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thoughts to consider
about the new

w2 FM SYSTEM

only $995 for 3-band UV-3

Optional
Drake 1525EM
Encoding Mike

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 But wait— even at that price you’d be
MHz fm in a single box — and it is fully mfssing_features.gincluded in the UV-3:
synthesized on each band.

1.F u]l synthesrs on all three bands

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 t0 5 kHz) .. ... $ 400.00
ﬁg 32; H‘g 22222‘;1@ fgﬁ:ll)} """ g‘éggg For your homework, then, ponder the following —
p ! A : at a suggested amateur net of $995.00, the Drake
Crystals (Assuming20 perradio) +..._ 20000 y5z3 (744.990:440) s, to say the least, an

TOTAL $1130.00 incredible value.

540 Richard St., Miamisburg, Ohio 45342
R.L. DRAKE COMPANY (S ILINT oo o

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




Call Toll Free
1-800-633-3410

for accessories

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.

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.

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 ® Omnidirectional
polar pattern. Simple instructions in-
cluded for change of talk switch posi-
tion.

19.00 call for yours today.

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 to 300
MHz and a high grade industrial cool-
ing oil furnished with the unit. Built to
last! Fully assembled and warrantied.
Help cut out the QRM factor now!

29.50 cail for yours today.

KENWOOD DG-5
LED digital display

The DG-5 gives you a digital readout
on your TS-520 or TS-5208. DG-5
connects instantly to any TS-5208. The
520S already has the DK-520 built-in.
You can add a DK-520 to your TS-520
for only $18.00. The DG-5 features:
¢ 100 Hz to 40 MHz measuring range
* Freguency 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.

ANTENMA m
"o

PNBUIE T AbcE

TRANEMITTER

MODEL
MES g gt

MFJ Super
antenna tuner

Features: ® 160 thru 10 meter matching
* Upto 200 watts RF output ® Tune out
the SWR on your dipole or whatever
antenna you have ® Increase the
usable band width of your mobile whip
& Compact size: 5"x2"x6" e 50-239
coax connectors provided for TX input
& coax fed antennas.

69.95 cail 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.

Longs Electronics &

MAIL ORDERS: P.O, BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS 3521 10TH AVENUE NORTH BIRMINGHAM. ALABAMA 35234

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



THIS MONIHS

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 all
happen.

Satellite Communication

Amateur satellites whirl around
the globe several times a day,
ready to help amateurs span
great distances with their vhf
signals. 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.

NN3S| — 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, NN3SlI,
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-oriented busi-
ness and products too? WESAI
tells us about the days when the
magazines were full of adver-
tisements for really low-priced
stuff (some of which is still 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,
WENIF, a modified inverted V, is
based on recognized 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 mail.

Our Cover

Amateur Radio 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 friendships. 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-
ville, New Hampshire 03048. One-
year subscription rate, $10.00;
three-year subs=cription rate,
$24.00. Second-class postage
paid at Greenville, New
Hampshire 03048 and additional
offices.

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 800'647-8660

for products by MFJ ENTERPRISES

MFJ-16010 ST Super Antenna Tuner

This NEW MFJ Super Antenna Tuner maichas svery-
thing from 160 thru 10 Meters: dipolas, inverted vees,
long wiras, verlicals, mobile whips, beams, balance
lines, coax lines. Up 1o 200 watts RF OUTPUT. Bullt-in
balun, tool

* Operate all bands with one antenna * Works with all
sofid state and tube rigs * Ullra compact: 5 x 2 x &

WS RRTEN TURER
Mo wh 1T

MFJ-16010 Antenna Tuner

Now you can aperate all bands — 160 thru 10 Meters
— with a single random wire and run your full trans-
calver power output — up to 200 walls RF powsr
OUTPUT.

* Small enough to carry in your hip pocket, 2-3/18 «
3-1/4 x 4 inches = Matches low and high impedance by
interchanging input and output * S0-239 coaxkl connec-
tors * 12 position tapped inductor. Stacked toroid cores
* At 1.8 MHz tuner malches 25 to 200 ohms.

CWF-2BX Super CW Filter

This MFJ Super CW Filter gives you 80 Hz bandwidth,
and extremaly steep skirts with no ringing for razor
sharp selectivity that lals you pull signals out of haavy
QRM. Plugs baty iver and ph or
batween audlo stage lor speaker operation.

* Selectable BW: 80, 110, 180 Hz » &0 dB down one
octave from center frequency of 750 Hz for BO Hz BW
* Reduces noises 15 dB * 8 V battery = 2-3/18 x
3-1/4 % 4 inches * CWF-2PC, wired PC board, $19.95.

inches « Uses lorold cores

MFJ-8043 IC Deluxe Electronic Keyer

This NEW MFJ Deluxe Keyer gives you more features
per dollar than any other keyer available,

* Usos Curtis-8043 keyer chip = Sends iambic, auto-
malic, semi-automalic, menual » Use squeeze, single
lever, or straight key = Dat memory, selt-completing dots
and dashes, jam proof spacing, instant start » RF proof
* Solid state keying 300 V max = Weigh!, tone, vol-
ume, speed controls * Uses 4 C-cells; extemal power
jack » 6 x 6 x 2 inches » Sidetone and speaker « Op-

$5495

CMOS-8043 Electronic Keyer

State of the art design uses CURTIS-8043 Keyer-on-a-
chip.

* Builtin Key * Dot memory * lambic operation with
external squeeze key * 8 lo 50 WPM = Sidetone and
speaker * Spead, volume, tone, weight controls = LUltra
reliable solid state keying T300 volts max. « 4 position
swilch for TUNE, OFF, ON, SIDETONE OFF * Uses 4
penlight cefls = 2-3/18 x 3-1/4 x 4 inches

35995

LSP-520BX Il Log Speech Processor

Up o 400% more RF power. Plugs between your
microphone and transmitter.

* Gives your audio punch power lo slice through QRM
= 30 dB IC log amp and 3 aclive filers *« RF protected
* 9V battery * Two Mic jacks: %" phone jacks, un-
committed 4 pin jack * Oufput cable » 2-1/8 x 3-5/8 x
§5-8/16 inches e LSP-620BX, in standard MF. en-
closure, slactronically identical, $49 95,

tional squeeze key: §29.95
SBF-2BX SSB Filter

Dramatically improves readability.

* Optimizes your audio to reduce sideband splatter, re-
move low and high pitched QRM, hiss, stalic crashes,
background noise, 60 and 120 Hz hum +» Reduces
fatigue during contest, DX, and ragehewing + Plugs
betwean phones and receiver or connect batwaen audio

stage for apeaker operation ¢ Seleclable bandwidth IC
aclive audio filter » Uses @ volt battery « 2.3/16 x

32995

MFJ-200BX Frequency Standard

Provides sirong, precise markers every 100, 50, or 25
KHz wall Into VHF region.

* Exclusive circuitry suppresses all unwanted markers
* Markers are gated for positive identification. CMOS
IC's with ftrangistor output. * No direct connection
rnecessary ¢ Uses 9 volt battery * Adjustabla tnimmer
for zera beating to WW\V » Switch selects 100, 50, 25
KHz or OFF » 2-3/16 x 3-1/4 x 4 inches

49°s

MFJ-1030BX Recaiver Preselector

Clearly copy weak dabl; g
3 1o 5 “'S'" units).

* More than 20 dB low nolse gain * Separate input and
outpul 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 noisa,
strong signal handiing ablities  Completely stable s Op-
timlzed for 10 thru 30 MHz * 8 V battery « 2-1/8 x
3-5/8 x 5-9/18 Inches

3-1/4 x 4 inches

MFJ-40T QRP Transmitter
Work the world with 5 watts on 40 Mater CW.

= No tuning * Malches 50 ohm load = Clean output
with low harmanic content * Power amplifier transistor
protected aganst burnout = Swilch selects 3 crystals
or VFO input » 12 VDC s 2.3/16 x 3-1/4 x 4 inches

MFJ-40V, Companion VFO ... : $20.95
MFJ-120C, IC Regulated Power Supply.
1 amp, 12VDC .. R : §29.95

$4795

CPO-555 Code Oscillator

For the Newcomer to learn the Morse code.

For the Old Timar to polish his fist.

For the Code Instructor to teach his classes.
* Send crisp clear code with plenty ol volume lor class-
room use * Self contained speaker, volume, lone con-
trols, aluminum cabinet = 8 V battery * Top guality U.S.
construction » Uses 555 IC timer ¢ 2-3/16 x 3-1/4 x
4 inches

TK-555, Optional Telegraph Key

$1.85

i $1995

) ._.‘_—d"

C-500 Digital Alarm Clock

This digital slarm clock |s slso an ID Timer. Assembled,
too!

* Gives ID buzz every 9 minutes automatically, or after
tapping ID/doze bullon * Pressing IDfdoze button dis-
plays seconds ¢ Large 83 inch digits » Easiy zeros
to WwWY « AM and PM LED indicators * Power out indi-
cator » Faal sel, slow sel buttonz = 110 VAC, 680 Hz
* 3-1/8 x 3-3/4 x 3-3/8 inches & Ona year warranty
by Fairchiid

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 Mail or Call TOLL FREE 800-647-8660 and Charge It On " w
—

MFJ ENTERPRISES

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762

In Europe contact: ING |. STERN, Lohkoppelstrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D




10-15-20 METER BEAM

i engineers have incorporated more than 30 years of design
expenence into the best 3 band HF beam available today. ATE-34
has superb perfermance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete

with 1-1 balun.
3 C w
SPECIFICATIONS
FORWARD GAIN - 7.5dBd  WIND SFC - 5.4 Sq.Ft.
F/B RATIO - 30 dB  WEIGHT - 42 Lbs.
VSWR - 15-1  WIND SURVIVAL - 90 MPH.

POWER HANDLING - 2000 WATTS PEP

BOOM LENGTH/DIA. - 18 x2 178" $
LONGEST ELEMENT - 328" .
189" Pl

TURNING RADIUS -

UPS SHIPPABLE NO EXTRAS TO B
IN STOCK WITH DISTRIBUTORS WORLDWIDE

CORPORATION
BOX 4680, MANCHESTER, N.H. 03108
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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 afoul 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 for amateurs and other FCC licensees who feel they have run into improper
regulation of radio communications; some of the important points of that Public Notice
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 conflicts
with a law enacted by Congress, or (2) when Congress has adopted pervasive legislation
in a particular field with the intent that requlation in that area be conducted exclusively
by the federal government. Furthermore, local ordinances which unreasonably burden
interstate commerce may be invalidated.

Whether or not a particular 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 specific
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 conflict with the Communications
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 potential problems. In general, state legislators
have better knowledge of federal authority than do the local county or city authorities,
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.

Jim Fisk, WiHR
editor-in-chief
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ICOM wants you to

Begin with the Best

As you develop your skills, increase your participation in Ham Radio activities, and add
hardware for ever-increasing flexibility of operations, you’ll come to know ICOM. Just ask
any old Ham. ICOM is the quality name in VHF/UHF Amateur Radio equipment because it is
simply the best. ICOM is the line you’ll want to move up to for unequaled quality and features.

But you needn’t wait until you can trade in a truck load of equipment to reach up to ICOM.
You can begin building your Amateur Radio operations with reasonably priced ICOM units
that have flexible add-on features when you purchase your very first voice transceiver. And
when you are installing ICOM’s top-of-the-line fixed station unit, the ICOM equipment you
began with will probably still be an important integral part of your active hardware.

Don’t delay in moving up to ICOM: begin with the best.

LWL R !

AR AR

Clockwise from lower left: IC-Z11 4MHz, 2 meter, All Mode Transceiver; IC-245 Mobile 2 meter Transceiver; ¥C-22% Mobile VHF
FM Transceiver; HC-502 Portable 50 MHz SSB Transceiver; IC-215 Portable 2 meter FM Tranceiver; 1C-30A Mobile UHF FM Transceiver.

Ask your dealer for ICOM’s complete product line catalog, or
mail your request to an address below.
VHFIUHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC., ICOM EAST, INC. ICOM CANADA

Suite 3 Suite 307 7087 Victoria Drive
13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005 Dallas, Texas 75234 Canada

(206) 747-9020 (214) 620-2780 = (604) 321-1833

Mare details? Ad Check page 88. Wrap-Up 1977 HRHE




It seems to be traditional to pause at the end of each calendar year and |ook back at
what has happened, to take stock of the situation, or to evaluate your progress; | 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,” |
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; | just know it will be
anything but boring.

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

Tom McMullen, W1SL
Managing Editor
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SPECIAL TRIPLE BONUS DEAL

HAMS
BETTER!

North ... south ..
east ... west

All leading brands . ..
in-depth stocks . . .
new/used gear.

HY-GAIN
THBDXX

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
YSWR with 50 ohm line.

TRI-EX W51 [
TOWER [

Our "package’ deals |
can't be beat!

The “package”
antenna, 'ower, rolator Longest elernent: 31,111
inquire Boom: 24 11,
Every-day special Turming ra@us?th._‘I
COENAMN [ U onmer
12985 s i
SHURE 444 ‘ ICOM IC-22S VHF Transceiver
33.95 plus CUSHCRAFT
shipped prepaid, e Ringo Ranger
UPS (Brown). Antenna

!
2?9-00 : BIRD ELEMENTS
3h|pped (Mot supplied with BIRD wattmeter)
prepaid, 2-30MHz ... 42.00
UPS 25-1000MHz . .. 36.00

i | Brown)

OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM). PHONE, WRITE SAME DAY SHIF’MENT MOST ITEMS.

Ham Bap10o OuTIET

SOUTH NORTH (Main Office) SOUTH —
Anaheim, Calif. 92801 Burlingame, Calif. 94010 Van Nuys, Calif- 91401 Ksmvm:.}
2620 W. La Palma, (714) 761-3033 999 Howard Ave., (415) 342-5757 || {3754 Victory Bivd._, (213) 988-22i2 Jim Ralterty,
1 mile east Know's Berry Farm. (213 860-2040 & miles south on 101 from S.F. Airport. Dealer inquiries invited. i VOUEIMERL.
e — give you COUreonus,
g a » ATLAS  BIRD » COE » COLLINS » CUSHCRAFT « GURTIS « DENTAON = DRAKE = EIMAG » HUSTLER personalized sarvice.
- - o HY-GAIN » ICOM » KENWOOD & KLM » MOSLEY « SWAN » TEMPQ » TEN TEC  TRI-EX ® YAESU » more.

More details? Ad Check page 88. Wrap-Up 1977 I}Eﬂ 9



WILSONS .
WR500
ROTOR

The new standard of performance for Tribanders is the Wilson System Onel!!l A DX'ers
delight operating 20 meters on a full 26" boom with 4 elements, 4 operational elements
on 20-15-10, plus separate reflector element on 10 meters for correct monoband
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty
Taper Swaged Elements, rugged Boom to Element mounting . . . and value priced at
$259.95. Additional features: ® 10 dB Gain ®20-25 dB Front-to-Back Ratio ®SWR less
than 1.5 to 1 on all bands.

MODEL SY-1 SPECIFICATIONS:

Matching Method: Beta F/B Ratio 20-25 dB Mast Diameter 2" Q.D. = I
Band MHz: 14-21-28 Boom Length 26’ Boom Diameter 2" O.D. " 5
Maximum Power Input: Legal Limit (2" 0.D.) Surface Area 7.3 sq. ft. o e =
Gain 10d8B No. of Elements 5 Windload Area 146 Ibs. s
VSWR (at Resonance) 1.5to 1 Longest Element 26' 7" Shipping Weight 50 Ibs. i ZoMETERE cwsenn
Impedance 50 ohms Turning Radius  18'6" et penied )
o LN DR  __m
ADVANCED DESIGN LARGE DIAMETER 4 — = .
HIGH-Q TRAPS FOR MINIMUM LOSS AND = s
MAXIMUM POWER CAPACITY i — _\x\k
I‘Mc- w2 M4 3 wA WA W) A M8 dks 10
R Y S 1 Lo Mt

INSULATED DRIVEN ELEMENT WITH
PRECISION BETA MATCH AND HEAVY
DUTY ELEMENT MOUNTS

|  AMATEUR PRODUCTS DEALERSHIPS
{ FOR MANY AREAS ARE AVAILABLE!"!
: Iif you are interested in the profits you can
i

" HEAVY DUTY BOOM make as a Wilson Dealer, contact us.
TO ELEMENT EXTRUSION i s o s o e e e oo o et s g s i i i

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

&, Wilson Electronics Corp.

P.0. BOX 19000« LAS VEGAS « NEVADA » 89119 « (702) 739-1931 * TELEX 684-522
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NEWSLINE

SEPARATE REPEATER LICENSES will no longer be required and an Amateur operating a
repeater will be able to do sc 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 ssb
and a-m simplex operation between 145.0 and 145.2.

AMSAT WILL CONSTRUCT a building at the Goddard Space Flight Center to house both Phase
ITT 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
fullétime 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.

