
450-512 

NOW SHOWING AT: 
T he Touch by Rc~cncy. The first lu lly syn1hesi1ed 16 

chann!>I scanner to put over 15.000 heqtwncies at the 
command ol a fin!-Jertip. 

Now that's not just a new scanner. It's a 1evolutio n in 
scanning. $269 

Oller good to licensed hams only. 
Include call with order. 

303-893-5525 

~doy to theq()orld ... 
nd the ange l sa id unto her, Fear not, Mary : fo r thou has t found favor 

God. And , beho l d, thou sha lt conce ive in thy womb, and bring forth a 
son, and sha lt ca ll Hi s name J esus. Luke 1 : 30,31 KJV 

The n said Mary unto the angel, How s hall this be, see i ng I know no't a 
man ? And the angel a nswe r ed and sa id un t o her, The Ho ly Ghos t shall come 
upon thee , and t he powe r of the Highes t shal l ove r shadow t hee ; therefore a l so 
that holy thing which shall be born o f thee shall be called the Son of God. 

Luke 1: 34 , 35 KJV 
And she brought for th he r firstborn son, and wrapped him in swadd ling 

clothes , and laid him in a manger ; be ca use the r e was no room for them in the 
i nn. Luke 2:7 KJV 

For God so l ove d the wor l d, tha t he gave his on l y begotten Son, that 
whosoever beli eve th i n him should no t per i s h, but have everlasting life. 

J ohn 3:16 KJV 

Near l y 2000 year s ago, God r ea ched out and touched t he world with 
his l ove . He is st il l r e aching out t oday s e e king t he los t. 

Le t h is l ove r each into your heart this Christmas season. Become a 
member of God ' s family by turning from your way , and trusting in God's way 
today . 

May you and you r family r each out and accept the joy he has for you 
th is Christmas . 

dOlJ fo tf-t~<lUorld ... 
Lee, Andy, Denny, Don, Bill , Denny, Linda, Lyd i a, Billie, 

Kim, Lee , Rick, Jane, Deb, Barb , Les , Merrill, and Paul. 

RD 1 • BOX 185A •FRANKLIN, PA 16323 

More details? Ad Check page 88. Wrap-Up 1977 m 73 



PRODUCT 

SHOWCASE 
Daytronics 
Iambic Keyer 

Daytronics Company, of 
Selden, New York, has recently 
announced a new Iambic Elec
tron ic Keyer designed to be 
used by any amateur radio op
erator, Novice to Extra class. 
The IK-1 Iambic Keyer is a fully 
automatic keyer which greatly 
reduces operator fatigue by 
enabling the operator to send 
perfect code with little effort. 
Features included are both 
DIT and DAH paddle memories, 
self-comp leting characte rs , 
automat ic spacing, automatic 
weighting , and a built- in side
tone speaker for monitoring. The 
transistori zed keying circuit 
will accommodate either grid
block (negative grounding) or 
cathode-keyed (positive ground
ing) transmitters. The IK-1 is 
able to send at speeds from be
low 5 wpm to over 40 wpm. 
Sturdy padd les are also avail 
able which come mounted on a 
beautifully finished wood base. 
The paddles can be set for wide, 
medium, or narrow grip spac ing. 

The IK-1 is attractively priced 
at $39. 75 for the ki t version; 
$65.00 with a set of paddles. The 
factory assembled version is 
$56.95; $80.00 with paddles. 
Write to Daytronics company, 
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12 Oakdale Ave., Post Off ice 
Box 426, Selden, New York 
11784, or use ad check 
page 88. 

OSCAR Amateur 
Radio Satellites 

For most amateurs, obtaini ng 
information about any of the 
Oscar satellites has been some
what of a piecemeal process. 
Almost every area of interest 
was covered in a separate pub
lication or source, and some 
information just did not seem to 
be available at all. 

Author and engineer Stratis 
Caramanolis has written a very 
useful book, OSCAR AMATEUR 
RADIO SA TELL/TES, that ties it 
all together in one place. The 

original was published in Ger
man, and now an English
language version is being dis
tributed by the Radio Society of 
Great Britain, and by Ham 
Radio's Communications 
Bookstore. 

Almost any question that 
you may have about amateur 
radio satellites can be answered 
by consulting OSCAR Amateur 
Radio Satellites. It shows a high 
degree of competence in pre
senting the technical and theo
retical facts of satellite opera
ti on, but at the same time these 
facts are covered in language 
that the non-engineer can under
stand and work with. The author 
uses just enough mathematics 
to prove whatever theory or 
point is being discussed , but 
not so much as to scare away 

WHYWRAP·UP 1977 

A word of explanation 

During the past year you've 
probably wondered at one 
time or another why the cover 
date on Horizons was so far 
ahead - why you were re
ceiving the August issue in 
early June, or the December 
issue in early October. 

The original idea was to 
give adequate time for news
dealers and retailers to dis
tribute Horizons to each of 
their various locations. How
ever, experience has shown 
that this is not really neces
sary; at the -same time this 
postdating has proved diffi
cult to most all of us, includ
ing subscribers and adver
tisers. We are correcting this 
problem with this Wrap-Up 
1977issue. 

This issue would normally 
have been dated January, 
1978; by calling it Wrap-Up 
1977, December 31, 1977, we 
have been able to move future 
cover dates back one month, 
thus putting them more in 
line with customary dating 
practices. 

To provide each subscriber 
with the proper number of 
issues we will subtract one 
month from your expiration 
date on the label - you will 
still receive the appropriate 
number of issues. To clarify 
even more: if your scheduled 
expiration was 0378 (March 
1978) it wi II now be 0278 
(February 1978). As you'll 
recall, according to our old 
method of dating, you· would 
have received the March issue 
in early January but now that 
issue will be the February 
issue. 

There will be no changes in 
subscription terms, number 
of issues, or mailing sched
ules. You will still receive 12 
issues per year (one per 
month). 

It may sound mixed up, 
but it's really very simple. No 
one's subscription has been 
changed. The only change 
has been in the cover-dating 
procedure. Perhaps it's con
fusing for now, but it should 
become much simpler in the 
future. 

More details? Ad Check page 88. 



any neophyte to amateur radio 
or satellite communications. 

The book starts out with a 
discussion of the solar system 
from the first misconceptions 
that placed the earth at the cen
ter of the universe, and brings 
you right through the changes 
in scientific thinking into the 
current period of knowledge, 
which was started by Johannes 
Kepler. The first three laws 
formulated by Kepler are essen
tial in understanding the 
mechanics of orbiting bodies, 
no matter what size they are. 
The book uses this Keplerian 
foundation to build a subse
quent discussion of satellite 
orbital mechanics starting with 
a simple explanation of the tra
jectory of a projectile and then 
developing this into a trajectory 
that has no terminus, thus being 
an orbit. 

Once the essential mechani cs 
of orbits and sate I I ite theory 
are taken care of, the author 
gets into a good explanation of 
satellite types, systems, control, 
power requirements, and struc
tures. This is followed by a 
chapter on the fundamentals of 
telecommunications by means 
of satellites, which includes 
such areas as free-space loss (of 
signal strength) and receiver 
sensitivity - both important 
considerations if you plan to 
use a satellite system. 

All of this groundwork materi 
al takes up a good portion of the 
book, but it is interesting and 
essential reading if you are to 
really understand what makes 
any satellite behave the way it 
does. Chapter seven is the first 
one that is devoted entirely to 
amateur radio satellites, and it 
starts with the background of 
amateur work in planning, build
ing, and launching the first 
OSCAR. It continues with a his
tory of each amateur satellite 
right through to the current 
OSCARS 6 and 7. 

This chapter is followed by 
one that, logically, devotes 
many pages to detailed descrip
tions of all the systems that go 
to make up an OSCAR satellite 
package - transponders, telem
etry, antennas, receivers , 

More detail s? Ad Check page 88. 

modes, decoding, and much 
more. It explains how you can 
calculate orbital information, 
how you can interpret the telem
etry data that indicates the 
condition of the spacecraft 
systems, and what you need at 
your home (ground) station to 
work with satellites. 

The last chapter is devoted to 
the subject of learning with 
satellites. It is a section de-

signed to acquaint educators 
with the possibilities of class
room use of amateur satellite 
signals and experiments. The 
author po ints out some of the 
uses that have been made of 
this material, and provides 
names and addresses where 
those interested can obtain 
more information. Some sam
ples of techniques useful in 
c lassrooms are given, such as 

Don't Buy an Amplifier on 
Toothpaste Claims 

Buy a tube of toothpaste on the basis of outrageous exaggerations as 
to what it' ll do for your social life and it still may clean your teeth. 

BUT if you buy a linear amplifier on the basis of toothpaste claims - or 
ambiguous specifications - ~ou may end up with a real turkey! 

Large d•lletences :n qualily and pcrto1mancc CJust among 
so -called 2 KW PEP amp!lhers Thm~mg 01 buyir'\g 
ano1ncr mooe11na1 s ·Just as goOO as an ALPHA'> Beuc r 
lhOrougtlly 1nves119ate the manutaclurcr s rcpu1a11on 
and what . e .:actly is p1om1sed in his spec1t1ca11ons 3'"10 
warran1y Unless ot course . you hke su1 1>nses 

EXAMPLE - Power Output & Efficiency: 
An .a.t.PHA 76 running key-down at one k•lowau DC 1npul 
dehvers Nell ov(lf 600 wans r1 outool a vet aged over tne 
160 1hru 10 me1er amaleur bands Anolhe1 current model 
··deluxe hnear managed tcss than 400 wHlls fiver age ou1· 
put 1n idenhcat 1es1s using lhc s<tmv 1 11s11 1 11 1~1 1rnt1on Yo u"d 
never 5uspec1 it lrom reading the 11i.11,ulnr.1111 m ·s cia1111s 

It s unde1s1anc1able why certain o! our co111pch1ors hed ge 
1he ALPHA 76 s fony·f1ve pound 1ranslorme1 aionc weighs 
as much as some ot the complete hnorus '°' w111ch 1hey 
claim capat>i!1ty equal to the 76 s And every ALPHA power 
lranstormer is eft1oently cooled tly E TO s 011clus1ve dueled 
au sys1em Vov owe 11 10 yoorself OOIOfe buying. lo check 
now crt at 3111 lhe smaller lransr0tmer s 1n lhose olhe' 
desk-top i.nears are cooled 

and specs - anCJ the dehcicncy was 131gc1y concca1ea by 
gioss errors in 1he 1n1erna1 metering c1rcu11s• 

EXAMPLE - Duty Cyc le: 
Ratings are somehmes ambiguous anocan be misleading 
One P'omment amplifier rnanufac ll1re1 rares tHs desk 
model IOI' full power 1n 1111c11n111cnt amalc111 ~e1vice !Jvs1 
hOw 1n1erm111en1 he doesn 1 say } Anolhe1 manurac1u1er 
hedges his ··conhnuous 1a11ng w•lh 11me hrml ~ tor one 
modet but no1 for a second model 

ALPHA specs say clearly. No l imo l.11111t And evury 
ALPHA is backed by a factory w arrnnly that a xienrl .i. 10 
n-10rHhs - S•>C times a.s tong os olhor .1nipl i11c1 warrnnt1es! 

To get the lac1s about what an ALPHA lmeai amphlrcr can 
dO 1n your $1311on. c.all Of writo you1 dea!e1 or E TO direct IOI 

detailed 111era1ure And as.k IOt a tree copy or oo• newly· 
updated guide to comparing llflea,s 

ALPHA: Su re you can buy a cheaper linear .. . Bui Is 
that really w h;a t you want? 