Increasing FM Operations just below 146 MHz are causing problems for OSCAR users. On
Mode A 145.85-145.95 fm signals are being repeated to L0 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 ZS5 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 after dusk September 3. With no radio, the owmer-
captain aimed his flashlight toward shore and blinked a distress message that was spotted
by KV4FZ. Herb alerted Civil Defense, Coast Guard, and REACT who immediately mounted a
successful rescue effort.

"HAM'S'" DETECTION of two policemen engaged in a restaurant burglary, widely reported
in the press last summer, has some very unusual implications according to Florida Skip
Editor W4IYT. By follow-up investigation, 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 nefther 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 is listening when you announce on the 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 Irom the Forms Distribution Center, Room B-10, 1919 M Street NW, Washington,
D.C. 20554 rather than a local Field 0Office. 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 1/00Z 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 VSEDA on August 25 in Western Australia.
VK6RU and VKGADO Doth 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 iIf 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 [:E{’ 1
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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. KOMANIECKI, 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! | 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 soclety. Its first
offspring, the transistor, will
ultimately change the entire
dimension of human existence.
Solid-state technology helped
send man to the moon, deep
into the seas, and into his own
body; it flies his aircraft, plays
his music and favorite
television shows, and may even
replace defective bodies.
Indeed, it’s a rare occasion
when there's not some item
within sight that's transistor
related.

16
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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 slowly
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.
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Patent drawing of Julius Lilienfield's “solid apparatus for amplifying oscillating cur-
rents," which was filed with the U.3. Patent Office in 1926. 10 designales “a base
member of suitable material, for example, glass.” 11 and 12 are a pair of conducting
members such as a coating of platinum or silver, and 13 is an aluminum foil electrode
which "is secured in position by providing a transverse fracture (14) in the glass and
then re-assembling the two pieces.” Finally, superimposed over 11 and 12 is a thin
film of “uni-directional conductivity” {such as copper sulphide, widely used as a recti-
fier before the availability of silicon or germanium diodes). Lilienfield's invention is
perhaps the first recorded varsion of the field-effect transistor.

It didn’t; but in testing this
arrangement, Edison noted an
unusual phenomenon: a
distinct 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 the wire. This phenomenon,
though unexplained, soon
came to be called the Edison
effect. An example is shown in
Fig. 1.

GRID \ / PLATE

GLASS OR METAL e
P
£

ENVELOPE
VACULM / \

(107% mm gl

Fig. 1. Example of the Edison effect.
Shown is a common iriode vacuum tube
(3 elements: filament, grid, and plate or
anode). Electrons emanating from the
heated filament cause an electric cur-
rent to be induced into the nearby grid
wire, even though the wire does not
physically touch the filament. The phe-
nomenon is also called "thermionic
emission.”

FILAMENT
BATTERT

Since its discoverer found no
practical use for it, the Edison
effect remained unexplained
and unused for more than a
decade. Near the turn of the
century, however, subatomic
particles were discovered
(Milikin, Rutherford, Chadwicke,
et al), and the Edison effect
guickly ceased to be a
mystery.! Researchers found
that all the atoms that
comprise matter contain
electrons (negatively charged
particles) and protons
(positively charged particles).2

An electric current 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 the physicist,
Owen Williams Richardson,
explained that when metal
filaments are heated in a
vacuum, electrons “‘boil” out of
the filament's atoms; the
electrons then leap from the
filament to the solitary wire.
This subatomic evaporation
explained the Edison effect.
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C. David Brandle of Beil Labs in Murray Hill, New Jersey, examines a newly grown single crysial of garnet. Slices of this synthetic
crystal are the basis for a new family of semiconductor memories being developed for computers (photo courtesy Beli Labs),

In 1904 the English electrical
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

14 |. ,: Wrap-Up 1977

filament to the “plate” (or
anode), which surrounded it.
Fleming called his device a
valve (the British still do today)
because of its ability to turn
the electric 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
rectifierd (Fig. 2).

The American inventor, Lee
DeForest, carried electronic

control a step further. In 1807,
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 cathede (an absence of
electrons). Because it's
positively charged and closer
to the filament than the plate,
the grid can intercept electrons




In the United States, such
amplifiers were commonly
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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.

CURRENT FLOW

- — = — . —
~ o] anoce APPLIED
CATHOOE ] ALTERNATING
. CURRENT
B e e i
= + A

CURRENT FLOW
-
ANODE
CATHOOE ) ;—
A -—

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

and detect radio signals. As
with all other man-made
creations, the vacuum tube
began to show deficiencies.
The vacuum tube requires

- ANDDE (PLATE)
VOLTAGE

GRID
- VOLTAGE
—_——

ANODE
(PLATE}

GRID —e =r
i

TR
/ll

1
| _—— CATHOGE
[FILAMENT]
ELECTRONS

FROM
- |+ = ‘0

HEATED
CATHODE
CATHODE ANGDE
VOLTAGE VOLTAGE
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 cathode, which
controls the density of the electron
stream flowing 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
Maoreover, 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

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) cr
negative (N-layer) conduction. In A,
negative-charge carriers (N-layer) and
positive-charge carriers (P-layer) migrate
to the crystal center (dashed line), and
current flows. If the applied voitage
polarity is reversed (B), 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 insulators,
restricting the current flow.

Bell Telephone Laboratories
became interested in these

COLLECTOR
(POSITIVE}

+
LR

+ 4+ 4 s

EMITTER
(POSITIVE)

P -——

+ 4 4+ +|s -

+ e % |-== + * + %

t

BASE
(NEGATIVE)
Fig. 5. How a transistor works. The cur-
rent in the collector circuit is controlled
by conduction in the baselemitter 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 instruments (photo courtesy
Teledyne Semiconductor).

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

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 P in cne part of the
block and N in another.

What intrigued the
researchers most was the

Researchers at Bell Labs watch the growth of |ithium tantalate crystals which will be
used in a filter for the Data Under Voice (DUV) microwave system produced in coopera-
tion with Western Electric. Compared to quartz filters, the DUV filters have greater

Inside a typical IC. The semiconductor
chip is bonded to a metal; fine gold
wires are used to connect the active
devige to the larger leads in the header
which go to the outside worlad, The de-
vice is then hermetically sealed with a
metal cover {photo courtesy National
Semiconductor).
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bandwidtlh and fewer components and cost less (photo courtesy Bell Labs).

erratic to provide reliable
detection. This erratic behavior
later turned out to be a
blessing in disguise.

The scientists melted down
and pulled ingots from the
purest specimens of silicon
available and, in studying their
behavior, noticed that there
were actually two kinds of
silicon: P and N, depending on
the positive or negative
direction in which current
flowed. One day, using a
different supply of silicon, the

mysterious action that
occurred at the P-N interface.
Here, the dark silicon 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 silicon ingot, a definite
potential difference was 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
Liguid 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
operation after World War I,
Bell Labs made an important
decision: to begin an organized
investigation. So in January,
1946, a research team was
formed 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 physicists —
theoreticians — and Brattain

Many electronic circuits require careful transistor matching for best results. The National LM 194 pictured here consists of two care-
fully matched NPN transistors on a single chip. In the background is a microphotograph of the chip; to the left is a thin slice of sili-
con with hundreds of matched transistor pairs. This is cut up into single small chips which are installed in the metal packages, fore-

ground (photo courtesy National Semiconductor).
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Looking more like a hybrid integrated circuit than a discrete transistor, Motorola's
newest line of uhf power amplifier devices features double tuned input matching net-
works 10 a multiple transistor to achieve broadband operation from 100 to 500 MHz
with power outputs as high as B0 watts (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 flowing through a
semiconductor crystal; 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 crystals. Next
they tried germanium, which is
another semiconductor. Nearly
a month later, mid December
1947, they observed that the
crystal, which was in contact
with two wires two-thousandths
of an inch (0.05mm) apart, was
behaving in a way never
observed before: it was

18 [ixd] wrap-Up 1977

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
terminals. 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 & conductor (e.g. a wire),
there are really two types of
current carriers: electrons and
something slightly different
called holes. The application of

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

Next we must know a little
about semiconductor
chemistry. The semiconductors
used in electronics are usually
elements that have four
valence electrons each.
Valence electrons are those
which are free to bond with
other atoms. Silicon and
germanium are elements of
this type. Under laboratory
conditions, their crystals can
be grown to nearly any desired
size and can be made almost
perfectly pure. This type of
intrinsic material is not of
much use, though, because it
is really only a high value
resistor.?

Soon after the first transistor
creation in 1947, Bell Lab
scientists started work on
practical models. In 1951,
Morgan Sparks created the
bipolar transistor. The birth of
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Photomicrograph of the National
MM5799 programmable calculator chip,
which contains all system timing, arith-
metic, and logic, plus memory for more
than 12000 bits. A chip such as this is
called Very Large Scale Integration or
VLSI (photo courtesy National Semi-
conductor).



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 onlaokers.
They also had built a working
radio. It had a plastic case so
that the public could see there
were no tubes at all. 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 radically different, because
in most technical industries
secrecy is the norm. Morgan
Sparks, inventor of the bipolar

i m e X &y - S 2 " s,
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).

acap-iri=i]

Nobel Prize winners Dr. William Shockley, Dr. Walter Brattain, and Dr. John Bardeen
(left to right) discuss the crystal structure of semiconductors. The trio received the
1956 Nobel Physics award for their invention of the transistor, 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.
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JIM GRAY, WiXU

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,
“| wonder if | 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

20 El Wrap-Up 1977
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because “l don’t know where to
start,” or “l 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, K3IRXK, “Riding

High With 0SCAR Satellites,'"” Ham
Radio Horizons, March, 1977, page 18.

TO SATELLITE
COMMUNICATIONS

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
0OSCARs 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 conditicns 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
satellite alternates between
Modes A and B on different
days of the week, except for
special days or experiments.
For our purposes, we'll talk
about OSCAR 7 in Mode A,
because these are the easiest
frequencies to reach with
simple equipment.

Uplink and downlink

Signals that go from the
ground station up to the
satellite are called uplink
signals or frequencies; those
that return to earth from the
satellite are called downlink
signals, to borrow some terms
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Fig. 1. The frequency translation of
OSCAR 7, in Mode A, can be obtained by
using this chart, Find your input fre-
quency on the left, foilow the line to the
diagonal, and then down to the bottom.
Read the output frequercy between
28.4 and 29.5 MHz.

Table 1. OSCAR 7 operating
frequencies.

Input (uplink) Frequency
145,85 to 145.95 MHz
432,125 t0 432175 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 signal
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
formula for finding the
downlink signal on OSCAR 7 is:

F (downlink)=
F (uplink) minus 116.45

If | transmit on 145.93 MHz, and
subtract 116.45, then | should
hear my own signal on 29.58
MHz — and so will anyone else
who listens there. You can use
the chart of Fig. 1 to find where
your two-meter frequency will
come back to you in the
downlink for OSCAR 7.

In addition to repeating
Amateur transmissions, OSCAR
7 also originates its own
telemetry transmissions on
29.502 MHz, that tells ground
stations all about battery
voltages, temperatures, solar-
cell charging rates, current
consumption, and many other
conditions on beard the
satellite. Ground-command

*Editor’s Note: When this arlicle was
written, both QSCAR 6 and 7 were in
operation. Since that time, however,
DCAR & has had battery problems and
was shut down by command stations in
an effort to prolong its life. it now
refuses to respand to command
signals, and must be presumed
inoperational.

stations can use this data to
determine what, if anything,
needs to be changed aboard
the satellite, and can actually
make changes — such as
turning the repeaters on and
off, changing power levels, and
the like.

The telemetry data is sent in
Morse code, and with a bit of
practice, plus interpretation
tables found in AMSAT's
Orbital Predictions you can
interpret on-board conditions
on each pass of the satellite
over your area. In fact, both
AMSAT and its network of
command stations welcome
this information from you, and
use it to be sure that all is
going well. Write to AMSAT,
Box 27, Washington, D.C.
20044.

The OSCARs were launched
in sun-synchronous orbits;
this means that they pass over
the same track above the earth
at about the same time each
day. The orbits are roughly
circular and at an altitude of
about 900 miles (1400km). From
this distance, each OSCAR
“‘sees’ an area about 5000

V?Hnsf IIT SATELLITE
IONOSPHERE PHASE IT SﬂTELLWE/

R

Fig. 2. A new satellite, in the Phase Il
program of AMSAT, is under construc-
tion and may be launched soan. Shown
here are the relative orbits of the present
(Phase I, or OSCAR 7) satellite and the
proposed Phase Ill type. The new satel-
lite will have a more elliptical orbit, pro-
viding amateurs in the northern hemi-
sphere with communications 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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RANGE WINDOW
FROM YOUR LOCATION

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 receiver
slightly 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 will be
noticeable.

The satellites have only
se much transmitter power

EXAMPLE, FOR SOME FICTICIOUS SATELLITE
__.-——-_';’Ty‘— HEARD CURING THESE PERIDDS

b PREDICTION

FPROJECTION
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Fig. 3. Here is an example of an orbital prediction chart that you can make for your location if you do some listening and plot the
times that you first hear and last hear the satellites. Morning passes are on the left side, evening on the right. Days of the month are
designated along the left margin. See text for explanation of how each mark corresponds to a satellite pass.
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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
only muster 25 watts. OSCAR
users are requested to use only
about 100 watts effective
radiated 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
(Effective Radiated Power).

Finally, you ought to know
that OSCAR 7 sometimes
reduces its total transmitter
power and go into what is
known as a low-power, or QRP,
mode. For an entire day the
signals may seem weaker to
you than they should; one
explanation 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 surprising how little signal
it takes to communicate by
satellite, and QRP users have
been amazed at results.

Where and when

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

signals to, or receive signals
from the satellites. Fortunately,
the answer is very simple.
Some very helpful people have
developed satellite locators.
One of these is called a
Satellabe; it is an orbital
plotter in the form of a hand-
held device having several
concentric, movable rings of
paper and plastic. The rings
contain information about time
and longitude, a map or chart,
several overlays, and an orbital
track. If you know the
beginning orbit for any day,
for either satellite, the
calculator-plotter will permit
you actually to see the path of
that orbit and all other orbits
for that day, merely by moving
the tracking grid.

You may also want to invest
in the publication, 1977 Orbital
Predictions for AMSAT OSCAR 6
and AMSAT OSCAR 7.1 This
booklet gives all of the data
about equatorial crossing times
and longitudes for every orbit
of the entire year, and is almost
indispensable for the serious
OSCAR user.

Fig. 3 shows a simple graph
developed by G3BVU, that
you can construct for your
particular location, and it will
hold good for a very long time.
Best of all, it costs nothing
except a little time and effort,
plus a fair amount of listening.
That's what you plan to do
anyway — so it's time well
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 will allow you to listen to
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the 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 satellite signals.

The position and orbital track of OSCAR
can be found for each pass near your
location by using this Satellabe. It is
available from ham radio's Communica-
tions Bookstore, Greenville, New Hamp-
shire 03048, for $7.95 postpaid.

vertical margin (ordinate) and
the time of day on the
horizontal margin (abscissa)
of your paper. Use the 24-hour
clock system. Now, begin
listening. Every time you hear
one of the satellites, mark in
the time of day you first hear
signals, and the last time you
hear signals on that pass.

The result will look like a short,
horizontal dashmark. By
listening to several successive
passes on several different
days, you’ll begin to develop a
plot of times for AOS
(Acquisition Of Signal) and
LOS (Loss Of Signal). By
extending the plots as shown,
you can develop a prediction
system. The range window
will begin to make itself
apparent, too; that is, the
easternmost and westernmost
orbits that you can hear from
your location.

Transmitiers

You don't need a fancy trans-
ceiver, capable 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 until you're
sure that you want to become a
permanent OSCAR user. Many
serviceable two-meter CW
transmitters are available in the
used market for well under
tAvailable for 35 from Skip Reymann,

WEPAJ, Box 374, San Dimas,
California 81773.
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$100. You might even find one
for less than $50! A very good
one is the discontinued Ameco
TX-62, with accessory vfo.
Another might be the old
Johnson BN2, 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
already 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. | told you that it was
simple!

Antennas

You’ll need two antennas,
as | 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., Corvallis,
Qregon 97330; Ameco Equipment
Company, 275 Hillside Avenue,
Williston 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

Fig. 5. A turnstile antenna can be made for either

29 MHz or 145 MHz, and is an excellent trans- 8 m:{;;g:fs aaﬁlgvrc:fs
mitting and receiving system for use with OSCAR. e
Dimensions are given for the element length and ¢ TO TRANSMITTER

coaxial cable sections for both bands. For best re-
sults the crossed dipoles should be placed over a

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

CIMENSION | 10 METERS | 2 METERS

56 INCHES| I3 INCHES

A frezem) (33cm)

I6 FEET 1395 INCHES

L {488:zm) {100cm)

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 3/8 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,
mede A, suitable. Okay, pick a
frequency from the chart of
Fig. 1. You chose 145.937
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 Newsletier,
March 1976

QOrbit 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.
AQS 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.

i, 2
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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-0 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 follow the
signal through its Doppler shitt.
Got an answer? Great! Now
don't rag chew; a simple RST
report, name, and location are
fine. If you're nervous like |
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 mare, hear your own
signal.

What a thrill — you've
worked through a satellite 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 opetration with optional trunk-mount kit.

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

Designed and manufactured in LISA.
Sale subject to FCC Recelver Certification.

Model 1346 Drake UV-3 (144-220-440) ....... $965.00
Model 1344 Drake UV-3 (144-440) ... .. ...... $795.00
Model 1343 Drake UV-3 (144-220). . .......... $795.00
Model 1345 Drake UV-3 (220-440)............8795.00
Model 1340 Drake UV-3 (144) .. .............. $595.00

(Prices above include factory Installed modules for bands as
listed, standard dynamic mike, and mobile mounting brackst.)

*144 Add-on Module ..............$250.00
*220 Add-onModule ... ......... ..$250.00
*440 Add-onModule .............. $250.00

Model 1504 Drake PS-3 AC Power Supply .....$§ 89,95
Model 1525 Drake 1525 EM Encoding Mike ...$ 49.95
Model 1330 Drake UMK-3

Remote Trunk-Mount Kit ... ..... e v AR $ 69.85

*Add-on modules expand band coverage of models which may have been purchased in a sinf?le band or two band con-

figuration. Prices include factory installation which is necessary to meet FGC Recaiver Certi

cation requirements.




For the discerning FM enthusiast who wishes to reach
above and beyond 2 meters we are proud to introduce the. ..

A total system, the UV-3 does not stop with 144 MHz, but
can even include full synthesis on the entire 220 and 440
MHz fm bands as well. All of this coverage is now
available in a single, bandswitched unit with add-on band
capability for your convenience.

In addition to a synthesizer, fixed channels are diode-
programmable for quick selection of your favorite

A built-in scan feature permits continuous
scanning of dialed or programmed channels while oper-
ating on another channel. The UV-3 even lets you diode-
program special offsets for those non-standard
A standard dynamic mike is included with the UV-3.

& DRAKE P53 An optional remote trunk-mount kit
138 YOLT POWER SUPRY (cable included) adds remote
: and security. The PS-3 AC Power S
and 1525EM Encoding Mike (Shown
in photo) are available as options for
further expanding the capabilities of
the UV-3 system.

Write for a fully illustrated brochure
on the Drake UV-3 System.

540 Richard St, Mismisburg, Ohio 45342
Phone: (513) 866-2421 = Telex: 288017

Weslern Sales and Service Canter, 2020 Westem Street, Las Vegas, Nevada 89102 » 702/382-8470



AMATEUR RADIO

BY JOE FINCUTTER, W3IK

The Smithsonian Institution’s
Nation of Nations exhibition

in its Museum cof 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
Narth 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

28 (373 Wrap-Up 1977

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 Ameng Nations.

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

STATION NN3SI CALLING

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
cperators 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 B, 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).

| was fortunate enough to be
the chief operator that evening.
The official opening
ceremonies consisted of
transmissions by Harry
Dannals, W2HD, president of
ARRL; 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. | know we missed many
callers, but | 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
NN3S| 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 teet (61m) 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 sw/
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 dipcles
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. RTTY
and ssTv 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
maost part, operators are
available during that time.

QSLs

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 consoles of NN3S| showing the amateur radio equipment in use.
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of special drop-down panels.

The NN3S| 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 Assoclates
Volunteer Program and the
Smithsonian Amateur Radio
Club. Duty operators are W4HU,
K3BV, W3STG, W3FYJ, W4KFC,
K3KWJ, N3DF, WB3BRF,
K3NCB, W4ZM, N8Il, WB3FTB,
and myself, W3IK. 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. | have used
WAYLARCS W3CDQ, W3RXJ,
WASIWK, WASGZT, 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 possessicn 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
guestions that come from the
visitors. This provides for
maximum use of egquipment
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. [t'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 CBI" —
“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, &
standard answer is, "It costs
too much!" or *I can't afford
it!" So I've used the analogy of
the first car | bought. | didn't
order it especially built for me.
| bought a used car, worked ¢n
it, fixed it, then either sold it or
traded up to a better car. |
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,
“| 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 radic 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 ARRL. We have
people fill out a small card with
their name and address, which
we forward to ARRL, 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, G8, F3, OA4, F6, J11, LX1,
LU3, DL2, HP1, KV4, JR3, PY2,
VK5, HC1, SM6, VE1, VK2, W8,
JY9, PAQ, PJ8, SM7, VES, G4,
YN1, PEQ, SMQ, and VES3.

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 | was not
working anyone, but was
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The second operation position of NN3SI. Many familiar pieces of amateur gear are evident,

looking for a DX station, |
immediately stood up, stating
that we were indeed alive, but
may be dummies. A little 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 NN3S!| was the only
exhibit that had “live” people
in it.

One evening, as | was
searching for DX on 20 meters,
| heard YO3AC in Romania and
was waiting for him to finish
his QSO so | could call him.
There were several people
standing at the station. Along
came a young woman, dressed
in the latest fashion, with two
lady friends. She immediately
tried to show her knowledge of
radio communications, and was
explaining to her two friends
how CB worked, and that the
operator was a licensed CB
operator,

| was just about to correct
her knowledge when she

asked, "“Where is that station?”
| informed her that this was an
amateur station, and that the
station being heard was in
Bucharest, Romania. She
replied, “'Fine, you amateurs
can hear Romania; why don’t
you try for someone else?” |
explained that | wanted to talk
to this particular station. At
that, YO3AC finished with his
QS0 and | gave him a call; he
came right back to the special
call but wasn’t sure he had it
correct. As | was talking to him,
the young lady departed the
scene, telling her friends that |
was operating illegally since
CBers were limited to 150
miles (240km). Oh well, you
can't win them all!

Shortly after New Year’s Day,
1977, | was calling CQ on the
low end of 20 meters when a
station called me and informed
me that | was using an illegal
call; he told me that bicenten-
nial calls were not to be used
after December 31, 1976, and
that | could be cited for using

an illegal call. | informed him
that NN3SI| was a special event
call and that it was good for
some time to come. | have also
been told on several occasions
that the call is N35SI because
no double-N calls had been
issued yet,

Acknowledgements

It's a rewarding experience
to operate a special event
station such as NN3SI. 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
radio as a hobby and to extend
friendship through amateur
radio.
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the Smithsonian’s Division of
Electricity staff, HRH

Wrap-Up 1977 [:E:] H



QUESTIONS & ANSWERS

Eligibility, Addresses, and Violation
Notices; Q-Signals and RST-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 cannct 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
licenses 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 | 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
will be issued only to a licensed
amateur radio operator, except that
a military recreation slation license
may also be issued to an individual
not licensed as an amateur radio
operator (other than a representative
of a foreign government), who is in
charge of a proposed military
recreation station not cperated by
the U.S. Government but which is to
be located in approved public
guarters,

97.39 Eligibility of corporations or
organizations to hold station
license.

An amateur station license will
not be issued to a school, company,
carporation, association, or other
organization, except that in case of
a bona fide amateur radio
organization or society meeling the
criteria 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 applications submitted
by Canadian citizens pursuant to
agreement between the United
States and Canada (TIAS No. 2508
and No. 6931), each application shall
set forth and each licensee shall
furnish the Commission with an
address in the United Siates to be
used by the Commission in serving
documents or directing
correspondence to that licensee.
Unless any licensee 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
which is designated on the station
license. Every amateur radio station
must have at least one control point.
If the control point location is not
the same as the station location,
authority to operate the station by
remocte control is required.

Notice that the restriction is
against a representative of a
foreign government, which is
not the same thing as being a
non-citizen (alien) of the United
States. There are provisions
under which an alien can
obtain a permit to operate an
amateur station, spelled
out in sections 97.301 through
97.311. This is often referred to
as reciprocal licensing. Many
countries do not have an
equivalent of the Navice
license, however. The new FCC
form 610 (application for
Individual Amateur Station
and/or Operator License) no
longer has a Declaration of
Citizenship as one of the
questions to be completed, so
an alien who intends to live in
the United States can get his
amateur license just the same
as anyone else.

| included the section
dealing with a station |ocation
and mailing address because it
ties in with the next part:
Notice of Violation. One thing
that the FCC takes a very dim
view of is failure to respond ta
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 legislative act,
Executive order, treaty to which the
United States is a party, or the rules
and regulations of the Federal
Communications Commission, shall,
within 10 days from such receipt,
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 lliness or other
unavoidable circumstances,
acknowledgement and answer shall
be made at the earliest practicable
date with a satisfactory 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 the
notice relates to some violation that
may be due to the physical or
electrical characteristics of
transmitting apparatus, the answer
shall state fully what steps, if any,
are taken to prevent future
violations, 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
violation 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 treaty ratified by
the United States will be more fully
complied with, by the medifications
of any radio 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 moditied.

(b) Such order toc show cause
shall contain a statement of the
grounds and reasons for such
proposed modification, and shall

specify wherein the said license is
required to be modified. 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 of the order, to show
cause why the proposed
maodification should not be made
and the order of modification
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 madification shall issue
farthwith.

97.131 Restricted operation.

(a) If the operation of an amateur
station causes general interference
to the reception of transmissions
from stations operating in the
domestic broadcast service when
receivers of good engineering
design including adequate
selectivity characteristics are used
to receive such transmissions and
this fact is made known to the
amateur station licensee, the
amateur station shall not be
operated during the hours from 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 stations 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
find out what went wrong, and
give the FCC a rational
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 keeping a log.) How come
you were transmitting a signal
on 157 Well, a moment’s
thought clears up the mystery;
you had been using a 40-meter
dipole but on the day in
question 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 matching network, or a
filter, between your rig and
the antenna. This should
attenuate your harmonic to
such a degree that it will not
radiate. All you have to do is
tell the FCC all of this, 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 portion
of the series. But, don't file
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 clear
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
office outlet. Ask for the new
edition of the Amateur Radio
Rules, (Part 97), stock number

~
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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 |
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, §-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.

QRG Will you tell me my exact

frequency {(or that of . . )?

Your exact frequency (or

thatof . ..)is ... kHz

Does my frequency vary?

Your frequency varies.

QRI How is the tone of my
transmission? The tone of
your transmission is . . . (1.
Good; 2. Variable; 3. Bad).

What is the intelligibility of
my signal (or those of . . }?
The intelligibility of your
signal (or those of . . }is. ..
(1. Bad; 2. Poor; 3. Fair; 4.
Good; 5. Excellent).

Are you busy? | am husy (or
| am busy with . . .) Please
do not interfere.

QRM Is my transmission being
interfered with? Your
transmission is being
interfered with . . . (1. Nil; 2.
Slightly; 3. Moderately; 4.
Severely; 5. Extremely).

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

QRO Shall | increase power?
Increase power.

Shall | decrease power?
Decrease power.

QRQ Shall | send faster? Send
faster (. . . wpm).

Shall | send more slowly?
Send more slowly (. . . wpm).
Shall | stop sending? Stop
sending.

Have you anything for me? |
have nothing for you.

QRH

QRK

QAL

QRN

QRP

QRS

QRT

QRU

QRV Are you ready? | am ready.
QRW Shall | inform . . . that you
are calling him on . . . kHz?

Please inform . . . that | am
calling on . .. kHz.

When will you call me
again? | will call you again
at ... hours (on ... kHz).
What is my turn? Your turn
is number . . .

Who is calling me? You are
being called by . . . {on . . .
kHz).

What the strength of my
signals (or those of . . . )?
The strength of your signals
(or those of . . Jis . .. (1.
Scarcely perceptible; 2.
Weak; 3. Fairly good; 4.
Good; 5. Very good).

Are my signals fading? Your
signals are fading.

Are my signals garbled?
Your signals are garbled.
Shall | send . . . messages at
a time? Send . . . messages
at a time.

Can you hear me between
your signals and if so can |
break in on your transmis-
sion? | can hear you between
my signals; break in on my
transmission.

Can you acknowledge
receipt? | am acknowledging
receipt.

QSM Shall | repeat that last
message which | sent you,
or some previous message?
Repeat the |ast message
which you sent me (or
message (s) number(s) . ..).
Did you hear me {or .. .) on
... kHz? | did hear you (or
...on. .. kHz

Can you communicate with
...direct or by relay? | can

QRX

QRY

QRZ

QSA

QsB
QsD

QsG

QsK

QsL

QSN

Qso

communicate with . . . direct
{or by relay through . . .)

QSP Will you relay to . . . ? | will
relay to . ...

QSU Shall | send or reply on this
frequency (or on . . . kHz)?
Send or reply on this
frequency (or . . . kHz).

QSV Shall | send a series of Vs

on'this frequency (or . . .

kHz)? Send a series of Vs on

this frequency (or . .. kHz).
QSW Will you send on this
frequency (or on . . . kKHz)? |
am going to send on this
frequency (or on . . . kHz).
Will you listen . . . on ...
kHz? | am listening to . .. on
... kHz).

Shall | change to transmis-
sion on another frequency?
Change to transmission on
another frequency (oron . ..
kHz).

Shall | send each word or
group more than once? Send
each word or group twice (or
... times).

Shall | cancel
number ... ?

Do you agree with my
counting of words? | do not
agree with your counting of
words. | will repeat the first
letter or digit of each word
or group.

How many messages have
you to send? | have . . . mes-
sages for you {or for .. ).

QsX

Qsy

Qsz

QTA message

QTB

QT1C

QTH What is your location? My

locationis . ...

What is the correct time?
The time is . . .

QTR

The Q-signal takes the form of a question when it is followed by a question mark: QRV? means "'Are you ready?”
and the reply, QRV, means “Yes, | 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 “QRM" and “QRN"
are often mistakenly switched.
They should be easy to
remember — QRM relates to
interference from another
station (M = manmade
interference), and QRN refers
to the static from storms and
the like (N = natural
interference).

The proper use of Q-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 praper reply
would be "“QRZ WB7XXX,”
meaning, ‘‘you are being called
by WB7XXX,” but the signal
is 50 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,
“QRZ question the frequency,”
or as most operators misuse it,
“QRZed question” would
sound ridiculous, to say the
least!

In spite of their occasional
misuse, Q-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. Q-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 QRT, QRN 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 Q-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 with a specific station
and you do not care to have
another station call either of
you, you can modify the
invitation to transmit by
sending KN, which means,
“Only the station | am in
contact with go ahead.” Table
2 has a list of operating signs
that you will need to know.

Signal reporting

Radio operators recognized
the need for a signal-strength
and readability system very
early in the history of radio.
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 half of
it because of poor conditions,
interference, fading, and the
like. At first the reporting
system that they devised
concerned only strength and
readability; later, when signal
quality became important
(because of FCC purity-of-
emissions rules), a tone
reporting system was added.
Thus the system called RST
means Readability Strength,
and Teone. Readability means
just that — how well can you
read {copy) the other guy. It is
possible for his signal to be
very strong, but not very
readable — perhaps because of
his sending, or because

Table 2. Some operating signals
and abbreviations often used by
radio amateurs.

AR End of message

BT Pause, or long dash in
message text

CL Closing station, leaving air

CQ General call, any station
please answer

DE From, this is

DN Slant bar, often used to in-
dicate that station is
portable or mobile

IMI Question mark, query

K Go ahead, any station

KN Go ahead, only the station
called

The line above the letters indicates
that they are to be sent as one
character, with no spacing
between the letters.
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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, somecne
calibrated a signal-strength
meter to indicate dB-levels
above the so-called “S§9.”
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
ancther 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 CQ or an answer to a CQ
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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. Theretare, 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 (QRS). it
is far less annoying to get it
right the first time than to ask
for 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 RST
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 perceptlble
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.

Very rough ac, very harsh and
broad.

Rough ac tone, rectified but not
filtered.

Rough note, some trace of
filtering.

Filtered rectified ac but strongly
ripple-modulated.

Filtered tone, definite trace of
ripple modulation.

Near pure tone, trace of ripple
maodulation.

Near perfect tone, slight trace of
madulation.

Perfect tone, no trace of ripple
or modulation of any kind.

h &b W N
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The Q-signal “QRM"
generally means

(a) a transmission is experiencing

interference

(b) a frequency is varying

(c) areply 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 ather
choices given can be covered
by a Q-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
CQ should end his trans-
mission with

(a) KN

{b) CL

(el 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
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HEATHKIT: The name in Amateur
radio...and now comprs!

SB-104A Amateur Transceiver

The world-famous SB-104 with significant improve-
ments. We've increased the sensitivity to 0.5 pV 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
mere. 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 pV 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.

Hg

H10
Paper Tape
Reader/Punch

Kit

$350

H9
Video
Terminal |§

Mﬂ 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.

Writer 11
Keyboard Prinler
Tarminal al Heath's
SPECIAL LOW PRICE:
$1495 Assembled

" Mﬂ’ 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-

Only $269.95 processor Trainer.

BT ey
ea mpany, Dept.
Schiumberger Benton Harbor, Michigan 49022 =
Please send me my FREE Heathkit Catalog.
HEATHK'T CATALOG | am not on your mailing list. =
Nearly 400 kits for you to ]
build! Whatever your inter- Name ]
est-_—hi-fi, te_levision, auto- i
motive, marine, hon@e.: ap- J Aoess i
pliances, test gear—it's all
in our big new catalog. | |
1 City State Zip

Send Today!» Il — 1

Prices are mail order net F.0.B. Benton Harbor, Michigan.
Prices and specifications subject to change without notice.