Ela Eh rhorn Technological Operations , Inc. 

PO"Box70H · C.1i1011Cily"Col<>1•du812 12 "(3o:l) 275 lbl:l 
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measurement and explanation 
of Doppler effects, orbital data, 
and transmission of amateur 
television and weather satellite 
pictures through the OSCAR 
spacecraft. Future satel lites 
are discussed, but because of 
the many variables in timing of 
launch vehicles, satellite con
struction, and the like, this 
coverage can be only tentative 

at best. 
All-in-all , the book is recom

mended as an excellent refer
ence for the amateur (or anyone 
else) who is curi ous about any 
phase of satellites, or who is 
seriously contemplating the use 
of OSCAR for communicat ion or 
educational purposes. OSCAR 
Amateur Radio Satellites, by 
Stratis Caramanolis, is 194 

QUALITY KENWOOD TRANSCEIVERS 
... from KLAUS RADIO 

The TS-820 is the rig that is the 
talk of the Ham Bands. Too many 
built·in features to list h ere. What 
a rig and only $830.00 ppd. in 
U.S.A. Many accessories are a lso 
available to increase your oper· 
ating pleasure and station ver· 
sati lit y. 

TS-700A 
2M TRANSCEIVER 

Guess which transceiver has made 
the Kenwood name nea r and dear 
to Amateur operators, probably 
more than any other p iece of 
equipment? That's right, the fS· 
520. Reliabili ty is the name of 
this rig in capital letters. 80 thru 
10 meters with many, many built· 
in features for only $629.00 ppd. 
in U.S.A. 

TR-7400A 
2M MOBILE TRANSCEIVER 

Super 2·meter operating capability 
is yours with this ultimate des ign . 
Operates a ll modes: SSB (upper 
& lower), FM, AM and CW. 4 MHz 
cove rag e (144 to 148 MHz). The 
combination of t his unit's many 
exc iting fea tures wi t h the quality 
& reliabili ty that is inherent in 
Kenwood equipment is yours for 
only $599.00 ppd. in U .S.A. 

This brand new mobile tran sceiver 
(TR-7400A) with the astonishing 
p rice tag is ca using quite a com· 
mot ion. Two meters w ith 25W or 
!OW output (selectable) , digital 
read·out, 144 through 148 MHz 
and 800 c hannels are some of the 
features · that make this such a 
great buy at $399.00 ppd. in U.S.A. 

Send SASE NOW for det ailed in fo on these systems as well as on many other f ine 
lines. Or, better still, visit our store Monday thru Friday from 8 :00 a .m. thru 5:00 p .m . 
The Amateu rs at Klaus Radio are here to assist you in the selection of the optimum 
unit to fullfill your needs. 

DADiO 
8400 N. Pioneer Parkway, Peoria, IL 61614 
Jim Plack W9NWE - Phone 309-691-4840 
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pages, paperback, and is $8.50 
postpaid from Ham Radio's 
Communications Bookstore, 
Greenvi lle, New Hampshire 
03048; order RS-0. 

Radio Shack 
Mobile Clock Module 

Now you can add an electron
ic digital clock to your car, truck, 
boat, or other 12 Vdc vehicle, 
with the New MA1003 Digita l 
Clock Module, available nat ion
wide f rom Radio Shack stores 
and dealers. 

The digital clock module fea
tures a four-digit, green f luo
rescent d isplay with a blinking 
colon as an activity i ndicator. 
Accuracy is said to be ± 0.5 
second per day. 

Automatic display-control cir
cuitry turns off the display when 
the ignition is off, and reduces 
brightness to 33 per cent with 
parking lights or headlights on. 
It also follows the dashboard
lamp dimmer-control setting. A 
lens may be used to f ilter the 
display color to blue, blue-green, 
green, or yellow. 

The digital clock module is 
ready-to-use with the addition of 
three switches to control the 
" hours set," " minutes set ," and 
"display on" functions. The 
" display on" switch is used if 
you want to display the time 
when the ignition switch is off. 

The MA1003 Digita l Clock 
Module for vehicular or portable 
applications is priced at $24.95. 
If there are no Radio Shac k 
stores near you, write H. L. 
Siegel , National Publ icity and 
Promotion Manager, 2617 West 
Seventh Street, Fort Worth , 
Texas 76017, or Phone (817) 
390-3272, or use ad check on 
page 88. 

Erratic Errors 
Th ings do go wrong at times 
when getting an article into 
print. We are indeed fortunate 
when a reader calls a mistake to 
our attention. Then the problem 

More details? Ad Check page 88. 



becomes one of advising our 
readership so they will know 
too. Take a moment to check the 
items below; it could clear 
up something that has been 
puzzling you. 

Happy birthday 

A Newsline item in the March, 
1977, issue of Horizons, in
dicating the age of the earth as 
20 billion years, was questioned 

* T. Cohen and G. Jacobs, "Solar 
Activity Update: The Trans i tion 
Years," CQ, January, 1976, page 18. 

• E. Schultz, "Don't Be Afraid of the 
Big Bad Blackout," CO, November, 
1969,page31. 

• E. Til ton, " The DXer's Crystal 
Ball ," OST, June, July, August, 
September, 1975. 

• G. Jacobs, " Sunspots and the 
Solar Influence Upon High Frequen-

cy Radio Communicati ons," un
published thesis, Univers ity of 
Maryland. 

• T . Cohen and P. Lintz, "The 
Sunspot Cycle Analysis and Predic
tion ," CQ, March, 1974, page 24. 

• G. Jacobs and E. Martin , " The 
Dwind ling High-Frequency Spec
trum," IRE Transactions of the Pro
fes sional Group on Communica
tions Systems, Volume CS-9-4, 
December, 1961. 

by several of our readers. We.-------------------------
checked with our source for that 
bit of information, and, to the 
embarrassment of both of us, 
found it to be in error. The 20-
bi II ion year figure refers to the 
Universe, with the earth still 
pegged at just over the 4-billion 
year mark. Either way, that's a 
lot of bi rthday candles! 

Integrated-circuit keyer 

The following should help the 
builders of the integrated circuit 
keyer by WA5TRS, in the May, 
1977, issue of Horizons. The cir
cuit shown in Figs. 2, 4, and 6, 
when combined, is the recom
mended keyer. The printed
circuit board is shown twice ac
tua l size, but can be purchased 
for $3.50 from G. R. Whitehouse, 
15 Newbury Dr., Amherst, New 
Hampshire 03031 . Also, a com
plete kit that includes the PC 
board, sidetone generator, and 
electrical components, is 
available for $19.95 from 
Whitehouse. 

The reed relay is available for 
$2.10 by writing to Electronics 
Application Co., Attn: Annie 
Williams, 4918 Santa Anita Ave., 
El Monte, California 91734. 

Sunspots 

We regret that the fo llowing I ist 
of sources of material was in-

advertently omitted from the ar
ti cle, "The Strange World of 
Sunspots," by William I. Orr, 
W6SAI, in the July, 1977, issue 
of Ham Radio Horizons. 

• Ionospheric Radio Propagation , 
Super intendent of Documents, 
Government Print i ng Office, 
Washington, DC 20402. 
• G. Jacobs and S. Leinwoll , "Cyc le 
20: The Declining Years," CO, 
November, 1969, page 44. 

More details? Ad Check page 88. 

CALLTOLLFREE 
1-800-535-9598 

LA. RESIDENTS CALL COLLECT 

AUTHORIZED DEALER FOR... ~ 

[g>i.J;t131 Cf jJ [RroM; YAESU! \~/ ,, v 
MOTOROLA HOBBY COMPUTERS 

ATLAS• BIRD• COE• DENTRON 
ETO •HUSTLER •HY-GAIN 
KLM •LARSEN •MOSLEY 

ROHN FOLD OVER TOWERS 
SWAN •TEMPO • TEN-TEC 

TRI-EX• WILSON • CUSHCRAFT 

• Prompt phone and mail service 

• Liberal trade-ins 

• Large inventory 

• Same day shipment if ordered before noon 

•Visa and Master Charge acc~pted 

ilJ[;JTaL ELELT'11CNJL5, JNL. 
1201 ANNUNCIATION ST. 
P.O. BOX 30566 
NEW ORLEANS, LA. 70190 
PHONE 504-568-9879 
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AMATEUR PRODUCTS GALORE! 
YAESU 
FT-301D all solid-state tra nsceiver; 160-10 
meters ; AM, CW, SSB, FSK; 200 watts I 
PEP input on SSB, 200 watts DC input on 
CW, and 50 watts DC input on AM or FSK; 
featu res 100-Hz frequency st a bi lity, 6-
digit LED frequency display; tai lored audio 
response, 0.25 11 sensitivity, variabl e se
lectivity from 0.6 to 12 kHz, requires on ly 
13.5-volts DC power source; matching AC 
s upply a nd speaker availa ble. 

YAESU 

• 
FT-l OlE TRANSCEIVER 

Popular? l guess! Over 200.000 units of 
t h is FT- 101 series are i n service around 
t he world. 10 thru ! 60M, SSB, CW, AM , 
bui lt·in WWV reception, so lid s tate, RF 
speech processor, VOX, AC or DC opera 
tio n are some of the many reasons for 
this rig's popularity. We'll be happy to 
discuss the many fine fea t ures of the 
FT-JOIE with you today. 

KENWOOD 

TS-520$ 
160-l OM TRANSCEIVER 

Ask around a bout Kenwood's TS-520. It ' s 
in constant use around the globe and has 
a record of reliability that is universally 
admired. USB, LSB, CW, operates AC or 
DC, WWV receiver, RIT, VOX a nd noise 
blan ker are some features that make the 
TS-520 a very welcome compan ion in 
your shack. 
Also. come in and ask about the NEW 
Kenwood TS-820 that has all of the great 
feat ures fou nd in the TS·520 plus so 
many truly unique operat ing advantages 
that it is the Pacesetter of t he indust ry. 

KENWOOD 
TR-7400A two-me te r FM transceiver cov
e rs 144-148 MHz in 5-kHz s teps, select 
a ble sim plex and 600-kHz offset; PLL cir
cuitry wit h unlock protection; LED digita l 
frequency dis play; CTCS encode-decode, 
plus tone-burst; MOSFET with helica l res
onators, plus 2-pole 10.7-kHz crysta l IF 
fi lter for superior sensitivity and selec
tivi ty, and much more. Write today for 
deta ils and price. 

Call or visit with us today for assistance in selecting the Amateur product that is the most likely to 
meet your operating requirements. Wri te tor our low price today. 

RSE HAM SHACK 
1207 W. 14 MILE, CLAWSON, MICHIGAN 48017 

313-435-5660 

TRANSMATCH 
PARTS 

LOOK AT THESE PRICES , LOWEST YET : 

• 

154-10 Single section 350 pf. transmitting capacitor , 154-507 Dual-section 192 pf. section 
transmitting capacitor , 229·203 Roller Inductor 28 ~h by Multronics , 3902· 1 Turns Counter 
by Barker & Williamson . SEPARATELY PRICED AT $163.80 NOW $129.95 

WE ALSO STOCK THE OTHER TRANSMATCH PARTS. 

POPULAR TOROID 
ASSORTMENT 

We Stock a Complete 
Line of Powdered Iron 
a nd Ferrite Products . 

CONVENIENCE AND LOWER COST $15.50 Value fo r $9 .95 
INCLUDES: 2 pcs. aach , T25-2, T25-6, T37·2, T37·6, T37-10, T37·12 , T50· 10, T50-12 . 