More details? Ad Check page 88.
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Nostalgia buffs fondly
recall the “Good Old Days”
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Memories . . . memories . . .
Dusty mountains of surplus
“one flight up” on radio row;
once-familiar 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 QST;” and all-tco-
few issues of Amateur Radio
Defense. There was a copy of
CQ dated April, 1931 (o
connection with the present
CQ) published for commercial
radio operators.

oo,
SHom M'h; i

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
competiter in the field.

There was an swl magazine

In addition to the well-known, nationally distributed amateur magazines like QST and RADIO, there were numerous publications in-
tended for a local audience. Amateur Radic 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 Hallicrafters, 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 1836 — both were eventually absorbed by RADIO.

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

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

| couldn’t resist a peek. |
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?7 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.

| turned up another magazine
called The Transmitter dated
October, 1926, and two issues

called RADEX (stands for
RAdio InDEX). In it, my eye fell
on one item sent in by a reader
that KNHI, Alcatraz Island,
tests every morning on 2160 k¢
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. | couldn't help
myself: | forgot the paint brush,
lit up my pipe, sat down on the
floor, and, as | leated through
these old treasures, returned to
my boyhood . ..

In skimming through the old
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% Sky BUDDY %

sk edies |/

Hallicrafters Sky Buddy receiver from about 1940. This receiver had no rf amplifier,
only one stage of i-f, a built-in speaker, and electrical bandspread, but for $29.50 it was
a lot of radic. As a junior high school student K4KJ worked in the school cafeteria al-

maost a full semester to buy one! (photo by K4KJ).

magazines, | gleaned several
bits of miscellaneous
information that in my 37 years
in radio | hadn't known before. |
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 called the MB-29 and
the MB-30. What does "“"MB"”
stand for?

2. Over the years
Hammarlund manufactured a
series 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 superheterodyne
type receiver? Hint: What is the
difference between an
autodyne and heterodyne type
receiver?

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

Authors

| 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,

| 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 I1. Outside of
the telephone and broadcasting

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. | believe that the
electronics industry today owes
a lot more to these men than it
can ever repay ... Or is even
aware of.

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 | had written.
| can’t help but return the
compliment, for Conklin'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.

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

Hallicrafters Skyrider Defiant was also known as the SX-24. It had one rf 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.
| 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. | hope we will
have some more articles from
him, soon.

Goodies For Sale

After reviewing the tables of
contents, | moved intc 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, WOARA, 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.

| often wondered how a grad-
uate in electrical engineering
from MIT could find happiness
selling short-wave receivers by
mail order on easy terms fram
a small town in western
Missouri. | 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 Hallicrafters 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

YOU CAN BUY with

DOUBLE ASSURANCE

First with assurance before
you buy that you will be satis-
fied. Vou need send but a §3.00
deposit to Bob Henry and any -
recelver will be shipped to you
on 10 day trial. Your $5.00°
deposit will be refunded if you
return the receiver.

Serond with assurance that
after yvou buv: vou will be kept
mtisfied. Bob Henry stands
back of every reeeiver. Bob
Henry puaranteés to serviee
every new set he sells for a year
with no cost 1o you except {or
parts and transportation. The
new receiver will be shipped
promptly from the factory or
from Henry Radio Shop as you
prefer, It will be shipped i
factory sealed carton or if vou

dwish Bob Henry will test and 7
OK it before shipment to vou. .

5, WOARA, trys out o Mew 1938 SUPER 5K

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 211Ds 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 211D is? If you
have any left, Bill, I'll bet you
can sell them to the collectors
without any trouble at all.

| 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 |
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 |
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 | got to the
end of radio row, | was usually
broke; so | would continue on
up to Broadway where my
father had his office. | 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 radio 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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The National SW-5 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
popularin the early 1930s. The SW-5 used plug-in coils and required an external power
supply and loudspeaker; the receiver had cne stage of rf amplification, a regenerative
detector, and three stages of audio with a push-pull outpul stage to drive the loud-

speaker (photo by K4KJ).

“Guaranteed to light, 5 cents
each.” No guarantee on the
emission capabilities; 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. | 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 flashlight. 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. | 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. | doubt
that | could have gotten my
mother inside some of those
places, and | 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. | had the contents of

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 technical articles of
those times are absorbing, too.
In late 1933 and early 1934, R/9
ran a three-part séries 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 identical 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.

Looking back, | 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 Station (WERS)
on the old 2%2-meter amateur band during World War |1, and reports he had “one of the
hottest receivers on the net.” This set had an rf amplifier stage followed by a superre-
generative detector (both using acorn tubes), and two stages of audio: the set required
an extarnal 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 statf to investigate
the feasibility of single-
sideband “carrierless' phone
transmission on amateur
frequencies. 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. Cne
of his concluding comments
was especially interesting.

In explaining 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 information
did not appear in QST 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 transmitting 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 radio sets (photo by K4KJ).

the development of the single-
signal super-heterodyne
receiver through James Lamb’s
articles in QST, 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)
QST, an “oscillating 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 rf
ammeters. The charts and
graphs that are in the books
now are fine for a first
approximation, but Windom’s
procedure must be used if a
really goocd 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
think 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
QST and were usually written
by James Millen (until he left
National to form his own
company). When | first began
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James Millen (left) and Dr. Glenn Browning (right} look over the National Velvetone-29, a five-tube ac screen grid tuner with excep-
tional signal reception for its day. It was designed for operation with the Velvetone amplifier, the latest thing in high fidelity for 1929.
Dr. Browning. who was co-inventer of the famous Brewning-Drake circuit used in amaleur receivers in the 1920s, went on to form his
awn company which still manufactures CB equipment. James Millen also formed his own company, and Millen capacitors, induc-
tors, and precision mechanical parts are still used by amateurs who want the very best in their homebrew equipment (photo courtesy
National Radio).

reading these ads as a boy, |
was impressed by the good
tips they gave on design
problems of a modern receiver
and on how to make things
work better. As | reread them
years later through the eyes of
a professional engineer, | find
they contain much more than
hot tips: they also exemplify an
engineering philosophy that is
sorely lacking in many of the
electronic products on today's
market, for professional and
consumers as well as
amateurs, namely, attention to
engineering detail throughout
the product. How many times
have you bought a product
which has a good basic design,
but was sloppily assembled?
Or assembled using cheap and
underrated components? Or
how many times have you
found a product that is well
fabricated, but with sloppy
design engineering?

| 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, it
was not so much due to
technical obsolescence, but to
those damnable plug-in coils.
Storing the coil set | am using
isn't any problem because it
goes in the receiver, but | have
never yet found any good way
to store the coil sets | 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. | have tried to use
Millen's "attention to
engineering detail" in my own
designs, but will 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 established
Browning Laboratories and
made amateur and commercial
equipment until relatively
recent times.

Early TV

Numerous articles on
television appeared in early
radio magazines. Radio News,
in May, 1931, published a list of
ten active TV stations along
with the number of holes,
revolutions of their 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: “Television
Programs Improving.” That was
35 years ago, but you would
never know it today!

All-electronic TV systems
were also in evidence. One of
QST's most popular technical
editors, Ross Hull, was
accidentally electrocuted while
experimenting with amateur TV
in the middle 1930s. In 1940
QST published a three-article
series describing a camera
chain, TV transmitter and a
receiver for the 2%2-meter band.
Amateur TV is just now
catching on. Today we have
slow-scan television in the hf
ham bands. A fast-scan TV



repeater is operating in the
Washington, D.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 ARRL.
However, in the February, 1935,
Radio he wrote the lead article

recognizing them even if they
hadn’t been signed.

| 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

Hen. Friend Editor of
Rapio, dear pal Ed..—

on foor travel basis.

Osackme, Japan.
Seprember 23, 1935,

Scratchi sic down for square meal 4t round table
and make questons with self and answers for such
that it seem appropop w open rewle radio parts store

here in Japan for purpose of making quick fortune
from radio amateur trade.

All other radio dealer friends scem to ride in al-
leged automobiles, whereas Scratchi sull find himself
Prosperity are a state of che
mind and into such 1 herewith make formal entry,

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

Another person usually
thought of as an ARRL stalwart
is the late Phil Gildersleeve,
whose cartoons were enjoyed
by the amateur community for
50 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 | can’t
be sure and don't want to stick
my neck out too far.

However, as | 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. | don't
know when the cut was first
used as my collection of Radio
is not very complete prior to
1934 and | 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.

Sneaking 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. |
don’'t know if even this was the
first Scratchi or not, but it's the
earliest of which | 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 ARRL
Convention at Reston, Virginia,
| 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.

| would like to know about
Scratchi’s early heritage,
though, say, prior to World War
Il. It would also be interesting
to learn what happened to
David Gibbons, who, | 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 tor 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 additional 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 RME 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, |
was very impressed watching a
skilled, 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
| 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, | think, impressed
me as a teenager the maost. It
had more dials and knobs than
any other amateur model. |
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 cne, 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.
Hallicrafters tock 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 toc much trouble moving
one — if you ever had to. This
is another item | wonder if they
really made, for | have never
actually seen one, nor have |
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 Il as
the BC-610. Either of thase two
transmitters was acceptable in
my boyhood dreams: | 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. | believe
the Mims name, trade mark and
patents were bought out by
Amphenol, but | have never
seen them push the product. |
don’t know what happened, but
they certainly had the jump on
Telrex.

For the lower frequency
bands, you could use EO-1
cable. This was a rubber-
insulated 72-ohm impedance
balanced line for direct



connection to the antenna. It
worked fine in dry weather, but
was a dead short after a rain
storm. | 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%
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
mobile 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 1.

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, toco.

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 | recall,
the Candler System was still
advertising in QST up until
recently, so he must have had

The Radio Manufacturing Engineers’ RME-89 was a favorite with many amateurs in the
late 1930s. Notice that there are no labels on any of the controls — the cperator 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).

National 1-inch oscilloscope from the
late 1930s. After about 1336 all amateurs
were expected to know their modulation
percentage. The National CRO used a
913 cathode-ray tube; a trapezoidal
pattern was normally used because no
linear sweep was provided (photo
by K4KJ).

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

In the midst of my reverie,
the XYL walked in and looked.
She didn’t say anything, she
just looked. Sitting in the easy
chair with magazines scattered
all around me, while the paint
brush had hardened and the
paint can had been pushed
back in the corner, | 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
Hallicrafters 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
indelibly impressed in my
memory as they are on the
pages of . . . those old radio -
mags . . . HRH
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- DenTron Radios...
Built byAmericans
for the whole worlid.

One of the greatest pleasures ham radio brings is con-
tact with distant lands. What other organization can
boast of daily communication among its members
throughout the world?

It’s a great hobby and we want to make it more fun :
for you! ; ; 3
DenTran antenna tuners do just that. Our Super Tun- : ' '
ers are the only tuners on the market capable of |
matching everything between 160 and 10 meters, plus : ;
handling 1-3 KW PEP, i




A.The Ongmai Super Tuner KW PEP $129.50.

o b you're new at ham radio you'tl find it's invaluable;

7 Super Super Tuner 3KW $229.50. |f you've
added more power to your station it's a must,
Both the Super Tuner and the Super Super Tuner
mateh balanced feed, coax, random or long wire.
Both transfer maximum power from the transmit-
ter fo the antenna,

- C.NEW! The MT-3000A $349.50. The
MT-3000A was designed for the serious ham inter-
ested in professionalizing his station. It is a rugged
antenna tuner that easily handles 3KW PEP, It has
built=in dual watt meters, and a built-in dummy
load. The antenna selector switch: (a) enables you
to by-pass the tuner direct; (b) select the dummy
load or 5 other antenna systems.

D.80-10 Wire Tuner $59.50.  Our random wire
tuner handles 500 watts and is ideal for the ham
on the move.

E. W-2 Watt meter $99.50. DenTron's dual in-line
Wattmeter allows you to read forward and reflect-
ed watts simultaneously.

F. SuperAmp $574.50, The SuperAmp is one of
fh& ,best--.qm&_mer values currently on the market,
0 meters, and features four 5728

G.NEW! MLA-2500 $799.50. The MLA-2500

H NEW! MLA-1200 $399.50, external AC sup-

t covers 1
ttio;tes in grounded gnd With it add 2000 watts
PEP SSB and 1KW CW power, No other amplifier
delivers so much at such a reasonable price.

is one of the world's finest high performance mili-
tary amateur amplifiers. |t was designed for the
discriminating buyer who knows and appreciates
precision plus power, Coast along with a full 2000
watts PEP input on SSB, 1000 watts DC input on
CW, RTTY, or SSTV. The heart of the MLA-2500

is a heavy éuw, self contained power supplv, and it

features 2 Eimac 8875's.

ply, $159.50, DC suPplv $199.50. The MLA-1200
shares many fine features with its famous big

brother, the MLA-2500, but also has a few distinc-

tive ﬁ!amres of its own. It employs a single Eimac
8875, running 1200 watts PEP or TKW DC. It in-
corporates the same built-in ALC as the 2500. The
MLA-1200 is the smallest 1200 watt linear ampli-
fier on the market, great for your mobile home,
boat or car!

Radio Co., Inc.

2100 Enterprise Parkway
Twinsburg, Ohio 44087
Phone (216) 425-3173
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BY BILL ORR, W6ESAI

To thousands of equipment-starved amateurs the warshouses
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

“‘J ~~ equipment, such as Iha futuristic console, left, and the advanced receiver, abave, 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?
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Two weeks after the end of
World War Il, one of the largest
assembly buildings on earth
hummed with purposeful
activity. As far as | 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
surrcunded 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

SURPLUS PRICES SLASHED!
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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 | 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 slow start,
indeed.

Unknown to most radio
amateurs, a vast fortune in
communications equipment
belonging to the War Assets
Administration and the Defense
Supply Cerporation, 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

YER BEST IIE‘I'S IN MEAIISE‘I‘S'
HS-38 2,000 ohni, Now.

HE-23 4,000 olat, New, + .. .10y iiies. 2.95

ME!‘IRS! METERS!
n-1 amp, B.F, 27 pd. GE. ..

IIHul‘Ii H.F. L!'rll(‘F S e R
0-45 MADC 2- rd Woston .., L...o..
0-30 MADC 3 vl s Weslinghouss . . . .
Q-15 YAC 2' r|! WeslInghause

PE103 DYMAMOTOR
8 & 12 V. Input; sutput, 500 V. @ 160 mily. Tdeal for
fwotille. BRL M weavesntenennna $15.95

APQ-S POWER suPFt.Y el:etrnmu"‘! eoftro fled
power Embraces 2.5U4G, 4- 530, 1-8817.
1-GX35. Operates frem I.'I'i \', 400 urlt Reull!:ih.:
farmer wilh &0 cycle Ma&u ideal lab ur tn supply,
Excellent comd. . - Ea. SR 95

BC3ITS TRANSMITTER: 100 W. Phone or CW. 2.211
tuies 1n dnal cmn:nr with all tobes but les r.unlnl
nnli $12.95
AMS! WE ARE LOOKING FOR TURES Aup m.|.
'r\u-Es OF CLEAN EQUIPMENT. CONTACT US
HIGHEST PRICES! CLEAMN WU, BY SELLING TU
COLUMBIAL

RCEBU CO&K CASI.E

s'l shm. New. Par 100 ft, 34-.95
. .
‘II‘INSFQRHE“ 115 VAT 6o t]' 5V.'@ 10 !mn-
with 50 W sorkel mounted on top Good cond. ?
i3

PARTS IIT FOR 274N & ARC- s Coﬂm‘ﬂﬂ
MENT: 1.2 mfl rcondenser, C16

AF choke, 31100-206 ohmi cutpal ln-{
Oeeillator, T-G) Mike Lransformer (25-330 ohms).
EACH HIT:

Wrap-Up 1977 [:E:] 51



ESSE WILL BUY
ANYTHING ELECTRONIC

Attention Factories, Hams, Dealers, Individuals

WE NEED AT ONCE!

We are Especially Interested in Large Quantities

BC-348 Receivers, AC or DC models

BC-312 Receivers

BC-221 Frequency Meters

SCR-522 Transmitters & Receivers

Hallicrafters BC-610 Transmitters

Any factory built transmilters and
receivers such as Hallicrafters,
National, Temeco, Collins, RCA,
RME., Hammerlund, Millen,
Meck, Harvey-Wells, Meissner,
Sonar, McMurdo-Silver, Gonset1,
Stancor, Bud, ete.

Amateur 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! HAMSI!

EXPERIMENTERS!

* NOW-—TRANSMITTING TUBES *

&  ATSENSATIONALLY LOW PRICES!
955 ACORN TUBE [iivutir \inplitior (0111 4@
Laetorr "Pabe—Hrend X Coo &

* B I g,
OB, VRISS A\l Huesilotor il 49¢ o

o Fir. et SO\ e, T 18 v s 9P
amps, ) .