T68·10, T80·2, T80-6, T94·2. 3 pcs . each , T50·2, T50·3 , T50·6, T68· 2, T68·3, T68-6 

A NO CONVE NI E NT STO RAG E BO X AN O SPEC SHEE TS 

TRANSMATCH BALUN SPECIAL 3 T200-2 cores plus 20 ' #14 Teflon Covered Wire 
SAVE $3 .45 TBS K it ..... . ..... .............. .... . ....... .. .... . ... . $9.75 

FERRITE BEAD ASSORTMENT 
Includes convenient plutlc storage box end one dozen aach of FB43·101 , FB43· 801, 
FB64-101, FB64· 801 , FB73· 101 and FB73-801 plus new spec sheets . Value $7 .50 for $6.95 

Add $2.00 to each order lor shipping and hendllng . Prices subject to change. 
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There's J 
nothing 
like it • 

RA DI O AM~E~llbDDk 

Respected worldwide as 

the only complete authority 

for radio amateur 

QSL and QTH information. 

The U. S. Callbook has nearly 
300,000 W & K listings. It lists 
ca lls, license classes, names 

and addresses plus t he many 
valuable back-up charts and 
references you come to expect 

from the Callbook. 

Specialize in DX? Then you 're 
looking for the Foreign Callbook 
with almost 235,000 calls, 

names and addresses of ama
teurs 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. 

RADIO AMATEUR 116 k ca DD 1Nc. 

Dept. E 925 Sherwood Drive 
Lake Bluff, 111 . 60044 

More details? Ad Check page 88. 



MODEL KR50 
• SUPERLATIVE '"FEEL" 

5-50 GRMS PADDLE FORCE 
• AUTOMATIC OR 

MANUAL WEIGHTING 
• DIT ANO OAH MEMORIES 

WITH SEPARATE DEFEATS 
• "STRAIGHT KEY" OVERRIDE 

FOR QRS OR TUNE-UP 
• GUARANTEED FOR LIFE 

BEARING PIVOTS 

A sparkling new keyer with a 
hos t of exc it ing features. A 
powerful aid to cleaner, more 
articulate CW that is relaxi ng to 
use and a joy to copy. 

The paddle assembly will delight the CW purist 
as well as the recenl graduate lrom a btJg or 
hand key. The superlative "feel" is attained by 
a magnetic return force. instantly adjustable to 
exactly the right touch for you. 

Weighting, the ratio ot dit and dah l~itsl lengths 
to the spacing between them, is either automa
tically or manually varied. In the automatic posi· 
lion, it 1s programmed to lengthen the bi ts at slow 
speed for enhanced smoothness and decrease them 
as you advance the speed, for highesl articulation. 
Or. it can be adjusted to a constant value. 

The KRSO is versati le. Dit and dah memories are 
provided for full iambic lsqueezel keying. Either 
dit or dah. or both. may be turned olf for opera
tion as a conventional type keyer. Sel f-completing 
characters at all t imes. 

A convenient "Straight key" is built-in for ORS 
sending or tune-up. Also an internal side-tone and 
1ISVAC/ 12VOC operation is provj ded. 

The KRSO is designed to have a permanent place 
in your shack for the years, perhaps decades, 
ahead. An investment in the enjoyment of CW. 