* miﬁlﬁnrutL Twion D Piwver A 51_49“. :
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Large stocks of condensers

Large stocks of resistors

Large stocks of speakers

BC-224 Receivers

BC-342 Receivers

Police type VHF transmitlers and
receivers for mobile application

Collins ART-13 Transmittera

APS-13%s

SCR-269F or G Fairchild or Bendix
ADF’s

Hemlphones in quantity lots

Microphones in quantity lots

Field telephones

Sound-powered telephones

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

*In 1946, a letter to the Sales Agency
of the Reconstruction Finance
Corporation brought a reply to contact
the manufacturer of 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 certificate to
buy surplus radio equipment directly
from the RFC, provided that the
applicant was in the radio repair, test,
sales, manufacturing, or similar
electronics business. The certificate
could not be issued to amaleurs, or {o
the public at large. By late 1946, the
RAFC 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”

| don’t think anyone,
including the government, was
really aware of the great
qguantity 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, unwilling to get
into the junk business, stood
aside while a new breed of
entrepreneurs stepped into the
picture: The surplus dealers
who handled nething but
government surplus equipment.

Within 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 their three-story
warehouse! In the same issues

———— P OWER!! POWERI!]

EIMAC
304TL

BRAND NEW
JAN. INSPECTED

SUPER
VALUE
BETTER ORDER
4 OR MORE
TODAY

90:-.

WHILE THEY LAST
ANY QUANTITY

SUPER SPECIAL

BRAND NEW 5335
EIMAC 304TH en
JAN. INSPECTED




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 disappeared from the
market. The cumbersome and
unstable BC-375 aircraft
transmitter, bought by hams
mostly for parts, became
unavailable; and the BC-654A

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

BC-348 RECEIVER

handling =
six  bande..

Acclaimed the best mili-
tary receiver for amateur
use, this 4

SCOOP: The famous B-19; Murk 1T 40 & S0 meter xmtr-revy
with tubwes; dynmmotor power supply, instruction manul,
12 ft. antenna & hase, VUL, antenna and base, dummy
antenna, mounts, I headset, microphone, key, junction
hoxes and intereannecting eables, -1 i ....529.95
B-19 Mark Il connplete tank installation with all

.:‘.\[‘r:l;r-.‘i. Packed for export, Instruction manual, ete.

44,95

would buy a $275 receiver when me————————————ssssssm—m \\/C e 0 Short supply.

it was possible to buy an
acceptable war-surplus receiver
for only $497 Why buy a $45
transmitting tube when you
could get the same tube —
surplus — for only 49 cents!
Of course, under these
circumstances, many
manufacturers went out of
business. Some of them
introduced new products, many
of which didn't even get off the
ground. TAYLOR TUBE
COMPANY closed its doors and
EIMAC, one of the largest
independent tube
manufacturers, survived only
because it brought out a new
line of high-gain tetrodes that

transmitter-receiver combina-
tion that covered the frequency
range between 3.7 and 5.8 MHz
had disappeared. Where did
they go, who bought them,

and why?

Looking back on those days,
it appears that Nationalist
China had bought enormous
stocks of surplus radio
equipment which eventually fell
into the hands of the Chinese
Communists. By the mid-1950s,
West Coast Amateurs were
cursing those old BC-375
transmitters which had showed
up on the 80-meter band,
chirping and blurping their

In 1950, a prominent war-
surplus junkie confided to me
that he had made a quick
$60,000 in two days by buying
war-surplus transmitting tubes
from the United States Army at
fourteen cents a pound, and
selling them to the United
States Navy at 35 apiece!

The deadline

By 1951, the huge stocks of
good war-surplus material had
been virtually depleted and the
equipment left for sale, such as
oxygen bottles, tuning boxes,
dynamotors, and out-of-band
crystals, was mostly junk. The
party was over, and on the
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* New device opens up the world of Very Low Frequency radio.

* Gives reception of the 1750 meter band at 160-180 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 B0 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 signals at 4000 KHz.

The VLF converter has crystal control for accurate frequency
conversion, a low noise rf amplifier for high sensitivity, and a
multipole filter to cut broadcast and 80 meter interference.

All this performance is packed into asmall 3" x1%'"" x 6" die
cast aluminum case with UHF (S0-239) connectors.

The unique Palomar Engineers circuit eliminates 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. California residents add sales tax.

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

PALOMAR

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 only a short time
before! Overseas buyers were
looking for good war-surplus
radio gear, and many amateurs
were at last willing to unload
all of the military equipment in
favor of communications
equipment that better fitted
their needs and the changing
state of the art.

The popularity of single
sideband finally signalled the
doom of the surplus market.
True, even today, bits and
pieces of World War Il 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 I,
rendered obsolete at last by the
combination 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
advertiserments used as illustrations are
from CQ and QST magazines of the
war-surplus era, and are reproduced
here with their permission.



Get all this
transceiver

Bottom-Mounted Built-In Speaker

Broadbanded Power Amplifier Built-In CW Monitor

6-Pole Crystal Filter with

Extra Large Power ] /,/ 2.5 kHz Bandwith at —6dB

Amplifier Heatsink

High Stability VFO

Transmitter Module
Hinges Down for

Modular Plug-in
Accessibility

Circuit Board
= Assembly

Rear Panel
Connectors—

e DC Power
Input ® RF
Qutput/Antenna
e External
Speaker Jack

e CW Key Jack
® Accessory
Socket

'3
Semi Break-In CW

Dual Speed VFO

Automatic Internal Dial Vernier

Antenna Switching

Separate Front Panel

All-Aluminum Chassis RIT On/Off Switch and
Tuning Control

foru S500.

Available Options Include 100 kHz/10 kHz Dual Crystal Calibrator, Noise Blanker
and Portable or Heavy Duty Power Supply

No.0/
X

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

Microphone and .
mobile mount included. -

alda 10

totally solid state SSB Transceiver ¢ 80 through 20 meters e 250 watts
ALDA Communications Inc., 214 Via El Centro, Oceanside, CA 92054  (714) 433-6123




It’s Toll Free...So Dial Away!

1-800-325-3636

FORNEWORUSED | FORFAST, DOOR- | TO SAVE MONEY
AMATEUR RADIO | STEP DELIVERY. . | :..ioin thousands of our satis-

: i . fied customers who buy from
: fey iveus acall. You'llbe amazed; = :
GEAR . . . we're speciatists g us as easily as from their local

and carry in stock most of the for we guarantee we'll ship supplier. So, remember your

famous-brand lines. Or, we will your equipment the same day. ;
talk trade. Plus, most shipments are PRE- call is Toll Free.

PAID.

We welcome your Master Charge or Bank Americard W
0

“’HAM RADIO CENTER , INC.=

8340-42 Olive Bivd. P.O. Box 28271 St. Louis, MO 63132

biDnd ’em

find ’em!

Keep those valuable issues of
Ham Radio HORIZONS like new!
Prevent smears, tears and dog
ears — bind 'em in the hand-

:] OUR 2 NOVICE COURSES TAKE YOU FROM

DAY | {(NO KNOWLEDGE OF ANY CODE ) THRU some, 2-color buckram binders
€ OR 8B WORDS PER MINUTE now available from Ham Radio's
[m@ @&&SSES’ ILE&[EEN @W' MME Communications Bookstore. —_—
= Each binder comes complete with gold-stamped date
OUR NEW METHOD SUCCESSFULLY USED BY PEOPLE labels and is fully washable,
>| FROM IO THRU 65 YEARS OLD PLENTY OF PRACTICEN ' T \
MATERIAL,OUR 6 87 CASSETTE METHODS SUCCEEDp— In the future, you'll be happy you did it now!
WHERE | 8 2 FAIL. ! Ham Radio HORIZON Binders $6.95
«| INCLUDES EXCLUSIVE NOVICE TRAINING SCHEDULE] »
-|ALL REFERENCE MATERIALS, cHECKING SHEETS TO|v | | _OrdermrmsoL — 3for§17.95
.\: VERIFY ACCURACY, INFO ON OTHER HAM LICENSE = i
M REQUIREMENTS. . ham radio’s
I [ STAKDARD 2 TRACK NONAURAL CASSETTES PROVIDE 60 NINUTESEACH OF| ! 1 j
U{SCIENTIFICALLY PREPARED CODE PRACTICE (LETTERS, NUNBERS, PUNC-| commynications
1 [TUATION, CODEGROUPS, NORDS )CASSETIES ARE DESICNED T0 MIMINIZE | * bookstore
| LEARNING PLATEAUS, EMPHASIZE NEW MATERIAL = :
SSET 1 0-6 WPM  (Novice License) 6 CASSETTES §1585]1 el Ll
o|SET 2 0 -8 WPN {Moviee License| TCASSETTES 11951 ] . ;
SET 3 7-14 WPH (Gen CI ulceﬂn ) FCASSETTES 895, O Here's my payment for the HORIZON binders.
*Firgt cioas postage and handling required par CASSETTE 40| . [1%6.95 1$17.95
I SPECIALISTS -~ QuR ONLY PRODUCTS ARE TAPE COURSES Naisa
I -
1 ) THE HERRMA N CO. 1
DEPT J, BOX 110! ,LARGO, FLA 33540 . Address e —
: CLUBS - GROUPS ANY 10 OR MORE SETS City
10% OFF + 25 ¢ PER CASSETTE 1* CI.POSTAHNDLG. B
e == = S ._./___ ‘_-./ State Zip
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ME-3 microminiature tone encoder

Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

* Powered by 6-16vdc, unregulated
* Microminiature in size to fit inside all mobile units
and most portable units
» Field replaceable, plug-in, frequency determining elements
« Excellent frequency accuracy and temperature stability
- s Output level adjustment gotentiometer

. = Low distortion sinewave output
» Available inall EIA tone frequencies, 67.0 Hz-203.5 Hz
» Complete immunity to RF

"= Reverse polarity protection built-in

: : E . K-1 FIELD REPLACEABLE,
$29.85 each ' <t = PLUG-IN, FREQUENCY
Wired and tested, complete with Lo bR i ; D RMINING ‘ELEMENTS

K-1 elemént . . e A $3.00 each

More details? Ad Check page 88. Wrap-Up 1977 [1xa] 57




We Fill

SANTAS

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

KENWOOD T5-820S DELUXE
Digital Transceiver $1048.00

KENWOQOD TS-700S 2-Meter
All-Mode Digital Xevr $679.00

KENWOOD T5-5205 160-10M
Transceiver $649.00

‘ i Tl r Quotation!
DRAKE TR-4CW TEMPO 2020 DIGITAL & 4
Transceiver $699.00 Transceiver $759.00

DEAR OM: Just in the "'NICK” of timell All your faverite *‘GIFT IDEAS” from Atlas, CIR, DenTron, Drake,

lcom, KLM, Kenwood, Swan, Tempo, Ten-Tec, Wilson, Yoesu 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-I-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 W@IT BILL BURGHARDT WBENBO JIM SMITH WBPMJY ERV HEIMBUCK K@OTZ

STORE HOURS: 124 First Avenue Northwest
TUESDAY thru SATURDAY P.O.Box 73
9:00 A.M. to 5:00 P.M.  Watertown, South Dakota 57201
Closed Sunday & Monday Phone 605-886-7314 AMATEUR CENTER
Write today for our latest Bulletin/Used Equipment list. “’America’s Most Religble Amateur Radio Dealer

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




Clraight from...

HEADQUARTERS

NEW YAESU FT-301D "GOLD LINE"

FP-301D Deluxe FT-301D DIGITAL FV-301 Remote YO-301 Monitor
AC Supply $209.00  Transceiver $935.00 VFO $109.00  Scope $219.00

PHONE or WRITE TODAY
for COPY of our FULL-LINE
AMATEUR ONLY Caotalog!

DENTRON MLA-2500 L‘mxm\_x__,
Linear Amp $799.50 DENTRON MT-3000A

Monitor Tuner $349.50

ATLAS 350-XL Digital
Transceiver $995.00

ATLAS 210/215-X
Mobile Xecvr $679.00

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

~ Wl ASTRO 200 Digital
k" Transceiver $995.00




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 stations.
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

60 [123] wrap-up 1977

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. 1B. Such an

4,8=DIRECTION OF
ENERGY PROPAGATION

CURRENTS IN PHASE

FEEDQD POINT
e

Afz L

o A
STUB
Fig. 1. Radiation pattern for a simple
horizontal dipcle 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. 1B will be
similar to that of Fig. 1A.
However, because two half-
wave elements are used, which
are fed in phase, the radiation
pattern will be intensified 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. 2B. The current in the first
half-wavelength element is
exactly 180 degrees out of
phase with that in the second
half-wavelength element.

When the elements are
connected by a quarter-
wavelength stub, as in Fig. 1B,
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
cancel, 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

Af4 5TUBS
(RGE-87U]

SIDE VIEW

L

== SECURE TO MAST
OR TREE SUFPORT.
HEIGHT Z% 40FT
(i2.2m)

4, B = DIRECTION OF ENERSY
— PROPAGATION

GURRENTS 180"
/Tour OF PHASE
|
F PO,
[~ FEED POINT \

iR \ IV

o -

Fig. 2. Radiation 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-
tribution in two half-wavelength antenna
elements connected directly together;
that is, the system operates as a full-
waveiength antenna.

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

INSULATOR

HANGER

(RG~B/U]
SOLDER -—

- CENTER
CONDUCTOR
FLOATING

HERE
RG-8/U COAX
TO TRANSMITTER

LENGTHS:

-
] \
7

A4

BALUN & .-

- N0 CONNECTION BETWEEN

a,8 A4
€0 w2

modified inverted V is shown in
Fig. 3. Dimensions are in terme
of wavelengths for the radiating
elements and the phasing
stubs. Also shown are
suggested angles for
separating the antenna legs
(angle «), the angle between
the antenna legs and the
phasing stubs (angle g), and the
angle between the mast and
antenna legs when the antenna
is looked at from the side
(angle v). The reason for
showing angle vy is that I've
obtained better results with the
inverted V when the plane of
the 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 little more wire 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

’f\
-

90" ¢ a € 120" /
B=390" &

]

\

5TuBS. SECURE STUBS TO
MAST OFR TREE SUPPORT
WITH INSULATOARS. STuUBS

ARE MADE FROM RG-8/U
COAXIAL CABLE.

FARONT VIEW

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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NEW! ICKEYER

The World’s Greatest
Sending Device

Adjustable to Any
Desired Speed

Now available from Palomar
Engineers — the new Electronic
IC KEYER. 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

canstructed contact  points,
Keys any amateur transmitter

with ease. Sends Manual,
Semi-Automatic, Full
Automatic, Dot Memaory,

Squeeze, and lambic — MORE
FEATURES than any other
keyer. Has built-in sidetane,
speaker, speed and volume
controls, BATTERY
OPERATED, heavy shielded
die-cast metal 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 KEYER.
EASY TO LEARN. Sent
anywhere on receipt of price.
Free brochure sent on request.

Send check or money order.
IC KEYER $97.50 postpaid in
US. and Canada, IC KEYER
LESS PADDLE and non-skid
base $67.50. Add 6% sales tax

in California_

Italy write i2VTT, P.O. Box
37, 22063 Cantu.

Fully guaranteed by the
world's oldest manufacturer 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). (Al
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 80
degrees (angle « in Fig. 3), the
insulators at the end of each
leg will be about 16 feet (5m)
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 )
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.

Acknowledgement

My thanks to Joe Saugier,
K6CD, for reviewing the
manuscript and for much
helpful engineering advice.
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Sloping Inverted Vee,” ham radio,
February, 1969, page 48. HRH

“This 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.



MORE POWER . .

5 OR 5 WATTS OUTPUT SELECTABLE

REMOTE TUNING /DI\I MICROPHONE

NEW LOWER PRICE / now onwy s3ss.oo

SIDEBAND OPERATION wiITH SSB/ONE ADAPTER / MARS

OPERATION CAPABILITY/ 5 KHz NUMERICAL LED

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

TEMPO FMH-2, FMH-5 &
FMH-42 (UHF)

6 channel capabil-
ity o selectable 1
or2 -1 or 5 Watts
outpute Solid-state
e« Battery level met-
er « Earphone jack
» Built-in charging
terminals and sep-
arate charging jack
for Ni-cad batteries
¢ Flex antenna e
Carrying case stan-
dard e Excellent
frequency stability
allows use with
i booster amplifier

for high power out-
put over 100 Watts
e 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 MHz}
Drive Power Output Model No. Price

2W 130W  130A02 $199
10w 130W  130A10 3179
30w 130w 130A30 $189
2w BOW BOAOZ %169
1now sow 80A10 %149
3ow Bow 80A30 5159

UHF (400 to 512 MHz)
Drive Power Qutput Madel No. Price

2W 70W 70D02 $270
10w 70W 70D10 $250
Jow T0W 70D30 3210
2w 40W 40D02 $180
10W 40W 40D10 $145
2w 10w 10D02 $125

FCC Type accepted models available.

TEMPO
POCKET
RECEIVERS

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

Sold at Tempo dealers throughout the U.S. and abroad. Please call or write

for further information,

11240 W. Clympic Bivd., Los Angeles,
Galif. 90064

231 N, Euclid, Anaheim, Calif. 92801

Buller, Missouri 64730

Prices subject to change without notice

-
213/477-6701 ’I

714/772-9200 ”ﬂ” ﬂ /”
816/679-3127
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YOU... __
AND AMSAT PHASE TIl

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE
I OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7. 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 for an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contirib-
uting groups worldwide, and headquariers in
Washington, D. C, has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur rescurcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE Iil satellite pro-
gram promises a continuing demanstration
that amateur radio fs at the forefront of
modern technology. PHASE 1l 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 |l satellites
is a projected $250,000. Commercial satei-
lites of similar performance would cost nearly
$10,000,000.

Your heip is needed to put these
PHASE Ili OSCAR satellites in orbit.

i,

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 for 810 each. Larger components of
the satellites may also be sponsored with con-
tribution acknowledgements ranging to a
plague carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a 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 AMSAT newsletter.

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

[ e sparmces O HEH L

T AMSAT PHASE N
1" Radio Amateur Satellite Corporation
Box 27, Washington, D.C. 20044
202-488-8649

|

I

| YES Iwantio support AMSAT PHASE 1l OSCAR

satellites. Enclosed is:

I Os____ insponsorshipof____ sofarcelis {@ $10 each)

[ s10 Annuai membership [ 5700 Life membership

| [l Send information on sponsoring larger sateilite com-
ponents.

I

|

|

I

Name Call  AMSAT Member?

Street

City State Zip

The publisher has donated this space to AMSAT in support of
AMSAT and the PHASE Il program.



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?

ASK THE GUYS AT HAL!

Our saes and service staff will be happy to assist you
in your choice of RTTY equipment, answer questions
about BTTY, and provide assistance if problems do
arise. In addition, all HAL amateur RTTY eguipment
manuals can be purchased for $10.00 each for an
advance look {applicable to future purchase of that
unit).

Answers to common RTTY questions are featured
in the center-lold of our new amateur radio catalog,
Sueh questions as “What do [need?” "Howdo | hook
it up?”, and “What frequencies do [ use?” are dis-
cussed. Technical points concermng RTTY pulses,
FSK and AFSK, and high-tones vs low-tones are
cavered.

Wiite today for HAL'S new catalogand RTTY guide and discover how muchlun RTTY can be.

HAL COMMUNICATIONS CORP.

Box 365
Urbana, lllinois 61801
217-367-7373

For our European customers
see HAL equipment at:
Ritwer & Co, Hanmuover
1EC Intlerelen

J

More details? Ad Check page 88.
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BY DR. D. B. SMITH, KG6JJN

With apologies to Alvin Toffler 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 intc 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 | got it working
right, but | 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
KGEXYZ.”

““Roger dodger; got you on
Visual, KG . .. | see we got
Channel 8899. | got that
channel assigned 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 bird.”

“Thanks good buddy. | 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 . . . like 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 | sure like it, though. Don't
know what | 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 |
used to work the old terrestrial
repeaters.”

“Yeh, WZ, | 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 | mean?”

“Yeh, but as | 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, | guess a lot of
terminology has been changed.
Say ... what did ‘break’ used
to mean in the Old Days? | 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, | 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 aimost
never used to indicate an
emergency.”

“Roger dodger. Very
interesting to get that

background. Say . . . | 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 billing to your
compu-account? Well, all you
have to do is punch a #310-4
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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whenyou
know you’ve
got the

very best!

Larsen

Kilrod antennas

Repeater or simplex, home station
or mobhile, 1 watt or 50 . . . what
really counts is the intelligence that
gets radiated. Jim Larsen, WTDZL
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 Kulrod® Antenna.
Amateurs using them on 2 meters,
on 450 and six call them the antenna
that lets you hear the difference.

Larsen Kulrod Antennas are
available for every popular tvpe of

mount. For those using a 3/4" hole in
their vehicle we suggest the LM
mount for fastest, easiest and most
efficient attachment.

For the 3/8” 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 Kiilrod
Antennas that let you hear the
difference and give you carefree
communications,

Ilustrated . . . Larsen JM-150-K Kiillrod Antenna and mount for 2 meter band.
Comes complete with coax, plug and all mounting hardware. Easy to follow
instructions. Handles full 200 watts.

Dealer Inguiries Inviced

3 i.nrsen 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
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* Kilrod . . . a registered trademark of Larsen Klectronics.

synthesized compu-station.”

“AmCabCom here. Say, just
wanted to tell you, fella, 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
perseon, but a computer . . . and
it’'s mightly fine to subscribe to
our service so that you can
have a chat anytime you want,
even when the channel doesn’t
answer. Think how impressed
the other hams will be when
they hear you getting all those
DX contacts, when they can't
even get a clear channel
assigned.

And, with our new generation
of conversation — Conver IV —
they will never know whether
you're talking to a real ham, or
being answered by your
service. Just punch #$73 into
your pross, and .. ."”

“Bleep. Synthetic compu-
station clear by command.”

"“Bleep. This is KGBXYZ
closing the SynCompStat. For
all interested hams and CB
Extras on channel, you, too,
can work KG6 by subscribing
to the CEEBAM DX Bureau.
Your calls will receive
guaranteed DX via our fine
Radic Buoys and Long Wire
Beacons. Just punch a ##3% into
your processor for more
information.”" ... Bleep . ..

“Attention all holders of
licenses in the Senior Citizens'
Bands: These bands once were
issued to another class of
license, and if you would like
to save these channels for your
own use, just punch a 457$% &
into your pross and join the
‘Fight to Save 220 Megs, Inc.” .
.. Bleep ...

“Attention all holders of
Youth Band equipment: Say,
gang, did you know that six
meters once belonged to
adults? Well . . . let us tell you
what you can do to have some
real fun with your 1-kW model-
controlled equipment and help
save the band, too . . ."

Bleep. Bleep. HRH
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ENERGY
CRISIS
SOLVED!

Personal energy crisis? Getl precious
RF on DX target with World Record
Breaking antenna that won WETYP the
QRP ARC 1,000.000 miles/watt award.
THE JOYSTICK VFA
(Variable freq. ant| gives low angle,
omnidirectional, harmonic free radiation
on all bands 160 thru 10 (. MARS and
recelve onall BC & SW)

1000's of glowing reports in our files of
the VFA in use, often in poor QTH and/or
under QRP., contests, etc

SYSTEM ‘A’ $75.00

250w P.E.P. &/or Receiving Only

SYSTEM ‘J’ $99.00
500WP.E.P.&/orImprovedQ Factor Receive
Air Mail cost included. (Each system
3 sections easily assembled to make
unit 7' 6" long. Matching ATU). Not only
will you save space but yvou will save
$58% a1 present low exch. rate and by
buying direct UK manuf. Rush your
order — Mastercharge or check. or
ask for brochure

PARTRIDGE (HH)
ELECTRONICS LTD.

Broadstairs, Kent, England
Tel. Thanet 62535

STATUMINT OF OWNCR: N1 AND CIACLRATIDS

\G3CED G3VFA

LTI b [Teu—

More details? Ad Check page 88.

MADISON
SUPER STATION BUYS

NEW OMNI-J 2.meter mobile or

portable antenna. 3" thread 5-dB ‘”:n

(1.5-dB Egain over conventucmal %

maobile whip antenna), $29. 2

$27.95. Guaranteed results.

PREMAX 4.-foot ground rod plus clam
450

MIDLAND 23-136 dual meter reads SWR
and relative power, Handles 1 kW from
3.150 MHz $21.95
YAESU FT-101EE | Hy-Gain 1BAVT/WB
vertical antenna $649,00
YAESU FT-101EX <+ Hy-Gain 18AVT/WB
vertical antenna $589.00
HY GAIN 1BAVT/WE |
coax

HY GAIN 18V vertical
Model 214 Z2m Yagi $21.50
Hy-Gain 2BDQ Dipole $39.95
VHF SPECIALS: Kenwood TS?OOS List .
$679 C

100 feet RGS8
$£100.00
$15.95

all for qunie

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.L, etc.)

HAM X ROTOR (Mew Model) Turns 28 sg.
ft. of antenna List . . . $325 Order Mow
Your Price $289

CDE HAM-1II $129.00
BIRD 43 WATTMETERS plus slugs in stock.

SWAN METERS: WM 6200 VHF Wattmeter
$49.95; SWR 1A $21.95

TELEX HEADSETS: In Stock
CETRON 572B $24.95 ea.
ADEL nibbling tool, $6.45; punch $3.50

CABLE 5/327, 6-strand, soft-drawn guy
cable. For mast or light tower, 3¢ foot.
BELDEN COAX CABLE: 8237 RGE 19¢ ft
8214 RGE foam 23¢ ft., B448 B-wire rotor
cable 14¢ ft., B210 72 ohm kw twinlead
$19/100 ft., 8235 300 ohm kw twinlead
$127/100 K., Amphenol PL-259 59¢, UG175
adapter 19¢, PL-258 dbl female $1.00. BNC
female, chassis mount 6l¢ ea; MICRO
RG-8/U same size as RG.59, 2 KW PEP
G 30 MHz 16¢/ft.

NYLON CORD 5000 ft. + per roll $15.00

BELDEN 14 gauge copper stranded anten-
na wire. $5.00/100 ft.
RGB foam Xtra-Flex coax, 100% Braid
coverage, 23¢ ft

22 gauge plastic covered ant., wire for
leng wire, radials. $3.50/1000 ft.

KESTER SOLDER 1 Ib. 60/40, .062 $6.50

Leader — Amateur Test Equip. — 10%
off list.

Mallory 2.5A/1000PIV epoxy diode 19¢ ea.
.001 MFD 20KV CAP. $1.95

CALL ror quotes on:

YAESU FT301D, FT301, KEN-
WOOD TS§520S, TS8208,
TS600A, TR7400A, TR7500A,
FT101E & 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 subject
to change without notice, All Items Guaranteed.
Some items wubject to prior sale. Send letterhead
for Amateur dealers price list. Texas residents add
5% Lax. Please add postage estimate, excess
refunded.

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658-0268 Nites 713/497.5683

om-ms

and HF too
SATELLITE
HEADGUARTERS

See Erickson
for all your
Amateur Radio
needs!

WBY9EBP, WB9JKT,
WBYVIK serving you

with...
* Amecoe* ASP e Atlas

* Belden e Bird * CDE

* CESe Collins ® Cushcraft

* Dentron ® Drake = HAL
* Hy-Gain * Ilcom ¢ KLM

» Kenwoode® Larsene* MFJ

* Midland * Mosley * NPC
* Newtronics ® Nye

* Regency ® Shure ® Swan
* Standard * TPL * Tempo
* Ten-Tece® WilsoneYaesu

—

Touhy \
&
’/ b
294 ‘r&c z‘:'?
'F& uJ
i [ i Devon
i N
kT
= o
= i
< 94
-..L__rg;;_____
ERICKSON
‘5935 MILWAUKEE
N

I

Hours: 9:30-9 Mon. & Thurs,
9:30-5:30 Tues, Wed. & Fri.
9-3 Sat.

ERICKSON
COMMUNICATIONS
5935 N. Milwaukee Ave.
Chicago, IL 60646
(312) 631-5181

WV,
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Crog
BOX

Dear Horizons:

| 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 — | 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 the 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 | 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 less 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
heiped a lot 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-I'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, let'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:
| 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 | 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:
| just wanted to drop you a
quick line to let you know that the
first issue of your magazine is just
great! | hope you manage to keep
the quality as high in the future.
Most magazines designed with the
beginner 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 | 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, WB70OSH
Pullman, Washington

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

Dear Horizons:
| would like to congratulate you

on your great magazine. It lives up
to everything you said it would be.
| 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



L] 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 siate of the art
technology. Guaranteed to please
every ham. Softbound

(AR-HB) $8.50

[ AMATEUR SINGLE

SIDEBAND
Oné],ina”y published by Caollins
Radio Company, reissued by
tremendous popular demand. The
bible of SSB: a complete intro to
SEB and its equipment, Softbound.

(HR-SSB) $4.95

[J RADIO HANDBOOK
20th Edition

Famous communications handbook

for engineers and Amateurs alike.

How to design and build radio

communications equipment and

accessories.

Holiday S&Jecial Save $2.00
(24032) Only $17.50

[J 1978 US RADIO

AMATEUR CALLBOOK
Brand new format! Calls in new bold-
face, large, easy to read type. Over
350,000 entries vs. 303,000 last
vear. Thousands of new hams and
new 1 X 2 calls. Same price as before,

(CB-US) Only $14.95

(Please include $1.50 shipping and
handling)

[ Two Volume 5th Edition
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

O 3rd Edition
ELECTRONIC COM-
MUNICATION

The most fantastic Amateur and

commercial license study guide we

know ol' Comprehensive, includes
questions and answers.

(MH-57138) Only $18.95

[0 TUNE IN THE WORLD
WITH 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

[0 OSCAR—AMATEUR
RADIO SATELLITES
The comprehensive book on
Amateur satellites. Learn the
rinciples, then examine OSCAR
rom cancept to actual use.

Softbound.
(RS-0) $8.50

] One Year...%10.00

112 issues]

O 1yr... .$1200 0O 2 yrs.

(12 fssuies)

[0 Ham Radio HORIZONS Magazine

O HAM RADIO Magazine
...$2200 O 3yrs.... $30.00

(24 issues)

[ Three Years...$24.00

(36 issues)

(36 issues)

b 'Ih._ .

"Please enclose names and addresses on all gift subscriptions.

[ THE FRENCH
ATLANTIC 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)

[J 80 METER DXin

A must for every DX'er. A toremost
authority has compiled many of his
secrets into this book. Meet this
exciting challenge and get the most
from your station.

(HR-80M) $4.50

Yes! Please enter my order 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

O Charge my VISA (BAC)

Acct, No. - Exp. Interbank No.
Name
I Address |
! City State Zip. |
| Sendto: HAM RADIO’'S BOOKSTORE I'
I GREENVILLE, NH 03048 |
| TOLL FREE 800-

or call

5353

_"i-ﬁi




An invitation to join

‘Ardonau

Tired of push-button - W ; O O o
QSO0s? Then the excitement
of Argonauting is for you! A challenge?

Of course, The test of 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 congquering distance 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.

Argonaut 509 $359.00

ACCESSORIES:
Model 206 — 100 kHz Cryslai
L : i Calibrator. civeass 329:00
g .IVB bands 35:30 MHZ Model 208 — CW FI“EF ......... $28.00
SSB and CW modes. Fully- solid M(;%ﬂg:g@g;e;ﬁmpera ______ $30.00
-state. Permeability tuning. Model 215P — Ceramic
instant break-in. Instant band Microphone . .........coouvns $29.50
change. Built-in SWR bridge. Model KR5-A — Keyer . ........ $39.50
- S-Meter. WWV. Internal speaker.
] Dﬁac[ frequency readout. For further information, write

| Beceiver offset tuning. Flve

I input. Automatic sideband.
aeiactlon Plug-in circuit boards..
!&_ ‘uV receiver sensitivity.

- 12-14 VDC or AC pack power.
- Weight 6 pounds. Size HWD: TE N -TEC

4" x 13" x 7", SEVIERVILLE, TENNESSEE 37862
- EXPORT: 5715 LINCOLN AVE
== CHICAGO, ILLINOIS, 60646

FOR THE HAM

A BELT BUCKLE

Trom The COLORADO SILVER 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 DESCRIPTIVE
BROCHURE .

COLORALDQ SILVER CO

P. 0. BOX 1755
ASPEN, COLO. 81611

COLO. RES, INCLUDE 3% SALES TAX

All You Want to Know About...

0SCAR

by Stratis Caramanolis

Comprenensive look at satellite communications, spe-
cifically the OSCAR series, from basic principles
through locating and working the bird. The only book
providing the thorough understand-
ing you'll want ta really get involved.
Send for your copy today.

adio's Order RS-0

ommumications

Greenville, NH 03048 Only $8.50

ookstore

REMOTE CONTROLLED
ANTENNA SWITCH

e

® 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.

e Safe, low-voltage operation from
26 VDC supply in control unit.

® |ndicator lights show at a glance
which antenna is in use.

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

® Maodels from 3 to 9 positions.
Optional connectors and special
switching systems are available.

® Five position Model SW-5 $120.00
(Shipping 53.00 in USA — IA res. add 395)

ANTENNA MART
Box 1010 ISU Station
Ames, |A 50010
Phone: 515-292-7114
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"TRULY ﬁMAZle'” The Montrose (dzctte
"M!\GN;IICE.\T' The Salida i‘DSiJTr‘ll'JLtnE

.. LHUH?" The Cotopaxi Chronic Bugl
”&Tbh MY BOY.™ Mrs. Capone # B

Frequency Coverage (MHz)

30-50

146-148

M6-174
he Tauch by Regency. The first lully synthesized 16 440-4';;',{)
channel scanner Lo put over 15,000 frequencies at thae 450-512

comimand of a fingertip.