PRICE $110.00 

KR20·A 
Paddle has unique or•nci ple 
with ncellent l eel for rhyth
mic cw. Characters are self· 
completina:. 811 v.eighting s 
opt imized for normal speeds. 
Manuil key bulton con ... e 
n len tly loca t ed to r hand 

~~~~i~:ia~'. d~' ~:~i~ ~~~~~it 
boards. 115VAC Qt 6 to 14 
voe. HW O 21/1" x 4 V2" x 
81/4" , Wt. 21/2 lbs. 

PRICE $69.50 

KRS-A 

KRl·A 
This is the paddle mechanism 
used in the KRSO. Requites 6· 
14 voe f or adjustable electro· 
magnet ic paddle relurn f0tce. 
Adjustab le conl.ilCf spacinc. 
For iambic 0 1 conven liona l 
keyers. " Str:11"h t lc ey .. but 
ton. Housed in an all ractlve 
mcl31 case with croam front 
panel, walnut vinyl top. Size: 
2" X 4" X 6", Wt. Ph lbs. 

PRICE $35.00 

KR2-A 
Similar to the KR20A but Th e paddle used 1n lhe KR20A. 
without monitor si1nal ard Single paddle l or non·iambic 
AC power su ppl y. A great keyers. " Stu1ght kty"' bu lton 
value. For 6·14 voe operation . I conven ient ly l ocated. crnm 
Size HWO 2 .. X 4 .. X 6'"'. alumi num case w ith walnut 
Weight: 1112 tbs. vinyl top. Size: 2 .. X 4" X &•, 

PRICE $39 50 We ight , I'h lb. 
. PRICE $17.00 

,~~t;EN-TEC, lllC . ·~.Jll JVIERVILLE. TENNESSEE 37862 
EXPORT: 5715 llNCOLN AVE .. CHICAGO, ILL. 60646 

,-------------------~ l m hatlicraliers m I 
, ~ IS BACK - BIGGER ~ , 
t and BETTER THAN EVER - and , 
' "HAM" BUERGER HAS IT! I 
' H2M·500 ' i Frequency synthesized 800· A 
' c hannel (5 kHz steps) 144-148 ' 
i MHz FM Mobi le T ransce iver A 
' w i th PLL d igital frequency read- ' 

t ou t . 1W o r 25W output. 13.8 t 
v o e and repeater 

capability. 

t t 
i Frequency synthesized BOO-channel (5 k Hz A 
' steps) all-mode eWIAMIFM/SSB 144·1 48 ' 
i MHz Transceiver wi th PLL digital frequen· A 
' cy readout , 12 watts outpu t, 117 VAe. 13.8 ' 
6 voe and VXO, SSB, VOX noise blanker and 6 
' repeater o ffset. ' t H2M-1000 .... . ....... $749°0 H2M-500 .. .... $389°0 t 
A Call or write TODAY for our very best deal on: Antenna Specialists, 6 
' As iatic, Drake, Hal lic rafters , Hy·Gain, Mosley, Regency, Rohn, Telex, ' 
i Ten-Tee, and Wilson. REMEMBER: We pay shipping charges on all 6 
' prepaid orders! ' 

t "HAM" BUERGER, INC. t 
t ELECTRONIC EQUIPMENT DISTRIBUTOR t t WA3ZIO·Bob I · 

1 

t 
A wa3BPJ-Bob 68 NORTH YORK RD. :::rn1cm • 

' WILLOW GROVE, PA ' t WB3GXP-Oave 19090 • t t WB3HOF-Jeff (215) 659-5900 . . . • t --------------------
More details? Ad Check page 88. 

R-X NOISE BRIDGE 

.J Learn the truth about 
your antenna. 
V Find its resonant 
frequency. 
V Adj~st 
operating 
and easily . 

it to your 
qui ckly frequency 

If there is o ne place in y our station 
w here you cannot risk uncertain 
results it is in your antenna. 

The Palomar Engineers R -X Noise 
Bridge tells you if your antenna is 
reso nant or not and, if it is not, 
whether it i s too long or too short. 
All this in one measurement 
reading. And it works just as well 
with ham-band-on ly receivers as 
with general coverage equipment 
because it gives perfect null 
readings even when the antenna is 
not resonant. It gives resistance and 
reactance readings on d ipoles, 
inverted V ees, quads, beams, 
multiband trap dipoles and 
verticals. No station is complete 
without this up-to-date instrument. 

Why work in the dark? Your SWR 
meter or your resistance noise 
bridge t ells only half the story. Get 
the instrument that really works, 
the Palomar Engineers R-X Noise 
Bridge. Use it to check your 
antennas from 1 to 100 MHz. And 
use it in your shack to adjust 
resonant frequencies of both series 
and paralle l tuned circuits. Works 
better than a dip meter and costs a 
lot less. Send for our free brochure. 

The price is $49.95 and we deliver 
postpaid anywhere in U .S. and 
Canada. California residents add 
sales tax. 

Italy write i2VTT, P.O . Box 37, 
22063 Cantu . Elsewhere send 
$52.00 (U.S.) for air parcel post 
delivery worldwide. 

Fully guaranteed by the originator 
of the R-X Noise Bridge. ORDER 
YOURS NOW! 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 
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LOCATOR 
TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER 

Alabama 
LONG'S ELECTRONICS 
2808 7TH AVENUE SOUTH 
BIRMINGHAM, AL 35202 
800-633-3410 
Call Us Toll-Free 
To Place Your Order. 

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

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

Florida 
LAFAYETTE RADIO ELECTRONICS 

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

Illinois 
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 
812-238-1456 
Communications Headquarters 
of the U.S.A. 

Iowa 
BOB SMITH ELECTRONICS 
12 SOUTH 21ST STREET 
FORT DODGE, IA 50501 
515-576-3886 
For an EZ Deal on New 
or Used Equipment. 

Maryland 
THE COMM CENTER, INC. 
LAUREL PLAZA - RTE. 198 
LAUREL, MD 20810 
301 -792-0600 
Drake, Hy-Gain, Mosley, Tempo, 
Ten-Tee, Wilson. 

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

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

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 York 
HAM-BONE RADIO 

(Div_ Stereo Repair Shop) 
3206 ERIE BOULEVARD, EAST 
SYRACUSE, NY 13214 
315-446-2266 
We Deal, We Trade, 
We Discount, We Please! 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA®" 
since 1925. 
Call toll free 800-645-9187. 

Ohio 
UNIVERSAL AMATEUR RADIO 
1280 AIDA DRIVE 
REYNOLDSBURG (Columbus) 
OH 43068 
614·866-HAMS 
Drake, Yaesu, Ten-Tee, KOK, Wilson. 
All Lines In Stock. 

Pennsylvania 
ELECTRONIC EXCHANGE 
136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 
Personal attention to Newcomer 
and Oldtimer. 

Amateur Radio Retail Dealers: 
Your store belongs in HORIZONS LOCATOR, The 

beginners where-to-buy-it bible. Call toll free 

800-258-5353 for complete details - do it today. 
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Price-Buster. 
The Kantronics Mobile 2 

Antenna Kit offers a reasonable 
alternative to the high priced VHF 
antenna! The Mobile 2 is a high
quality, quarter-wavelength antenna 
that is quickly assembled. Everything 
needed for use with your 2 meter rig is 
included in the kit. 

Adjustable whip length and ac
companying Allen wrench permit tun
ing your Mobile 2 for best SWR, and 
18 feet of RG-58/U coax connect to 

. almost any point on your car. Kit also 
includes a standard PL-259 connector. 

All these features . .. for a 
low, low price! 

Write us , or ask your dealer about 
the Mobile 2 and other Kantronics 

only $8.95 

lllKANTRONICS 
Telephone 913 ·842· 7745 
1202 East 23rd St. 

More details? Ad Check page 88. 

The Lightweight Champs. 

Lawrence. Kansas 66044 

.... ·- -- -·-. -·-- ... 
the famous 

HAM·KEYS 
The keys that are easy 
to put your fingers on! 

JUST DIAL 

1-800-325-3636 •· 
TOLL FREE 

Model HK-1 
• Dual -lever sq1u•t•/P paddle 
• Use with HK-S or any 

electronic k<~y f' t 

• Heavy base \·.11111 n rm-sllp 
rubber f e£:1 

• Pacld lc s revPr sll>IC· lor w 1cle-

~:~~~se· s299s 
spac1119 

Model HK-2 
• Same as HK - I 1e..,s ba~e for 

1 nC.Of::IOf~llOll 11t 01,·, 11 k <?yC' 

Model HK-3 

• S ame as ;:-itJov~ · 
l<'ss Das!' $9.95 

Model HK-4 

_.,,_ • Base only 
" w i th rubbe1 l<><'I $1 2.00 

... ...,/Termmals_ red or bl ac k $ 75 each 

• Spel'<I vol111n<· rune and we1yh1 
con1r nb. all inoun tcci on lron1 
pl!ne1 

• F e r LJSe ~·.- ith ex l e rn l!I paddle suc h 
as HK- I Of HK -4 

• C<.tn be u se{l as C ode p ract ice 

Mode1HK-5A 
Electronic Keyer 
• New Cab.ne1 Colored· Keyed 

to M arch most m odern rad io 
equipment 

• Iambic C 1rc u 11 tor' sQueeze 
keyi ng 

• Sell-complet.ng dols and 
dashes 

• Doi memory 
• Ba ttery operated w11h 

p rov ision to r ())( l crn al powe r 
• 8u 1l1 -1n s ide- tone m o n11or 
• G r id bloc k 0 1 d 1rcc 1 key in g 

osc ill a to r with st ra 1qht- key such as H K-3 s599s 
Same day shipment ... PREPAID 

w., welcome l he use o f your • 

HAM RADIO CENTER, INC. 
83~0 · ~ 2 Qhve B lvd • f' O Box 2827 1 • S I Lows . M O fi3132 .... ·- -- -·-. -·-- ... 
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'TOU GEi 
Rl(;HT 

UP Hl:~E'/ 
• Advance Registration $14.00 per person ; with 

Hotel Sahara Late Show and two drinks $28.00 

per person or with Hotel Sahara Congo Dinner 

Show (ent ree Cornish Hen), no drinks $35.00 

per person. Tax and Gratuity inc luded. 

• Entertainment in Hotel Sahara's Congo Room has 

not been selected at press time. 

• Advan c e Re g i stration must be re ceived by 
l'f•J;ltl'll on or before December 22, 1977. 

The NATION'S ANNUAL LAS VEGAS PRESTIGE CONVENTION 

HOTEL SAHARA'S CONVENTION SPACE CENTER 

January 5-8, 1978 

• ll•J:l•Xll Registration includes: registration 

tickets , admiss ion to technical sessions, Friday 

cocktai l party hosted by TRI-EX Tower Corp.; 

Saturday cocktail party hosted by Ham Radio 

Magazine; Hotel Sahara Buffet Brunch on Sun

day, Tax and Gratuity. 

• Hotel Sahara room rate for Q•J:l•lll registered 

delegates $22.00 per night plus room tax, single 

or double occupancy. 

• Hotel Sahara room reservation request card will 

be sent only to l"•J:UJ .. ! registered delegates 

and exhibitors only until December 22, 1977. 

Send your check or money order to IL1•J:l•X• , P. 0. Box· 945, Boulder City, NV 89005 
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RATES Regular classified is available 
at 50¢ per word. Display classified (1 inch 
deep x 21/• inches wide) is $50, or at the 12x 
rate is $35. All Ad Scan payable in advance. 
No cash discounts or agency commis
sions allowed. 

HAMFESTS Sponsored by non-profit 
organ izations receive one f ree regular 
classified ad (s ubject to our editi ng). 
Repeat insertions of hamfest ads pay the 
standard rate. 

COPY No special layout or arrange
ments ava ilable. Material shou ld be 
typewritt en or clearly pri n ted (not al l 
capi tals) and must include full name and 
address. We reserve the righ t to reject 
unsuitable copy. HORIZONS cannot check 
each advertiser and th us cannot be held 
respons ib le for claims made. Liability for 
correctness of material l imited to cor· 
rected ad in next available issue. 

DEADLINE 15th of fourth preceding 
month. 

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

FREE LICENSING CLASSES in Flushing, NY 
area. Send inquiries to FRATS (Flushing Rad io 
Amateur Technical Society), 62026 Boelsen 
Crescent , Rego Park, NY 11374. 

CUSTOM ENGRAVING for the Ham and Ham
shack. 1 x 3• Namebadge with name and call 
$2.50. 2 x 8" Nameplate w/acrylic base $5.25. All 
colors. Send check o r money o rde r to Ed's 
Engraving, Box 644, Westfield, MA 01085. 

SST T-1 RANDOM WIRE ANTENNA TUNER 
A.II b.lfld Of le•ilflOf'I 1160-10 mGl•f\) 'M l h 

rnnSI " " " 1;mdom l~th vrrue 100 """11 
OU IJ>UI PO- tllJlllh•hly lde•I !tu 110tmh lc 
°' horrw:· Ul"t'•.Jl•on To•ood •nduc10< toi 
i.nWll ,,t., ) • 4 1 4 • 2 3 8 Buol• ' " ""'on 
IUOC' up "1d -.. .. lo• so 239 .:o .... COt\0('\.1\1• 

Gv;)f ;,nrtt<J 1{)• I v•. 10d""' t1 1i.J Cot111NCT 
- easy 10 U !.< o nly $ "9 9~ PO~lll.lid I A d d 
S.alc~ f .:i• •!l c .~+I) 1;!1 :H J 71i 5BR 7 

SST ELECTRONICS. PO BOX I. LAWNDALE, CA <>0260 

STOP THIEVES ! Protec t your rig with guaran
teed slide mount. $7.95 ppd. Adams H-101, Box 
408. Chadron, NE 69337. 

OSL's with class! Unbeatable quality, reason
able price. Samples, 25¢. QSL's Unlimited, Box 
27553H, Atlanta, GA 30327. 

AW ARD CERTIFICATES 
Award for Public Service or Emergency 
Communications Award. Send 2.00 each, 
event, name and address. FREE Infor
mation. 49'er RADI O CLUB, Box 
1400-HH, Downey, Calif. 90240. 

CODE PRACTICE OSCILLATORS, hand keys, 
electronics keyers, other produc ts. Free 
catalog. Globalman Products , Box 246, El Toro, 
CA 92630. 714-533·4400. 

STOLEN EQUIPMENT: DRAKE ML-2, SN 11 546, 
with 34/94, 94/94, 16/76, 07167, 22182, and 25/85 
crystals insta lled. Stolen fro m Tom Fraser, 
WA0QQT, Colorado Springs, Co lorado. Cal l 
(303) 635-891 1, Ext. 3874. Anyone desiri ng to l ist 
stolen Amateur radio equipment please send 
informat ion to Co lo rado Council of Amateur 
Radio Clubs C/O Charles E. Myers W0RNT, 1120 
Yosemite Drive, Colorado Springs, CO 80910. 
Please include as much identification informa
tion as possible. Free distribution will be made 
to all Amateur radio magazines and Colo. 
Amateur radio clubs. Funds for postage and 
prinl ing will be greatly appreciated. 

NORTH CAROLINA QSO PARTY - f rom 1900Z 
Dec. 2 through 0100Z Dec. 4. Suggested fre
quencies are plus/minus 10 kHz: cw, 3560 7060 
14060 21060 28060; Novice, 3720 7120 21 120 
28120; ssb, 39007270 14290 21390 28590. Out-of
state stations transmit RS(T) and s tate, province 
o r country . NC stat ions send RS(T) and NC 
county. Logs must be postmarked no later than 
Jan. 10, 1978 and sent to: Alamance ARC Inc., 
2822 Westchester Dr., Burlington, NC 27215. For 
additional information write K4EG. 

SECOND ANNUAL WELLESLEY AMATEUR 
RADIO Society QSO Party from 0100Z November 
19th to 1900Z November 20th. Exchange RS(T) 
and ARAL Section or Country with W1TKZ on 
3.950, 7.250, 14.310, 21.400, 28.600, and 146.52 
(phone) or 3.720, 7.120, 21.120, and 28.120 (CW). 
QS L a n d l ong SASE to W.A .R. S. , 32 4 
Washington St., Wellesley, MA 02181 . 

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

SOCIETY OF WIRELESS PIONEERS second an
nual membersh ip on-the-ai r CW QSO Party, 
December 17th & 18th for the full GMT period. 
All members with Amateur l icenses are en
couraged to call CQ SOWP 55 kHz up from the 
low end of each Amateur band. Informat ion from 
Bill Wilmot, K4TF, 1630 Venu s Street, Merritt 
Is land, FL 32952. 

MICROCOMPUTER INTERFACING WORK· 
SHOP, December 8 · 10, 1977. A three-day work
shop based o n th e 8080 and 8085 micro
processors, with over 20 microcomputers avail
able for participant use; and ... 

DIGITAL ELECTRONICS FOR AUTOMATION 
WORKSHOP, December 6 & 7, 1977. A two-day 
workshop based on small-scale and medium
scale TTL integrated circuits, with in-depth lec
tures and individual breadboarding stations. Fo r 
more information on these workshops, write Dr. 
Norris Bell , V.P.I. and S.U. Continuing Educa
tion Center, Blacksburg, VA 24061 , or cal l (703) 
951-6328. 

WEST COAST BULLETIN edited and transmitted 
by W6ZF, 9 PM PDT (8 PM PST) (0400 UTC) 3450 
kHz, A-1, 22 WPM, FIRST AND THIRD MON· 
DAYS each month. Ten to fifteen items of latest 
current even ts of interest to Amateurs, wi th final 
few minutes at 25 WPM lo help build code 
speed . 

THE OAK PARK HIGH SCHOOL Electronics 
Club presen ts a Swap and Shop on Thanks
giving Sunday, Nov. 27, 1977 at Oak Park High 
Sch ool, Oak Park , M ich ig an, 48237. 
Refreshments and Door Prizes. Donation $1.00. 
Table $1 .00. 

TOROIDS 88 or 44 mH. Same day shipment. 5 for 
$3.50 postpaid . Gull Electronics, 12690 Rt. 30, N. 
Huntington, PA 15642. 

~ TRIPOLE MULTI-BAND 

U111ro m l RJd.o Ct Dtpt HJ 
1 ... 1i041 £1 PalO 11 7tlH 
TMPM .. ltlt )5tMl 1t 

,lill·b1nc!antann1 Gu 1rin\H d 
80tD S •., e~trs plu s 160' ~ SWL Band5 lk/•n·m 
).l!ur l '(..W :lfP 1i11n9 "~ tt!Jn11~ 1ap a• 
· ·ao c'Hf"~!S SO lo 170 t11n\tl"I~ VG',~, Jl).,!.tl 
Ji\a'l.3D.!Jr-lo:11•ormorisw,..,o ea 
K• TIO-K 55' 'iS ti!Sn PPQ 1'1 US..:. 

ENGRAVED NAMETAGS-11/2 "x2V2 • - $3.00. 
QTH added-$0.50. Black, bl ue, red, green, 
walnut. White letters. Beve led. Locking pin. 
Other colors available. Tag-i t Co., Box 2062, In· 
dianapolis, In. 46206. 

LaPORTE ARC'S WINTER HAMFEST, Sunday, 
February 26, 1978 at the LaPort e Civic 
Aud itorium, 50 m iles sou theast of Chicago. 
Plenty of room, free tables, good food. Donation 
$2 at gate. Talk in on 01/61 and 52 simplex. 
LPARC, Box 30, LaPorte, IN 46350. 

" THE CADILLAC" of OSL's! - New! Samples: 
$1.00 (Refundable) - MAC'S SHACK , Box 
#1171-G, Garland, Texas 75040. 

ELIMINATE ORM AND ORN problems with our 
superior CW and SSB Filters. Also CW Keyers, 
speech compressors, power s upplies , and 
mul ti band antennas assembled or in kits. Dealer 
d iscoun ts. Dynamic Electronics, Box 896, 
Hartselle, AL 35640. (205) 773-2758. 

CASH for your clean ham gear. Beacon Com
mun ications - used equipment specialists, 
879 Beaco n St., B os ton, Mass. 02215. 
617-267-1975. 
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MRADIO 
RIZONS 

Index to Volume I - 1977 
This index covers all articles published in Ham Radio Horizons dur
ing 1977. The articles are listed alphabetically under each category 
along with the author, page number and month. Categories are: 
Antennas; Construction; Features; Fiction ; Fm and Repeaters ; 
License Preparation; Miscellaneous Technical; Operating; Old-Time 
Radio; Propagation; Receivers; Regulations and FCC; Satellites; and 
Stat ion Equ ipment. 

ANTENNAS 

Antennas for hams 
W6SAI p. 34, Aug 77 

Antennas for limited space 
K41PV p. 26, Nov 77 

Dummy loads you can build 
W8YFB p. 60, Oct 77 

High-frequency antennas, al l-purpose 
G5RV p. 36, Jun 77 

High-frequency antennas, 
Part I, W1HR p. 12, Jun 77 
Part II , W1HR p. 26, Jul 77 

Inverted antenna 
W6NIF p.60, Wrap-Up 77 

Towers 
K1XX p. 22, Jun 77 

Transmission lines . .. pipel ine to the 
outside world 
W1 HR p. 32, May 77 

Tri-band wire yag i antenna 
W1 HXU p.26, Dec 77 

VHF antennas 
W1SL p. 28, Jun 77 

80-meter vertical 
Smithson p. 62, May 77 

CONSTRUCTION 

A power supply for your projects 
W1 KLK p. 30, Dec 77 

Audio amplifier, inexpens ive 
WA1 SNG p. 38, Oct 77 

Audio osci llator, simple 
W1KLK 

Build your own enclosures 
p. 38, Mar 77 

WA2PVV p. 38, Dec 77 
Electronic keyers, simple 

WA5TRS p. 54, May 77 
Erratic Error p. 76, Wrap-Up 77 

For that professional look ... 
VE3GFN p. 42, Dec 77 

Nicad Battery, how to build 
W5QNQ p. 62, Jul 77 

Novice receiver , two-band 
Thorpe p. 22, Jul 77 

Power supply for your projects 
W1 KLK p. 20, Nov 77 
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Transmitters, low-powered 
W70E p. 30, Aug 77 

Wavemeter, high-frequency 
W1 KLK p. 52, Jun 77 

Workbench, how to build 
W21MB p. 56, Jul 77 

FEATURES 

Amateur radio afloat 
W6QKI p. 12, Aug 77 

Ham radio and citizen 's band 
as communication services 
WB2AYA p.12,0ct 77 
Letter p. 70, Wrap-Up 77 

Ham rad io and hospitals 
K41PV p. 30, Oct 77 

Introduce your wife to ham radio 
WB3AIQ p. 46, Aug 77 

National Radio Astronomy Observatory 
W1HLV p. 12, May77 

Radio cont rol of models 
W2EUQ p. 12, Jul 77 

Youngest ham 
W2EUQ p. 51, May 77 

Two Watts on the "Island in the Sun" 
W1 KLK p. 15, Apr 77 

1977 Sweepstakes Winners 
W1NLB p. 70, Sep 77 

FICTION 

Call from Cedro Canyon 
W7ZC 

Power paranoia 
W1HEO 

They always came back 

p. 50, Apr 77 

p. 51, Aug 77 

W7ZC p. 47, Oct 77 
Those Days Before Spark .. . 

WA7YUA p. 66, Jun 77 
Zero bandwidth ssb 

Karryer p. 48, Apr 77 

FM AND REPEATERS 

Public service ... one ham's answer to 
the portable problem 
WA1QLI p. 24, Apr 77 

Repeaters, introduction to 
WA3VUP p. 12, Sep 77 

LICENSE PREPARATION 

Advice for beginners 
WB90JA p. 42, Oct 77 

CB to Ham, not-so-rocky road from 
W2EUQ p. 24, Mar 77 

Morse code, a plan for 
W5ZPV p. 20, May 77 

Pass your general class exam 
W1HEO p. 56, Sep 77 

Those exam questions? 
And answers! - W1SL 
Part I 
Part II 
Part Ill 

p. 27, Sep 77 
p. 52, Oct 77 
p. 56, Nov 77 
p. 60, Dec 77 Part IV 

Part V p. 32, Wrap-Up 77 

MISCELLANEOUS 
TECHNICAL 

Dawn of the semiconductor age 
WB9SDN p. 12, Wrap-Up 77 

Decibels explained 
James p. 64, Aug 77 

Elec tronics and mechanics -
a comparison 
W4KOM 

Oscilloscope uses 
WB0KTH 

Slow-scan television 
W2DD 

Taking the mystery out of 
single sideband, W1SL 
Part I 
Part II 
Part Ill 

Time signals and stations 

p. 43, Aug 77 

p. 46, Nov 77 

p. 12, Nov 77 

p. 54, Mar 77 
p. 42, Apr 77 
p. 42, May 77 

W2EUQ p. 42, Sep 77 
Understanding resistors, capacitors, 

and inductors 
WAHWT p. 46, Dec 77 

Variable-frequency osci llators 
W6SAI p. 26, May 77 

OLD-TIME RADIO 

Brass pounding on wheels 
K6QD p. 38, Jul 77 

Early day broadcasting 
W7CSD p. 34, Sep 77 

Golden Years of Radio 
W6SAI p. 32, Mar 77 

Those Old Radio Magazi nes 
K4KJ p. 38, Wrap-Up 77 

OPERATING 

All is not gold that gl istens 
W2EUQ p. 12, Dec 77 

An Evening of DX 
W9KNI p. 46, Mar 77 

Become a rare station - at home 
W4NXD p. 36, Oct 77 

Cal ling NN3SI 
W31K p. 28, Wrap-Up 77 

Contest operating 
W1GQO I K1 XX p. 38, Apr 77 

DX at dawn 
W9KNI p. 56, Aug 77 



Field day operation 
K1XX, WA1ABV I K1RX p. 38, Jun 77 

Future insight - ham radio 
W2SPJ p. 66, Wrap-Up 77 

Keep in touch with ham radio 
K3RXK p. 24, Aug 77 

Long path, short path DX 
W9KNI p. 60, Jun 77 

Phone patch, instant 
W5QNQ p. 48, May 77 

Safety tips for amateurs 
W1HEO p. 34, Nov 77 

Starlight DX 
W9KNI p. 62, Sep 77 

Television DXi ng 
WB2A YA p. 46, Jun 77 

That first QSO 
WB2AYA p . 21, Dec 77 

1750-meter band, exploring the 
W21MB p. 20, Apr 77 

PROPAGATION 

Introduction to the propagation of 
radio waves 
W9RX 