NO‘NJ SH()\‘{IN(J" AI‘: Scan:ﬁ:\; that's not just a new scanner. It's a revolution in
AN Reg. 5320 Now 5269

Offer good to licensed hams only.
Include eall with order,

goy to theSlOorld ...

nd the angel said unto her, Fear not, Mary: for thou hast found favor
God. And, behold, thou shalt conceive in thy womb, and bring forth a
n, and shalt call His name Jesus. Luke 1: 30,31 KJV
Then said Mary unto the angel, How shall this be, seeing I know not a
And the angel answered and said unto her, The Holy Ghost shall come
thee, and the power of the Highest shall overshadow thee; therefore also
holy thing which shall be born of thee shall be called rhe Soa of God.
Luke 1: 34,35 KJV

And she brought forth her firstbern son, and wrapped him in swaddling
clothes, and laid him in a manger; because there was no room for them in the
inn. Luke 2:7 KJV

For God so loved the world, that he gave his only begotten Son, that
whosoever believeth in him should not perish, but have everlasting life.
John 3:16 KJV

Nearly 2000 years ago, God reached out and touched the world with
his love. He is still reaching out today seeking the lost.

Let his love reach inte 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 your family reach out and accept the joy he has for you
this Christmas.

goy tothd& 1 erld. ..

Andy, Denny, Don, Bill, Denny, Linda, Lydia, Billie,
Lee, Rick, Jane, Deb, Barb, Les, Merrill, and Paul. ﬂ
RD1+BOX 185A » FRAMKLIN, PA 16323

More details? Ad Check page 88.
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PRODUCT

SHOWCASE

Daytronics
lambic Keyer

b/ OFF

= REY [;l_R SPEED

Daytronics Company, of
Selden, New York, has recently
announced a new lambic Elec-
tronic Keyer designed to be
used by any amateur radio op-
erator, Novice to Extra class.
The IK-1 lambic 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-completing characters,
automatic spacing, automatic
weighting, and a built-in side-
tone speaker for monitoring. The
transistorized 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 paddles are also avail-
able which come mounted on a
beautifully finished wood base.
The paddles can be set for wide,
medium, or narrow grip spacing.

The IK-1 is attractively priced
at $39.75 for the kit 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 Qakdale Ave., Post Office
Box 426, Selden, New York
11784, or use ad check
page 88.

OSCAR Amateur
Radio Satellites

For most amateurs, obtaining
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 SATELLITES, 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-
tion, 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

WHY WRAP-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
1977 issue.

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 will 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 wunderstanding 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 mechanics
of orbits and satellite 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

OSCARs6and7.
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 details? 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 points 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
classrooms 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 alinear amplifier on the basis of toothpaste claims — or
ambiguous specifications — you may end up with a real turkey!

Large ditfergnces an qualkly and pertormance exst ameng
so-cafied 2 KW PEP ampiters Thinking of bagng
angings model INal 5 just as good  as an ALPHAT Beller
thoroughly invesi:gate the manuiaclarer s repuliation
and what, exacily 15 promesed m bis speciheations and
wartanly Unigss al course you ke suiprses

EXAMPLE — Power Output & Efficiency:

An ALPHA 78 running kay-down at one kilowan DC nput
dabvars well over GO0 walls i oulpul averaged over e
160 thu 10 metar amateur bands  Anolher curent model
“deluze Inear managed less than 400 walls aveiddge oul-
pul in identical 18 sis using ihe samw mstrorass aton: You'd
mEver auspeet | irem reading e manulacier s caims

15 understandable wiy certa:n of our compeltors hedge
tha ALPHA 78 s forty-five pound T anshonmer #0ne weighs
as much as same gf the complote mears Tor which they
claim capabiily equal iothe 76 5 Andevery ALPHA power
translormer s efhicently cooled by ETO 5 orclusive ducted
aur system You owe i 10 yoursell belote buyng, 10 check
fiow (il at al) the smaller transiormars 0 Those other
desk-lop knears are coalard

ETII Ehrhom Technological Operations, Inc.

P.O. Box 704

+ Canon Cing, Colorado 81212« 1303) 2751613

and specs — and the dehoency was largely doncealed by
gross erroes w0 the internal metenng Grogs?

EXAMPLE — Duty Cycle:
Faings are samelimes ambiguous andean be misloading
One promineni armpldier ma
madel bor {ull power mo mloomd

mende. but not for 2 secoand moded

ALPHA specs say clearly, No T Limit - And avery
ALPHA 15 backed by A factorg winrinly at axiends 18
monihs — S s as long os olher amplder wananties!

To et the facts aboul what an ALPHA inear ampliber can
dain your station. cak o woite your deae ot ETO drect fod
detasled lrerature. And ask ke a lreg copy ol our newly
updated guide 10 COMparng mears

ALPHA: Sure you can buy a cheaper linear. . . Bul is
that really what you wanl?
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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 satellites
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 curious about any
phase of satellites, or who is
seriously contemplating the use
of OSCAR for communication or
educational purposes. OSCAR
Amateur Radio Satellites, by
Stratis Caramanolis, is 194

The TS-B20 is the rig that is the
talk of the Ham Bands, Too many
built-in features to list here. What
a rig and only $830.00 ppd. in
U.S.A. Many accessories are also
available to increase your oper-
ating pleasure and station wver-
satility.

TS-TO00A
2M TRANSCEIVER

Guess which transceiver has made
the Kenwood name near and dear
to Amateur operators, probably
more than any other piece of
equipment? That's right, the TS
520. Reliability is the name of
this rig in capital letters. BO thru
10 meters with many, many built-
in features for only $629.00 ppd.
in U.SA.

TR-7400A
2M MOBILE TRANSCEIVER

unit to fullfill your needs,

QUALITY KENWOOD TRANSCEIVERS
... from KLAUS RADIO

TS-820S
160-10M TRANSCEIVER

Super 2-meter operating capability
is yours with this ultimate design.
Operates all modes: SSB (upper
& lower), FM, AM and CW. 4 MHz
coverage (144 to 148 MHz). The
combination of this unit's many
exciting features with the quality
& reliability that is inherent in
Kenwood equipment is yours for
only $5992.00 ppd. in U.S.A,

T5-5205 .
80-10M TRANSCEIVER

This brand new mobile transceiver
(TR-7400A) with the astonishing
price tag is causing guile a com-
motion. Two meters with 25W or
10W output (selectable), digital
read-out, 144 through 148 MHz
and 800 channels are some of the
features that make this such a
great buy at $399.00 ppd. in U.S.A.

Send SASE NOW for detailed info on these systems as well as on many other fine
lines, Or, better still, visit our store Monday thru Friday from 8:00 a.m. thru 5:00 p.m.

The Amateurs at Klaus Radio are here to assist you in the selection of ihe optimum

BLAUS RADIO ..

8400 N. Pioneer Parkway, Peoria, IL 61614
Jim Plack WONWE — Phone 309-691-4840
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pages, paperback, and is $8.50

postpaid from Ham Radio's
Communications Bookstore,
Greenville, 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 Digital
Clock Module, available nation-
wide from Radio Shack stores
and dealers.

The digital clock module fea-
tures a four-digit, green fluo-
rescent display with a blinking
colon as an activity indicator,
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 filter 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 it
you want to display the time
when the ignition switch is off.

The MA1003 Digital Clock
Module for vehicular or portable
applications is priced at $24.95.
If there are no Radio Shack
stores near you, write H. L.
Siegel, National Publicity 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

Things 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 guestioned
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-
billion 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 birthday candles!

Integrated-circuit keyer

The following should help the
builders of the integrated circuit
keyer by WASTRS, 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-
tual 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 following list
of sources of material was in-

advertently omitted from the ar-
ticle, ““The Strange World of
Sunspots,” by William . Orr,
WBSAI, in the July, 1977, issue
of Ham Radio Horizons.

* lonospheric Radio Propagation,
Superintendent of Documents,
Government Printing Office,
Washington, DC 20402.

* (. Jacobs and S. Leinwoll, “'Cycle
20: The Declining Years," CQ,
November, 1969, page 44,

More details? Ad Check page 88.

* T. Cohen and G. Jacobs, ‘“Solar
Activity Update: The Transition
Years," CQ, January, 1976, page 18.

* E. Schultz, "'Don’t Be Afraid of the
Big Bad Blackout,” CQ, November,
1969, page 31.

* E. Tilton, *“The DXer's Crystal
Ball,” QST, June, July, August,
September, 1975.

* G. Jacobs, “Sunspots and the
Solar Influence Upon High Frequen-

cy Radio Communications,’” un-
published thesis, University 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
Dwindling High-Frequency Spec-
trum,” IRE Transactions of the Pro-
fessional Group on Communica-
tions Systems, Volume CS5-9-4,
December, 1961.

AUTHORIZED DEALER FOR... R 7
SEME E2TICOM yaesu! 4\{

MOTOROLA HOBBY COMPUTERS

ATLAS *BIRD  CDE  DENTRON
ETO e HUSTLER ¢ HY-GAIN
KLM ¢ LARSEN * MOSLEY
ROHN FOLD OVER TOWERS
SWAN ¢ TEMPO ¢ TEN-TEC
TRI-EX ® WILSON ¢ CUSHCRAFT

® Prompt phone and mail service

e | iberaltrade-ins
¢ | arge inventory

* Same day shipment if ordered before noon
¢ Visa and Master Charge accepted

RIGITAL ELECTRONICS, INC.

1201 ANNUNCIATION ST.

P.O.BOX 30566

NEW ORLEANS, LA.70190
PHONE 504-568-9879

CALL TOLL FREE
1-800-535-9598

LA.RESIDENTS CALL COLLECT
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AMATEUR PRODUCTS GALORE!

YAESU

FT-301D all solid-state transceiver; 160-10
meters; AM, CW, S5SB, FSK; 200 watts
PEP input on S5B, 200 watts DC input on
CW, and 50 watts DC input on AM or FSK;
features 100-Hz frequency stability, 6&-
digit LED frequency display; tailored audio
response, 0.25 u sensitivily, variable se-
lectivity from 0.6 to 12 kHz, requires rmlg
13.5-volts DC power source; matching A
supply and speaker available.

YAESU

FT-101E TRANSCEIVER

Popular? | guess! Over 200,000 units of
this FT-101 series are in service around
the world, 10 thru 160M, S5B, CW, AM,
built-in WWV  reception, solid state, RF
speech processar, VOX, AC or DC opera-
tion are some of the many reasons for
this rig's popularity. We'll be happy to

FT-101E with you today.

KENWOOD

TS-5208
160-10M TRANSCEIVER

Ask around about Kenwood's TS-520, it's
in constant use around the gloke and has
a record of reliability that is universally
admired. LUSB, LSB, CW, operates AC aor
DC, WWV receiver, RIT, YOX and noise
blanker are some features that make the
T5:520 a very welcome companion in
your shack,

Alse, come in and ask about the NEW
Kenwood TS-B20 that has all of the great
features found in the TS-520 plus so
many truly unigue operating advantages
that it is the Paceselter of the industry.

KENWOOD

TR-7400A two-meter FM transceiver cov-
ers 144.148 MHz in 5-kHz steps, select-
able simplex and 600-kHz offset; PLL cir-
cuitry with unlock protection; LED digital
frequency display; CTCS encode-decode,
plus tone-burst; MOSFET with helical res-
onators, plus 2-pole 10.7-kHz crystal IF

discuss the many fine features of the | filter for superior sensitivity and selec-

tivity, and much more. Write today for

details and price.

Call or visit with us today for assistance in selecting the Amateur product that is the mast likely to
meel your operating requirements. Write for our low price today.

_ RSE HAM SHACK
1207 W. 14 MILE, CLAWSON, MICHIGAN 48017 @

313-435-5660

3

G.R. HITEHOUSE & Co.

15 Newbury Drive. Amherst. N. H 03031

TRANSMATCH
PARTS

LOOK AT THESE PRICES, LOWEST YET:
154-10 Single seclion 350 pf. transmitting capacitor, 154-507 Dual-seclion 192 pf. section
transmitting capacitor, 229-203 Roller Inductor 28 sh by Multronics, 3902-1 Turns Ceunter
by Barker & Williamson. SEPARATELY PRICED AT $163.80 NOW 5129.95
WE ALSO STOCK THE OTHER TRANSMATCH PARTS,

ey
POPULAR TOROID 3 m lﬁ R —
ASSORTMENT > : Line of Powdered Iron
A and Ferrite Products.

, 1= |
¢ ) .'I I?EJ
CONVENIENCE AND LOWER COST $15.50 Value for $9.95
INCLUDES: 2 pes. each, T25-2, T25-6, T37-2, T37-6, T37-10, T37-12, T50-10, T50-12,
T68-10, T80-2, TBO-6, T94-2. 3 pecs. each, T50-2, T50-3, T50-6, T68-2, TE68-3, T68-6
AND CONVENIENT STORAGE BOX AND SPEC SHEETS

TRANSMATCH BALUN SPECIAL 3 T200-2 cores plus 20' #14 Telflon Covered Wire
SAVE $3.45 TBB K. .ovrinmrnmmnrnpesrammmmsnssenssansnrnss s $8.75

FERRITE BEAD ASSORTMENT
Includes convanien! plastic storage box and one doren sach 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 for shipping and handling. Prices subject to change.

There’s
nothing '
likeit m

RADIO AMATEUR l lb k
ca 00

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
calls, license classes, names
and addresses plus the many
valuable back-up charts and
referencés 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 Callhook  $13.95

Order from your favorite electron-
ics dealer or direct from the pub-
lisher. All direct orders add $1.50 for
shipping. lllinois residents add 5%
Sales Tax.

RADID A.Mﬂ.T[UR'Ib k
ca O0OK i

ht}ept. E 925 Sherwood Drive
Lake Bluff, I11. 60044
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R-X NOISE BRIDGE

MODEL KR50

& SUPERLATIVE “FEEL"
550 GRMS PADDLE FORCE
o AUTOMATIC OR
MANUAL WEIGHTING
o DIT AND DAH MEMORIES
WITH SEPARATE DEFEATS
o “STRAIGHT KEY" OVERRIDE
FOR QRS OR TUNE-UP
@ GUARANTEED FOR LIFE
BEARING PIVOTS

A sparkling new Heyer with a
host of exciting fealures, A
powerful aid to cleaner, more
articulate CW that is relaxng to

A | /
use and 2 joy to copy. | 4 Learn the truth about
The paddle assembly will delight the CW purist . :
as well as the recenl graduate from a bug or EEEE Ams e -ﬁl:ﬁm faddle michantam your antenna.
hand key. The superlative “feel” is attained by t used in the KRS0, Requires 6 i 4 z
a magnetic return force, instantly adjustable to i 1-‘ VDL for “"L""'m""'l’f(": v Find its resonant
exzclly ihe right touch for you, el contatt” apaci frequency.
Weighting, the ratio of dit and dah (bits) lengths For amnt-c gnr ’:‘-J;.-T::i-nnsl | q V 2
to the spacing between them, is either automa- mienily tocaled for hand | kevers. "S:fa Rht ke_r'l' but- N Ad]ust it to your
tically or marually varied, In the automatic posi- é““g nE P ML ?"fl":' lr?er!alHT;i JI“.I"';IL"IIH""I'L:"; : :
ticn, it is programmed to lengthen the bits at siow  Yrage - 3 1svac J:n 6 to 14| panal, walnut vinyl top. Sice: operating frequency quickly
speed for enhanced ~,|nabil11e~,s and dzcraase them  voe, WD 216" % Ave” X[ BT X 4% X 6", WL 134 Ibs and easil
as you advance the speed, for highest articulation. 8%a" Wi 212 [is, PHICE 335.00 ¥

Or, it tan be adjusted to a constant value. PRICE $69.50

The KRS0 is versatile. Dit and dah memaries are

provided for full iambic (squeers) keying. Either
dit or dah. or both, may be turned off for opera-
tien as a conventional type keyer. Self-compleling
characters at all times, >

A convenient “Straight key" is built.in for QRS
sending or tune-up. Also an internal side-tone and
L1SVAC/ 12VDC operation is provided,

The KRS0 is designed Lo have 3 permanent place
in your shack for the vears, perhaps decades,
ahead, An investment in the enjoyment of CW.

KR3-A
Similar 1o the KR20A but
withoul moniter signal ard
AC power supply, A great
value. For B 14 VDO aperation
Size HWD 2" X 4"
Weight: 1% |bs.

PRICE $39.50

KRZ-A

The paddle used in the KR208,
Single paddie lor noa-iambic
keyers. “Straighl key*” butlon
conveniantly located, cream

§°.| aluminum case with w?(lréu

wimyl tap. Size: 27 K 4"
Weight: 1% Ib

PRICE §17.00

TEN-TEC .

If there is one place in your station
where you cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it is not,
whether it is too long or too short.
All  this in one measurement

PRICE $110.00

SEVIERVILLE, TENNESSEE 37862
CHICAGD, ILL. 60646

LB

YPORT: 5715 LINGOLN AVE reading. And it works just as well

with ham-band-only receivers as
with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. |t gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
muitiband trap  dipoles and
verticals. Mo station is complete
without this up-to-date instrument.

- el -aity ol i omiie- it i i vl asiEe i e e esiie Sl il i ol A

hallicraffers

IS BACK — BIGGER
and BETTER THAN EVER — and

“HAM” BUERGER HAS IT!