Ionospheric focusing 
W6LFM 

Radio propagation 
Aladdin 

Sunspots, strange world of 

p. 68, Apr77 

p. 54, Dec 77 

p. 74, Mar77 

W6SAI 
Error 

p.48,Jul77 
p. 76, Wrap-Up 77 

RECEIVERS 

Novice receiver, two band 
Thorpe p. 22, Jul 77 

Receiver design, a different approach 
WA5SNZ p. 42, Jul 77 

REGULATIONS AND FCC 

HRH Interviews FCC's 
John Johnston, K3BNS, W9JUV 
Part I p. 14, Mar 77 
Part II p. 10, Apr 77 
Part 111 p. 66, May 77 

SATELLITES 

Nuts and bolts approach to 
satel lite communications 
W1XU p. 20, Wrap-Up 77 

OSCAR satellites, riding high with 
K3RXK p. 18, Mar 77 

STATION EQUIPMENT 

Cutting the cost of Amateur Radio 
W6ROL p. 33, Jul 77 

Get on the air ... on a budget 
W1 HR p. 62, Mar 77 

Station accessories 
W2EUQ p. 38, Nov 77 

Voice-control led relay 
W7RXV p. 26, Oct 77 

Your hamshack, be proud of it 
WB2HJD p. 32, Sep 77 

Your station from the ground up 
W2EUQ p. 28, Apr 77 

\li7 502-886-4534 
YAliSU v 
YAESU - TEN-TEC -TEMPO 

• WE HAVE FULL SERVICE 
ON WARRANTY AND NON
WARRANTY RADIOS. 

• ALL NEW DIGITAL MODELS 
ARE NOW IN STOCK. 

• CALL US SOON FOR 
PERSONAL SERVICE. 

TEN-TEC 
544 DIGITAL 

TRENTON, KY. 42286 

COHOON 
AMATEUR SUPPLY 

i111r 
DENTRON 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing - a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. - Save money - repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go "First Class" - use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified". 

rn KESTER SOLDER 
Litton 4201 WRIGHTWOOO AVENUE / CHICAGO, ILLIN O I S 60639 
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and the 

FLORIDA STATE ARR L 
CONVENTION 

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION CENTER, ON S-435 
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND I-4 INTERCHANGE. 

FEBRUARY 1978 
DOORS OPEN ....... *6PM FRI. the 17th (Swapfest area only), 

7AM. SAT.the 18th, BAM SUN. the 19th. 

ADMISSION, $3 Advance, $4 At the door. 
Ladies FREE, Children 14 and under FREE!!! 

THOSE ADMITTED FREE MUST BE IN THE COMPANY OF A REGISTERED TICKET HOLDER AT THE DOOR. 

• MANY DOOR AWARDS • 

GIGANTIC SWAPFEST AREA 
~ • C>~ 
u "'f>-~ ~v'f>-"' 

25,000 SQ.FT. OF AIR CONDITIONED INDOOR COMFORT. 

SWAPFEST TABLES $5 PER TABLE PER DAY 

~ ~~'<(; <p~f>-
I (JO ~~ ~ SATURDAY NIGHT BANQUET 
0 y..\«> 
~ ~~ $8 per person -Great speaker lineup. 
~ RESERVE BANQUET TICKETS IN ADVANCE, LIMITED OUANITY AVAi LAB LE. 

~ FOR ADVANCE REGISTRATION, SWAPFEST AND BANQUET TICKETS 
co ,..... 
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SEND CHECK PAYABLE TO: THE ORLANDO AMATEUR RADIO CLUB,INC. 

HAMCATION CHAIRMAN, WB4HAK 

6 CAMELLIA DRIVE 

De BARY, FLORIDA 32713 

All advance ticket sales will be confirmed by return mail. Last postmark for advance sales will be Feb. 12th 1978. 

FOR SHERATON TWIN TOWERS HOTEL RESERVATIONS, WRITE DIRECTLY TO: 

The Sheraton Towers, 5780 Major Blvd. Orlando, Fla. 32805. Sing. $28, Doub. $36 per day . 

Call toll free 1-800.325-3535. Mention that you are attending Hamfest Convention. 
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~ Sorry!!! City ordnance prohibits overnight camping (Rec. vehicles,etc.) on parking lots. ~ 
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ZEN CW? 
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() 0 0 
- - - __ . ::·:.:.;~ . .:-: .' -:... - --· -

Battery model - uses 8 11 D " eel Is 
less batter ies - $86.00 ppd 

Economy AC opt ion - wa l I transformer 
p lus regulator in unit - add $10.00 

Hildreth Engineering 
Box 60003 Sunnyvale 
CA 94088 

Here is an interesting 
general electronics hob· 
by magazine. It's loaded 
with lots of interesting 
simple ci rcuit s a nd 
ideas, not only about 
radio, but in all phases of 
electronics inc luding 
test gear, audio, remote 
control and security 
electronics. 

We are sure that you will 
find a number of worth· 
while projects in this 
Briti sh magazine. 

1 Year (12 issues) $11.00 

Radio & Electronics 
Constructor 

Greenville, NH 03048 

More details? Ad Check page 88. 

77 I 78 AMATEUR RADIO 
EQUIPMENT DIRECTORY 

11/18 A#ATEIJR RADIO 
fiJ/JIPftlE.NT l>IRECTORY. 
i'?-- _. _ -- . ,.J"_fll'' 

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

11 .... ,li .... -- -- ,...__ .... 
. ... m ~'i' 

- 111n--= ~ LaZW 

li!IE!l<IJ iC-

Here's everything you want to know about 
Amateur Radio Equ ipment. Featuring descrip· 
l ions, specification, prices and pictures. 
A one stop buying and reference guide to 
all your amateur needs. The new 77 /78 sup· 
plement (32 pages) updates the 1977 Edition 
and brings the tot a I number of pages to 168 
(2 volumes). Almost 100 manufacturers / dis· 
tribulors are included. Only $3.50 (plus post· 
age and handling) for both volumes! Send for 
your directory today1 ffhe 77 /78 supplement 
is available for $1.00 postpaid if you have 
already purchased the 1977 Edition.) 

KENGORE CORPORATION , Dept. A 
9 James Avenue 
Kendal l Park, N. J. 08824 
Please send the 1977 / 78 AMATEUR RADIO EQUIP· 
MENT DIRECTORY (2 volumes). I 'm enclosing $3.75 
($3.50 plus 25¢ postage and handling - U.S. only.) 
Canadian orders $4.00, Foreign orders $5.00 (air). 

flame/ Call 
Address, _ _ _ _ _ _ _ _ ___ _ 

City'-___ _ Stale Zip 
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AD 
... for l iterature, in a hurry - we' ll 
rush your name to the compan ies 
whose names you check. 

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

ALD _ 625 Ham Outlet __ 595 

Adirondack Heath _ 060 
Radio _ _ 000 

Henry _ 062 
·Amsat _ _ 220 

Herrman __ 568 
Antenna 

Hildreth Mart _ 009 
Eng. _ 283 

Atlas _ 198 
ICOM _ 065 

Atronics _ _ 382 
Kantronics _ _ 605 

Burghardt __ 530 Kengore __ 538 
CW Elect. _ 533 

Kenwood · 
Cohoon _ 559 Kester Solder • 
Colorado Klaus _ _ 430 

Silver __ 630 

Comm. 
Larsen _ _ 078 

Center __ 534 Long's_468 

Comm. MFJ _082 
Spec. _ 330 Madison• 

Cushcraft __ 035 Mat ric _ _ 084 
Daytronics _ _ 612 Orlando Hamcation • 
Dentron _ _ 259 Palomar __ 093 

Digital 
Elect. _ 631 

Partridge _ _ 439 

Drake_039 
RSE Ham· 

shack _ 607 

E. T.O. • Callbook _ 100 

Elect. Dist. _ _ 044 Radio Constructor 
Erickson __ 047 _ 586 

HAL_057 Radio Shack_ 165 

" Ham" SAROC • 
Buerger _ _ 604 Ten-Tee • 

Ham Center __ 491 Whitehouse _ _ 378 

H. R.C. B. _ 150 Wilson __ . 123 
,~ - · 

*Please contact th is advertiser directly. 

Limit 15 inquiries per request. 

WRAP-UP, 1977 
Please use before January 31, 1978 

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

N A M E ----- - - - - ---

CAL~-------

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

CITY _ _ _____ _ _ __ ~ 

STAT E _ ___ _ ZIP _ _ _ _ _ 
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CALL TOLL FREE 
800-228-4097 

for prices on Yaesu, Tempo, Swan, 
Ten-Tee, lcom, MFJ, Nye-Viking, 
Drake, Hy-Gain, Dentron, Midland, 
and COE. 

DRAKE 
TR4-CW (Rln 80-lOm hf trans. with CW 
filter reg. $699.00 Now $629.00 
34PNB Noise blanker for TR·4C 

reg. $100.CO Now $90.00 
RV-4C Remote VFO/speaker 

reg $150.0C Now $134.95 
AC-4 AC power supply for TR·4C & T-4XC 

reg $120.00 Now $109.00 
DC·4 DC power supply 

reg. $135.00 Now $124.00 
L4 B Linear amplifier 

reg. $895.00 
SSR- 1 Gen. coverage rcvr. 

reg. $350.00 
R-4C 80-lOm receiver 

Now $789.00 
.5-30 MHz 

Now $279.00 

reg $599.95 Now $539.95 
4-N B Noise blanker for R-4C 

1eg $ 70.00 Now $64.00 
T-4XC 80·1Dm transmitter 

reg $599.95 Now $539.95 
TV-3300LP Low pass filter 

reg. $26.60 Now $19.95 
MN-2000 Antenna Tuner 

reg. $240.00 Now $219.95 
MN-4 Antenna Tuner 

reg $120.0G Now $109.95 
1525 Encoder Microphone 

reg. $49.SS Now $45.95 
TR-33C, 2m Port ab le Xcvr 

reg. $229.95 Now $209.95 

HY-GAIN 
TH6DXX 6 element super Thunderbird 

reg. $249.•;5 Now $209.95 
TH 3.MK3 3 element tr i·band 

•eg. $199.95 Now $169.95 
204BA 4 element 20m beam 

ret; . $189.95 Now $159.95 
Hy.Quad, 2 el. Quad, 10-20 meters 

•eg $219.95 Now $189.95 
TH3JR 3 element tro-band 

•ec $144 .50 Now $1 29.95 
TH2MK3, 2 element tr i·band 

•eg. $139.95 Now $1 24.95 
402BA 2 element , 40m 

reg. $: 99.95 Now $169.95 
203BA 3 element 20m 

rei;. $129.95 Now $109.95 
153BA 3 element 15m 

•eg. $79.95 Now $69.95 
103BA 3 element lOrn 

•eg $54.95 Now $49.95 
DB10·15A 3 element 10, 15m 

•cg $: ~9 9 5 Now $134.95 
18HT Hy-Tower, •eg $279.95 Now $239.95 
2BDQ Trap Doub let 40, 80m 

•ec $49.95 Now $44.95 
5BDQ Trap Doublet 10 thru 80m 

reg $79.95 Now $69.95 
12AVQ 1Q.20m vertical 

•eg. $37.95 Now $33.95 
l4AVQ/ WB 10-40m vertical 

rei; $57 00 Now $57.00 
!BAYT / WB 10-80m vert ical 

reg $97.00 Now $84.95 
LA·l Lightn ing Arrestor 

reg. $44.95 Now $39.95 
BN-86 Ferrite Balun 

reg $1 5.95 
203 3 el 2rn beam 
205 5 el 2m beam 
208 8 el 2rn beam 
21 4 14 el 2rn beam 
273 4 el J-Pole 
3806 2rn Handheld 

Now $14.95 
$1 2.95 
$16.95 
$19.95 
$26.95 
$49.95 

reg $189 00 Now $169.00 
3 750 Transceiver 

ret; . $18g5.00 Now $1695.00 

CALL FOR DAILY SPECIALS 
OPEN 7 DAYS A WEEK 

Talk to Bot>. WH.'RQZ. Joe , WA:'WRI. Don , 
ws.-YEZ. Roy. wu.·wwA, s .11. WB .'YHJ. 
or Ken WD.·trv-R 

800-228-4097 
Nebr. residents call 

402·466-3733 collect 

Communications Center 
2226 North 48th St reet 

Linco ln, NE 68504 

AD INDEX 
ALO Industries 55 
Adirondack Radio Supply 87 
Amsat 64 
Antenna Mart 72 
Atlas Rad io Cover IV 
Atron ics 81 
Burghardt Amateur Center 58, 59 
CW Electronic Sales Company 73 
Cohoon Amateur Supply 85 
Colorado Si lver Co. 72 
Communicat ions Center 88 
Communicat ions Special ists 57 
Cushcraft 4. 89 
Dentron Radio Co. 48, 49 
Digital Electronics, Inc . 77 
Drake Co., R. L. Cover II, 26, 27 
Ehrhorn Techno log ical Operations 75 
Elec tronic Distributors 87 
Erickson Communications 69 
HAL Communications Corp. 65 
"Ham" Buerger 79 
Ham Radio Center 56, 81 
Ham Radio's 

Communications Bookstore 56, 71, 74, 80 
Ham Radio Outlet 9 
Heath C-ompany 37 
Henry Rad io Stores 63 
The Herrman Co. 56 
H ildreth Engineering 87 
!com 7 
Kantronics 81 
Kengore Corporation 87 
Trio-Kenwood Communications, 

Inc. 90-96, Cover Il l 
Kester Solder 85 
Klaus Radio, Inc. 76 
Larsen Antennas 68 
Long's Electronics 
MFJ Enterpri ses 3 
Madison Electronic Supply 69 
Matric 73 
Orlando Hamcation 86 
Palomar Engineers 54, 62, 79 
Partr idge Electronics Ltd. 69 
RSE Hamshack 78 
Radio Amateur Call book 78 
Radio & Electronics Construc tor 87 
SAROC 82 . .. ~ 
Ten-Tee 72, 79 - ~· 

.. . 
:-· \ 

G. R. Whitehouse & Co. 78 
Wilson Electronics 10 

Foreign Subscription Agents 
for Ham Radio HORIZONS 

Ham Aadro Aus1ria 
t<arin Ueber 
Postlach 245<4 
D· 7850 Loerrach 
Wesl Germany 

Ham Radio Belg ium 
S1ereoh0use 
Bru ssel sesteenweo 416 
B·9218Gen1 
Belgium 

Ham Radio Canada 
Box 114. Goderich 
O n!a no. Ca mt.d.J N7A JV~ 

Ham Radio Europe 
Box 444 
5·194 04 Upplands vasby 
Sweden 

Ham Radio France 
Chris tiane Michel 
F-891 17 Patty 
France 

Ham Radk> Germany 
Ka rin Ueber 
Postfach 2454 
0 ·7850 Loerrach 
Wes t Germany 

Ham Rad io Holland 
MAL Ec1ron1cs 
Postbus 88 
NL·2204 Del l! 
Holl<1nd 

Him Radio Italy 
STE. Via Mani.ago 15 
1·201 3' Miiano 
llaly 

Ham Radio Switzerland 
K.eir in Ueber 
Poslfach 2454 
0·7850 Loerrach 
Wes t Germany 

Ham Radio UK 
P.O Box 63, Han ow 
Mtodlesex HAJ 6HS. 
Eng la no 

Holland RacJ lo 
UJGreenway 
Greenside. JohannH burg 
Republic o l Soutt'I Afric a 



Alive with activity at both 
ends of the band! Be a part of the total 
2 Meter picture with the Cush Craft 
Twist Antenna. Actually two, easily 
assembled, 10 element yagis in one -
the vertical elements are cut for the 

high end, the horizontal elements for 
the low end, and separate feed lines 
are used. The A 147-20T is tailored to 
meet the demands of the operator 

" who enjoys the best of both worlds 
- FM and SSB/ CW. 

A 147-20T $54.95 

... Extend your horizon - Explore the excit
ing new world of amateur satellite communications using 
low power with our multi-polarized Twist Antennas. All 
models include phasing harness for selectable linear or right/ 
left circular polarization . Two of these Twists may be mount
ed on the A 14T-MB mounting boom which is complete with 
a pre-drilled plate for a readily available mast-through rotator. 
Face this challenging frontier-Become a Specialist! 

Model ..•• 
Center.Freq. !MH,) 
No. Elements 

· Weight !lbs. I 
Wind Su.rt Area (ft:' I 

.Mpunting 
''D' ''' ··' ' ·. s(lnches) 

.i!· Ft~ :i:H·' ::iii· 

A 144-1 OT $34.95 A432-20T $49.95 
A144-20T $54.95 A14T-MB $15.95 

PERFORMANCE ARRAYS • • • 
Enjoy fade-free contacts on VHF/ UHF with Twist Antennas and 
Arrays. Excellent for scatter and other long-haul techniques. Double 
your effective radiated power by stacking two Twists, or quadruple 
ERP by stacking four Twists. Arrays are easily assembled for your 
special communications requirement. Write for stacking and phasing 
harness details concerning amateur and commercial frequencies . 

Dependable communications - Now Yours! 

SPECIFICATIONS 
A147-20T A144-10T 
144.5/ 146.5 145.9 
10/ 10 10 
6 3.5 
1.42 .74 
Center 
40i<40)(140 

, A432,2or 
432 '. 
20 
3.5 ... 
.37 ;.: 

More details? Ad Check page 88. Wrap-Up 1977 (mJ 89 
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c-··-- of he original 
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eurs worldwide. 

FULL COVERAGE TRANSCEIVER 

The T5-5205 provides full cover
age on all amateur bands from 
1.8 to 29. 7 MHz. Kenwood gives 
you 180 meter capability, WNV 
on 15.000 MHz., and an auxil
iary band position for maximum 
flexibility. And with the addition 
of 1he TV-506 transvener. your 
TS-5205 can cover 160 meters 
to 6 meters on 55B and CW. 

DIGITAL DISPLAY DG-5 (option) 

The Kenwood DG-5 provides 
e.y, acanta raedout of your 
operating fraquenc:y while trans
mitting Md receiving. 

OUTSTANDING RECEIVER 
SENSITIVITY AND MINIMUM 
CROSS MODULATION 

The TS-5205 incorporates a 
35K35 dual gate M05FET for 
outstanding cross modulation and 
spurious response characteristics. 
The 35K35 has a low noise 
figure (3.5 dB typ.) and high 98in 
(18 dB typ.) for excellent 
sensitivity. 

NEW IMPROVED SPEECH 
PROCESSOR 

An audio comPfMlion amplifier 
gives you extra punch in the pile 

ups and when the going gets 
rough. 

VERNIER TUNING FOR FINAL 
PLATE CONTROL 

A vemier tuning mechanism 
allows eesy and accurate adjust
ment of the plate control during 
tune-up. 

FINAL AMPLIFIER 

The TS-5205 is completely solid 
state except for the driver (12B
Y7 A) and the final tubes. Rather 
th9n sublitute TV sweep tubes as 
final amplifier tubes in a state of 
the an amateur tranteeiver. 



Kenwood ha employed two 
husky S-2001A (equivalent to 
6 1468) tubes. Thne rugged, 
t ilTl9i>f'CMln tubel are known for 
their long life and superb linearity. 

HIGHLY Er'F;;cn vr: f':!Olnl! 
3LAN1<€.H 

An effective noi9e blanking cricuit 
developed by Kenwood that vir
tually eliminates ign ition noi1e is 
built into the TS-520S. 

RF ATYENUATOR 

The TS-520 S has a bunt-in 20 
dB attentuator that can be acti
vated by a push button swich 
conven iently located on the 
front panel. 

:'ROVl<;;l ()l'J . UFl 
EXTERNAL RECEIVER 

A special jack on the rear panel 
of the TS-520S provides receiver 
signals to an external receiver for 
increased station versitility. A 
switch on the rear panel deter
mines the signal path ... the 
receiver in the TS-820 or any 
external receiver. 

VF0-520 NEW REMOTE VFO 

The VF0-520 remote VFO 
matches the styling of the TS-
520S and provides maximum 
operating f lexibility on the band 
selected on your TS-5205 . 

, ,..., r ·uWiZk ... li l-'I' Y 

The TS-520S is completely self
contained w ith a rugged AC 
power supply built-in . The addi
t ion of the DS-1 A DC-DC 
converter (opt ional) allows for 
mobile operation of the TS-520S. 

The TS-520S has 2 convenient 
RCA phono jacks on the rear 
panel for PHONE PATCH IN and 
PHONE PATCH OUT. 

, r {i ' '") 
The CW-520-500 Hz filter can be 
easilly installed and w ill provide 
improved operat ion on CW . 

/J. 

The AGC circu it has 3 positions 
(OFF. FAST, SLOW) to enable 
the T5-5205 to be operated in 
the optimum condition at all 
times whether operating CW 
or 5SB. 

The T5-5205 retains all of the 
features of the original T5·520 
that made it tops in its class: RIT 
control • 8 -pole crystal f ilter • 
Built-in 25 KHz calibrator • Front 
panel carrier level control • Semi-
break-in CW with sidetone • -. 
VOX/PTT / MOX • TUNE position 
for low power tune up • Built-in 
speaker • Built-in Cooling Fan • 
Provisions for 4 fixed frequency 
channels• Heater switch. 

C..°Y' TS-620 
(,£Vpecifications 
Amatelr Binds: J60.10 llMttls 

plus WWV (receift only) 
Modes: llSB, LSB, ON 
Aalenna Impedance: 50.75 Ohms 
Frequency Stability: Within :!: 1 

kHz durin1 one hour after one 
minute of warm-up, and within 
HIO Hz during any 30 minute 
period thereafter 

Tubes & Semiconductors: 
Tubes .. . . . 
(S2001A x 2, 128Y7A) 
Transistors . . 52 
FETs .. . 19 
Diodes. .. . . 101 

Power Requirements: 120/220 V 
AC. 50/60 Hz. 13.8 V DC 
(with optional DS·IA) 

Power Consumption: Transmit: 
280 Watts Rereive: 26 Watts 
(with heater ofO 

Dimension: 333(13"') W x 153 (6-0) 
H x 335(13· (13-3/16) D mm(inch) 

Weight: 16.0 kg(351 lbs) 
TRANSMITTER 
RF Input Power: SSB: 200 Watts 
'PEP CW: 160 Watts DC 

Carrier Suppression: Better than 
-40 dB 

Sideband Suppression: Better 
than -50 dB 

Spurious Radiation: Better than 
-40 dB 

Microphone Impedance: 50k Ohms 
AF Resoonse: 400 to 2.600 Hz 

RECEIVER 
Sensitivity: 0.25 uV for 10 dB 

(S+N)/N 
Selectivity: SSB:2.4 kHz/ -6 dB. 

4.4 kHz/-60 dB 
Selectivity: CW: 0.5 kHz/-6 dB, 

L5 kHz/-60 dB (with optional 
CW-520 filter J 

Image Ratio: Better than 50 dB 
IF Rejection: Better than 50 dB 
AF Output Power: 1.0 Watt (8 

Ohm load, with less than 10$ 
distortion) 

AF Output Impedance: 4 to 16 
Ohms 

DG-5 
SPECIFICATIONS 
Measuring Range: JOO Hz to 

40 MHz 
Input Impedance: 5 k Ohms 
Gate Time: 0.1 Sec. 
Input Sensitivity: 100 Hz to 40 

MHz .• . 200 mV rms or over. 10 
kHz to 10 MHz .. 50 mV or over 

Measuring Accuracy: Internal time 
base accuracy :!:0.1 count 

Time Base: 10 MHz 
Operaling Temperature: -10° to 

50° C/14° 122° F 
Power Requirement: Supplied 
lrom TS· 520S or 12 lo 16 VDC 
(nominal 13.8 VDC) 

Dimensions: 167(6·9/16) W x 
43(1-11/16) H x 268(10·9/16) D 
mm(inch) 

Weicht: 1.3 kr(2.9 lbs) 

DG-5 
1 1 , , 1 ~• t.11 Ji l ~ ·o, . •1 ' i . w iii ' I. • I 
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We told you that the TS-820 would be 
best. In little more than a year our 

promise has become a fact. Now. in 
response to hundreds of requests from 

amateurs, Kenwood offers the TS-
8205* ... the same superb transceiver, 

but ajth the digital readout factory 
installed. As an owner of th.is beautiful 

rig, you will have at your fingertips 
the combination of controls and fea
tures that even under the toughest 

operating conditions make 
the TS-820S the Pacesetter that it is. 

Follow ing are a few of the 
TS-820 S' many excit ing 
features. 
PLL • The TS-820 S employs 
the latest phase 1.ock loop 
circuitry. The single 
conversion receiver section 
performance offers superb 
protect ion against unwanted 
cross-modulation. And now 
PLL allows the frequency to 
remain t he same when 
switching sidebands (USB, 
LSB, CW) and eliminates 
having to recal ibrate each 
time. 
DIGITAL REA DOUT• The 
digital counter display is em
ployed as an integral part of 
the VFO readout system. 
Counter m ixes the carrier VFO , 
and first heterodyne freq uen
cies to give exact frequency. 
Figures the frequency down 
to 10 Hz and d igital display 

reads out to 1 0 0 Hz. Both 
receive and transmit frequen
cies are d isplayed in easy to 
read, Kenwood Blue dig its. 
SPEECH PROCESSOR • An 
RF circuit · provides quick 
time, constant compression 
using a true RF comr ressor 
as opposed to an AF clipper. 
Amount of compression is 
adjustable to the desired 
level by a convenient fron t 
panel control. 
IF SHIFT• The IF SHIFT 
cont rol varies t he IF pass
band w it hout changing the 
receive frequency. Enables 
the operator to elim inate 
unwanted sig nals by moving 
them out of the passband of 
the receiver. This feature 
alone makes the TS-820 8 
a pacesetter. 

"The TS-820 and DG-1 are still avail· 
able separately. 



Experience the excitement of 6 
meters. The TS-600 all mode trans
ceiver lets you experience the fun 
of 6 meter band openings. 
This 10 watt, solid state rig covers 
50.0-54.0 MHz. The VFO tunes the 
band in 1 MHz segments. It also 

Experience the luxury of 450 MHz 
at an economical price . 

The TR-8300 offers high quality 
and superb performance as a result 
of many years of improving VHF I 
UHF design techn iques. The trans-

has provisions for fixed frequency 
operation on NETS or to l isten for 
beacons. State of the art features 
such as an effective noise blanker 
and the RIT (Receiver Incremental 
Tuning) circuit make the TS-600 
another Kenwood " Pacesetter". 

II 
ceiver is capable of Fa emission 
on 23 crystal-controlled channels 
(3 supplied) . The transmitter out
put is 1 0 watts. 
The TR-8300 incorporates a 5 
section helical resonator and a 

An easy way to get on the 6 
meter band with your TS-520 / 
520$, TS-820/ 820$ and most 
other transceivers. Simply plug 
it in and you 're on .. . full band 
coverage with 1 0 watts output 
on SSB and CW. 

two-pole crystal filter in the IF 
section of the receiver for improved 
intermodulation characteristics. 
Receiver sensitivity, spurious 
response, and temperature 
characteristics are excellent. 



•• . . . pacesetter in amateur radio 

Ch ck out the new "built-ins": 
ts tal readout, receiver pre-amp, 

semi break in, and CW sidetonel 
c ur e, it's still all mode, 144-148 

MHz and VFO controlled. 

Features: Digital readout with " Kenwood Blue" digits• 
High gain receiver pre-amp • 1 watt lower power switch • 
Built in VOX • Semi-break in on CW • CW sidetone • 
Operates all modes: SSB (upper & lower), FM, AM and CW 
• Completely solid state circu itry provides stable, long last
ing, trouble-free operation • AC and DC capability (operate 
from your car, boat, or as a base station through its built-in 
power supply)• 4 MHz band coverage (144 to 148 MHz) • 
Automatically swi_tches t ransmit frequency 600 KHz for 
repeater operation. Simply dial in your receive frequency 
and the radio does the rest ... simplex, repeater; reverse • Or 
accomplish the same by plugging a single crystal into one 
of the 11 crystal positions for your favorite channel • 
Transmit/ Receive capabil ity on 44 channels with 11 crystals. 

Handsomely styled and a perfect companion to 
the TS-7005. This unit provides you with the 
extra versatility and the luxury of having a 
second VFO in your shack. Great for split 
frequency operation and for tuning off fre
quency to check the band. The function switch 

on the VFO-700S selects the VFO in use and 
the appropriate frequency is d isplayed on the 
d igital readout in the TS-700S. In addition a 
momentary contact " frequency check" switch 
allows you to spot check the frequency of the 
VFO not in use. 



Features Kenwood's unique Continuous Tone Coded 
Squelch system, 4 MHz band coverage, 26 watt 
output and fully synthesized 800 channel operation. 
This compact package gives you the kind of perform
ance specifications you've always wanted in a 
2-meter amateur rig. 
Outstanding sensitivity, large-sized helical resonators 
with High Q to minimize undesirable out~f-band 
interference, and give a 2-pole 10. 7 MHz monolithic 
crystal filter combine to give your TR-7400A outstand
ing receiver performance. Intermodulation character
istics (Better than 66dB), spurious (Better than - 60dB). 
image rejection (Better than - 70dB), and a versatile 
squelch system make the TR-7 400A tops in its class. 
Shown with the PS-8 power supply 

(Active filters and Tone Burst Modules optional) 

• 
This 100 channel PLL synthesized 146-148 MHz 
transceiver comes with 88 pre-programmed channels 
for use on all standard repeater frequencies (as per 
ARAL Band Plan) and most simplex channels. For 
added flexibility, there are 6 diode-programmable 
switch positions. The 15 KHz shift function makes 
these 6 positions into 12 channels. 10 watt output, 
:t:600 KHz offset and LED digital frequency display 
are just a few of the many fine features of the TR-7600. 
The PS-6 is the handsomely styled, matching power 
supply for the TR-7500. Its 3 .5 amp current capacity 
and built-in speaker make it the perfect companion for 
home use of the TR-7500. 

The high performance portable 2-meter FM 
transceiver. 146-148 MHz, 12 channels (6 
supplied), 2 watts or 400 mW RF output. 
Everything you need is included: Ni-Cad 
battery pack, charger, carrying case 
and microphone. 
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• Dependable operation, superior specifications and excellent 
features make the R-300 an unexcelled value for the 
shortwave listener. It offers full band coverage with a 

frequency range of 170 KHz to 30.0 MHz • Receives AM, 
SSB and CW • Features large, easy to read drum dials 

with fast smooth d ial action • Band spread is calibrated for 
the 10 foreign broadcast bands, easily tuned with the use 
of a built-in 500 KHz calibrator • Automatic noise limiter • 

3-way power supply system (AC/ Batteries / External DC) 
.. . take it anyplace • Automatically switches to battery 

power in the event of AC power failure. 

Kenwood developed the T -5990 transmitter and R-5990 
receiver for the most discriminating amateur. 
The R-5990 is the most complete receiver ever offered. It is 
entirely solid-state, superbly reliable and compact. It covers t he 
full amateur band, 10 through 160 meters, CW, LSB, USB, 
AM and FM. 
The T-5990 is solid-state w ith the exception of only three 
tubes, has built-in power supply and full metering. It operates 
CW. LSB. USS and AM and, of course, is a perfect match to 
the R-5990 receiver. 
If you have never considered the advantages of operat ing a 
receiver / transmitter combination ... maybe you should . 
Because of the larger number of controls and' dual VFOs the 
combination offers flexibility impossible to duplicate with a 
transceiver. 
Compare the specs of the R-5990 and the T-5990 with any 
other brand. Remember, the R-5990 is all solid state (and in
cludes four filters). Your choice w ill obviously be the Kenwood. 

-~"--'-· ·-- .. 



HF Ll l~tS 
820 Series 
TS-8 20S .. . TS-820 with Digital 

Installed 
TS-9 0 . . . . 1 0-1 60 M Deluxe 

Transceiver 
DG- •..... Digital Frequency Display 

for TS-820 
VFO- 20 ... Deluxe Remote VFO for 

for TS-820/ 820S 
CW- 20 . . . 500 Hz CW Filter for 

TS-820/ 820S 
OS- ... . . DC-DC Converter for 

520 / 820 Series 
eries 
OS . .. 160-10 M Transceiver 

• ... .. Digital Frequency Display 
for TS-520 Series 

VFO• 20 ... Remote VFO for TS-520 
and TS-520S 

SP-5 0 .... EKternal Speaker for 
520 / 820 Series 

CW-ffao .. . 500 Hz CW Filter for 
TS-520 / 520S 

DK-520 . . . . Digital Adaptor Kit for 
TS-520 

5990 Series 
R-5990 ..• . 160-10 M Solid State 

Receiver 
T-5990 .... 80-10 M Matching 

Transmitter 
S-599 . .... External Speaker for 5990 

Series 

1iHc eqllipmcnt tltat /Jc/(}ngs iH Cl!Cfl/ 

well equipped station 

CC-2 9A ... . 2 Meter Converter for 
R-5990 

CC-69 .. . . . 6 Meter Converter for 
R-5990 

FM-599A . . FM Filter for R-5990 

SHOFl.T W/l..VE LISTENll\!G 
R-300 General Coverage SWL Receiver 

VHF LINES 
TS-600 .... 6 M All Mode Transceiver 
TS· 700S ... 2 M All Mode Digital 

Transceiver 
-.VF0-700S . . Remote VFO for TS-700S 
SJ>~o .. .. . Matching SpeakeF for 

TS-600/ 700 Series 
TR-2200A . 2 M Portable FM 

Transceiver 
TR-7400A . 2 M Synthesized Deluxe 

FM Transceiver 

MORE ACCESSORIES: 
Description 

Rubber Helical Antenna 
Telescoping Whip Antenna 
Ni-Cad Battery Pack (set) 

Model # 

RA-1 
T90-0082-05 
PB-15 
E07:0403-05 

TR-7 500 ... 100 Channel Synthesized 
2 M FM Transceiver 

TR-8300 ... 70 CM FM Transceiver 
(450 MHz) 

TV-506 . . . . 6 M Transverter for 
520 / 820/ 599 Series 

POPULAR S1"ATIOl\I /.(~~ESSO'RllES 
HS-4 . . . ... Headphone Set 
M8-1A . . . . . Mounting Bracket for 

TR-2200A 
MC-50 . . . . Desk Microphone 
PS-5 . . ... . Power Supply for TR-8300 
PS-6 . . . ... Power Supply for TR-7500 
PS-8 . . . .. . Power Supply for TR· 7 400A 
VOX-3 . . . . VOX for TS-600 / 700A 

Trio-Kenwood stocks a complete line of 
replacement parts. accessories, and menualt 
for all Kenwood models. 

For use with 

4 Pin Mic. Connector 
Active Filter Elements 
Tone Burst Modules 
AC Cables 
DC Cables 

See Service Manual 
See.Service Manual 
Specify Model 
Specify Model 

TR-2200A 
TR-2200A 
TR-2200A 
All Models 
TR-7400A 
TS-700A; TR-7400A 
All Models 
All Models 

TRIO-KENWOOD COMMUNICATIONS INC. 
111 1 WEST WALNUT / COMPTON, CA 90220 

The MC-50 dynamic microphone ha ~ 
designed expressly for amateur radio operation 
as a iplendid addition to any Kenwood lhedl. 
Complete with PTT and LOCK .witchn, and e 
micf'Ophone plug for instant hook-up to any 
Kenwood rig. Easily converted to high or low 
impedimce. (600 or SOie ohm). 



THE ALL SOLID STATE 

ATLAS 350-XL 
Its face has many interesting features: 

SSB/ CW 
TRANSCEIVER 

350 
WATTS 
SOLID 
STATE 
POWER 

P. E.P. and CW input. 

SS8 

SSB with PIT or VOX operation 
and full break-in CW operation. 

TUNE/C.W 

~ I LTE R 

Lcw~Lse. uss CW-LSB-USB FILTER 
t · .:~ Selection of upper or lower side-
;•:'" . band with 2700 Hz bandwidth, 

1.6 to 1 shape factor, or 500 Hz CW bandwidth with 
2.5 to 1 shape factor. 

AF NOTCH FILTER 
Provides better than 40 dB re
jection of an audio frequency. 
adjustable from 300 to 3000 Hz. 

DIGITAL DIAL READOUT 
(Optionall 

l 
Provides precise frequency readout within 50 Hz. All 
L.E.D. Dot Matrix 6 digit display. 

ANALOG DIAL SCALE 1 

0 to 500 kHz dial scale in 5 kHz increments. Velvet 
smooth dual speed tuning. with 18 kHz per revolution 
of fine tuning control. 

ANL N B ANL AND NOISE 

fa IE5] !~~t~E~oise Limiter reduces 
l§ l§ hash type noise interference which 

is not intermittent pulse type. 
Blanker effectively reduces or eliminates pulse type 
noises. 

R IT 

[@ 
RECEIVER 
INCREMENTAL TUNING 
Permits receiving up to 5 kHz above 
or below your tran smitting fre
quency. Especially useful for CW 

operation or in a net of SSB stations that are on dif
ferent frequencies. 

AUX VFO PLUG-IN 
AUXILIARY VFO 
(Optional) 
Can be either a tunable VFO 
with the same 500 kHz tun
ing range as primary VFO or 
a crystal controlled fixed 
channel oscillator with 
choice of up to 11 crystal 
controlled channels. 

10-160 METERS 
COVERAGE 

BAND 
7 14 

Provides a full coverage of all 
amateur bands in 500 kHz 

AUXILIARY RANGES 
Up to 1 0 additional 500 kHz 
ranges between 2 and 23 mHz 

-4 3 can be added by plugging in 
auxiliary crystals. !Will not operate between 23 and 
28 mHz.I 
ATLAS 350-Xl lless options) . .. . ... $995. 
Model DD6-Xl Digital Dial Readout . .. $229. 
Model 305 Plug-in Auxiliary VFO .... $155. 
Model 311 Plug-in Auxiliary 

Crystal Oscillator . . .... .. ... . ... $135. 
Model 350-PS Matching Power Supply $229. 
Plug-in Mobile Mounting Bracket . . . . $ 65. 

'1A~ATLAS 
~,a=;=' RADIO INC. 

417 Via Del Monte, Oceanside, CA 92054 
Phone (7 14) 433-198 3 

Special Customer Service Direct Line 
(71 4) 433-9591 