H2M-500

Frequency synthesized B800-
channel (5 kHz steps) 144-148
MHz FM Maobile Transceiver
with PLL digital frequency read-
out, 1W ar 25W output, 13.8
VDC and repeater
capability.

Why work in the dark? Your SWR
meter Or your resistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check vyour
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits, Works

H2M-1000 ::lettiet thgz,m :;ilp met:r arll:l cr.;sts a
Frequency synthesized BOC-channel (5 kHz OF 8% (PRNC AR QUL DYRERULS,
steps) all-mode CW/AMIFMISSB 144-148 —

MHz Transceiver with PLL digital frequen- The price is $49.95 and we deliver
cy readout, 12 watts output, 117 VAC, 138 postpaid anywhere in U.S. and
VDC and VX0, SSB, VOX noise blanker and Canada. California residents add
repeater offset. sales tax.

H2M-1000. .... s . $749%° H2M-500......$389%

Call or write TODAY for our very best deal on; Antenna Specialists,
Astatic, Drake, Hallicratters, Hy-Gain, Mosley, Regency, Rohn, Telex,
Ten-Tec, and Wilson. REMEMBER: We pay shipping charges on all
prepaid orders!

“HAM” BUERGER, INC.

ELECTRONIC EQUIPMENT DISTRIBUTOR

Italy write i2VTT, P.O. Box 37,
22063 Cantu. Elsewhere send
$62.00 (U.S.) for air parcel post
delivery worldwide.

Fully guaranteed by the originator
of the R-X Noise Bridge. ORDER
YOURS NOW!

i il ST R - R A R SR S R e O e e i S E S - -

WA3ZID-Bob |

il 68 NORTH YORK RD. !m PALOMAR
WILLOW GROVE, PA EETm ENGINEERS

WB3GXP-Dave 19090 st chog BOX 455, ESCONDIDO, CA 92025

WBIHOF-Jeft (215) 659-5900 Phone: (714) 747-3343

i ol i ol il SREEc e Al - O e - AR i S TR e <R e ol -

- i - - i - - i i Al - - - i - - - - -
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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

Indiana

New Hampshire

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.

POWER COMMUNICATIONS
6012 N. 27 AVENUE
PHOENIX, AZ 85017
602-242-6030

Arizona's 31 “Ham” Store,
Kenwood, Drake, lcom & more.

California

lowa

BOB SMITH ELECTRONICS
12 SOUTH 21ST STREET
FORT DODGE, |A 50501
515-576-3886

For an EZ Deal on New

or Used Equipment.

TOWER ELECTRONICS CORP.
24001 ALICIA PARKWAY
MISSION VIEJO, CA 92675
714-768-8900

Authorized Yaesu Sales & Service.
Mail Orders A Specialty.

Maryland

Florida

THE COMM CENTER, INC.
LAUREL PLAZA - RTE. 198
LAUREL, MD 20810
301-792-0600

Drake, Hy-Gain, Mosley, Tempo,
Ten-Tec, Wilson.

LAFAYETTE RADIO ELECTRONICS
(Assoc. Store)

1811 N. HIGHWAY 17-92

MAITLAND, FL 32751

305-831-2271

The Electronics Emporium

Hlinois

SPECTRONICS, INC.

1009 GARFIELD STREET
OAK PARK, IL 60304
312-848-6777

Chicagoland's Amateur Radio
leader.

Massachusetts

TUFTS ELECTRONICS
209 MYSTIC AVENUE
MEDFORD, MA 02155
617-395-8280

New England's Friendliest
Ham Store.

Michigan

RSE HAM SHACK

1207 W. 14 MILE
CLAWSON, MI 48017
313-435-5660

Complete Amateur Supplies.

EVANS RADIO, INC.

BOX 893, RT. 3A BOW JUNCTION
CONCORD, NH 03301
603-224-9961

Icom, 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-Tec, KDK, 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!

Wirite us, or ask your dealer about
the Mobile 2 and other Kantronics
amateur radio products.

only $8.95

e
_:r

KK ANTRONICS

The Lightweight Champs.

Telephone 813-842-7745
1202 Easy 23rd St Lawrence, Kansas 66044

N ' J/

if BUY FACTORY UIRECT & SAVE" SEND FOR FHEE L|TEHATUHE
3[-_ USE YUUH BANKAMERICARU UH MASTER CHARGE
| BOX 2946 | :

(714) 830-6428 |

More details? Ad Check page 88.
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the famous

HAM: KEYS

The keys that are easy '
to put your fingers on!

TOLL FREE
ModelHK 1

& Dual-lew e soe procdole
- | \'I-fK":ll- any
kgsyitr

with non-ship

ruhber !rr

rouergible for wice-
$2995

Model HK -2

s Same ¢qr'k 1 lesg
NeOr3aration in s

$1995

Model HK 3

® [Derlieee: sing

finge
spacng

base for

Model HK- 3A

,_ | 51695

‘-\Ifsggs

My Ty kg

niy $2.75

ModelHK 4

Tien o HK-1 a (2
$4495
® Hase only
wilh rubiber et S‘] 2.00
o minals. red ar black,. § 75 each
Model HK-S A

Electronic Keyer

* Mow Cabinet Coloraed-Keved
to Match most modern radio
eguipment

e lambic Cucunt for squeeze
keying

« Seli-completing dots and
dashes

* Dol memaory

® Spocd volume lone and wiight = Battery operated with
conirals il .-~1:-U||!Qr: on front provisien lor exlerngl power
oang! * Buili-in side-tone monijgr

® For use with external paddle such e Grid block or direc! keying

as HE-1 o HK-4

e Can be used as Code practice
oscillator wath straight-key such as HK-3

Same day shipment . . .

$6995

PREPAID

[ﬂn WAMERICARD

We welcome the use ol your

HAM RADIO CENTER INC.

B340-42 Olhve Blvd « PO Box 28271 « 51 Lows !l.l"f}l 2132

9000 oEE =N EE SN ¢ EEOIEE NN 60
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® 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 (entree Cornish Hen), no drinks $35.00
per person. Tax and Gratuity included.

® Entertainment in Hotel Sahara's Congo Room has
not been selected at press time.

¢ Advance Registration must be received by
XXX on or before December 22, 1977.

The NATION'S ANNUAL LAS VEGAS PRESTIGE CONVENTION

AROC

HOTEL SAHARA’'S CONVENTION SPACE CENTER

January 5-8, 1978

e HIXXXA Registration includes: registration Cl %i /1/
tickets, admission to technical sessions, Friday : ; | y —
cocktail 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 XK registered
delegates $22.00 per night plus room tax, single
or double occupancy.

® Hotel Sahara room reservation request card will
be sent only to [fAROC| registered delegates
and exhibitors only until December 22, 1977.

Send your check or money order to EEXXXA | P. 0. Box 945, Boulder City, NV 85005
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e

RATES Regularclassified is available
al 50¢ per word. Display classified (1 inch
deep x 2% inches wide) is $50, or at the 12x
rate is $35. All Ad Scan payable in advance.
No cash discounts or agency commis-
sions allowed,

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

COPY No special layout or arrange-
ments available. Malerial should be
typewritten or clearly printed {not all
capitals) and must include full name and
address. We reserve the right to reject
unsuitable copy. HORIZONS cannot check
each advertiser and thus cannot be held
responsible for claims made. Liability for
correclness of material limited to cor-
rected ad in next available issue.

DEADLINE 15th of fourth preceding
month,

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

FREE LICENSING CLASSES in Flushing, NY
area. Send inquiries to FRATS (Flushing Radio
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 wiacrylic base $5.25. All
colors. Send check or money order to Ed's
Engraving, Box 644, Westfield, MA 01085,

SST T-1 RANDOM WIRE ANTENNA TUNER

Al bamd opeation 118010 metecs! with
et any jandbom lengib oware 2000 wan

Sales Taww Cail ) 12031 376 5887

S5T ELECTRONICS, P.O. BOX 1, LAWNDALE, CA 90760

STOP THIEVES! Protect your rig with guaran-
teed slide mount. $7.95 ppd. Adams H-101, Box
408, Chadron, NE 69337.

QSL's with class! Unbeatable quality, reason-
able price. Samples, 25¢. QSL's Unlimited, Box
27553H, Atlanta, GA 30327.

AWARD CERTIFICATES
Award for Public Service or Emergency
Communications Award. Send 2.00 each,
event, name and address. FREE Infor-
mation. 49'er RADIO CLUB, Box
1400-HH, Downey, Calif. 90240.

CODE PRACTICE OSCILLATORS, hand keys,
electronics keyers, other products. Free
catalog. Globalman Products, Box 246, El Toro,
CA 92630. 714-533.4400.

STOLEN EQUIPMENT: DRAKE ML-2, SN 11546,
with 34/94, 94/94 1676, 07/67, 22/82, and 25/85
crystals inslalled. Stolen from Tom Fraser,
WARQQT, Colorado Springs, Colorado. Call
(303) 635-8911, Ext. 3874. Anyone desiring to list
stolen Amateur radic equipment please send
information to Colorado Council of Amateur
Radio Clubs C/O Charles E. Myers WORNT, 1120
Yosemite Drive, Colorado Springs, CO 80310,
Please include as much identification informa-
tion as possible. Frea distribution will be made
to all Amateur radic magazines and Colo.
Amateur radio clubs. Funds for postage and
printing will be greatiy appreciated.

NORTH CAROLINA QSO PARTY — from 19002
Dec. 2 through 0100Z Dec. 4. Suggested fre-
quencies are plusiminus 10 kHz: cw, 3560 7060
14060 21060 28060; Novice, 3720 7120 21120
28120; ssb, 3800 7270 14280 21390 28590. Qut-of-
state stations transmit RS(T) and state, province
or country. NC stations send RS(T) and NC
county. Logs must be postmarked no later than
Jan. 10, 1978 and sent ta: 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 ARRL 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).
QSL and long SASE to W A.R.S., 324
Washington St., Wellesley, MA 02181,

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

SOCIETY OF WIRELESS PIONEERS second an-
nual membership on-the-air CW QSO Party,
December 17th & 18th for the full GMT period.
All members with Amateur licenses are en-
couraged to call CQ SOWP 55 kHz up from the
low end of each Amateur band. Information from
Bill Wilmaol, K4TF, 16830 Venus Street, Merritt
Island, FL 32952,

MICROCOMPUTER INTERFACING WORK-
SHOP, December B - 10, 1977. A three-day waork-
shep based on the 8080 and B0OBS micro-
processors, with over 20 microcamputers 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. For
more information on these workshops, write Dr.
Norris Bell, V.P.l. and 8.U. Continuing Educa-
tion Center, Blacksburg, VA 24061, or call (703)
9851-6328.

WEST COAST BULLETIN edited and transmitted
by WEZF, 9 PM PDT (8 PM PST) (D400 UTC) 3450
kHz, A-1, 22 WPM, FIRST AND THIRD MON-
DAYS each month, Ten to fifteen items of latest
current events of interest to Amateurs, with final
few minutes at 25 WPM to help build code
speed.

THE OAK PARK HIGH SCHOOL Electronics
Club presents a Swap and Shop on Thanks-
giving Sunday, Nov. 27, 1977 al Oak Park High
School, Oak Park, Michigan, 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

R TRIPOLE MU

§ JO’ F

Univarsal Radia Ca. Dapi H3
Bom 26041 £ Pasa. T 19578
Telaphane |313) 5521910

ENGRAVED NAMETAGS-1%2 "x2% "— $3.00.
QTH added-$0.50. Black, blue, red, green,
walnut, White letters. Beveled. Locking pin,
Other colars available. Tag-It Co., Box 2082, in-
dianapolis, In. 46206.

LaPORTE ARC'S WINTER HAMFEST, Sunday,
February 26, 1978 al the LaPorte Civic
Auditorium, 50 miles southeast 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 QSL's! — New! Samples:
$1.00 (Refundable) — MAC'S SHACK, Box
#1171-G, Garland, Texas 75040.

ELIMINATE QRM AND QRN problems with our
superior CW and SSB Filters. Also CW Keyers,
speech compressors, power supplies, and
multiband antennas assembled orin kits. Dealer
discounts. Dynamic Electronics, Box 886,
Hartselle, AL 35640. (205) 773-2758.

CASH for your clean ham gear. Beacon Com-
munications — used equipment specialists,
879 Beacon 5t., Boston, Mass. 02215,
617-267-1975.
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RIZONS

Index to Volume | — 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

Station Equipment.

ANTENNAS
Antennas for hams

WESAI p. 34, Aug 77
Antennas for limited space

K4IPV p. 26, Nov 77
Dummy loads you can build

WBYFB p. 60, Oct 77
High-frequency antennas, all-purpose

G5RV p.36,Jun 77
High-frequency antennas,

Part |, W1HR p.12,Jun 77

Part Il, W1HR p. 26, Jul 77

Inverted antenna

WENIF p.60, Wrap-Up 77
Towers
K1XX p-22,Jun 77

Transmission lines ... pipeline to the
outside world

W1HR p. 32, May 77
Tri-band wire yagi antenna

WIHXU p.26, Dec 77
VHF antennas

WI1SL p.28,Jun 77
80-meter vertical

Smithson p. 62, May 77
CONSTRUCTION
A power supply for your projects

WIKLK p. 30, Dec 77
Audio amplifier, inexpensive

WA1SNG p.38,0ct 77
Audio oscillator, simple

WIKLK p. 38, Mar 77
Build your own enclosures

WA2ZPVV p. 38, Dec 77
Electronic keyers, simple

WASTRS 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

WIKLK p. 20, Nov 77
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Transmitters, low-powered

W7OE p. 30, Aug 77
Wavemeter, high-frequency

W1KLK p.52,Jun 77
Waorkbench, how to build

wW2aiMB p. 56, Jul 77
FEATURES
Amateur radio afloat

WEQKI p. 12, Aug 77

Ham radio and citizen's band
as communication services

WB2AYA p.12,Qct 77

Letter p. 70, Wrap-Up 77
Ham radio and hospitals

K41PV p. 30, 0ct 77

Introduce your wife to ham radio

WB3AIQ p. 46, Aug 77
National Radio Astronomy Observatory

WIHLV p. 12, May 77
Radio control of models

W2EUQ p.12,Jul 77
Youngest ham

W2EUQ p. 51, May 77

Two Watts on the “Island in the Sun”

WIKLK p. 15, Apr 77
1977 Sweepstakes Winners

W1NLB p. 70, Sep 77
FICTION
Call from Cedro Canyon

W72GC p. 50, Apr 77
Power paranoia

WI1HEO p. 51, Aug 77
They always came back

W7ZC p. 47,0ct 77
Those Days Before Spark. . .

WAT7YUA 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

waiQLl p. 24, Apr 77

Repeaters, introduction to

WAS3VUP p.12,8ep 77

LICENSE PREPARATION

Advice for beginners
WBSOJA p.42,0ct 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

W1HEQ p. 56, Sep 77
Those exam questions?

And answers! — W1SL

Part | p.27,Sep 77

Part Il p.52, Qct 77

Part Il p. 56, Nov 77

Part IV p. 60, Dec 77

PartV 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
Electronics and mechanics —

acomparison

W4KOM p. 43, Aug 77
Oscilloscope uses

WEBOKTH p. 46, Nov 77
Slow-scan television

W2apD p. 12, Nov 77
Taking the mystery out of

single sideband, W1SL

Part | p. 54, Mar 77

Part Il p.42, Apr77

Part I p. 42, May 77
Time signals and stations

W2EUQ p. 42,Sep 77

Understanding resistors, capacitors,
and inductors

WAITTWT p. 46, Dec 77
Variable-frequency oscillators

WESAI p. 26, May 77
OLD-TIME RADIO
Brass pounding on wheels

KeQD p.38,Jul 77
Early day broadcasting

W7CSD p. 34, Sep 77
Golden Years of Radio

WESAI p. 32, Mar 77
Those Old Radio Magazines

K4KJ p. 38, Wrap-Up 77
OPERATING
Allis not gold that glistens

W2EUQ p. 12, Dec 77
An Evening of DX

WIKNI p. 46, Mar 77

Become a rare station — at home

WANXD p. 36, Oct 77
Calling NN3SI

W3IK p. 28, Wrap-Up 77
Contest operating

W1GQO f K1XX p. 38, Apr 77
DX at dawn

WOIKNI p. 56, Aug 77



Field day operation
K1XX, WA1ABV | K1RX
Future insight — ham radio

p.38,Jun 77

W25SPJ p. 66, Wrap-Up 77
Keep in touch with ham radio

K3RXK p. 24, Aug 77
Long path, short path DX

WOKNI p.60, Jun77
Phone patch, instant

WS5QNQ p. 48, May 77
Safety tips for amateurs

W1HEQ p. 34, Nov 77
Starlight DX

WOIKNI p.62,Sep 77
Television DXing

WB2AYA p. 46, Jun77
That first QSO

WB2AYA p.21,Dec77

1750-meter band, exploring the
wziMB p. 20, Apr 77

PROPAGATION

Introduction to the propagation of
radio waves

WIRX p.68, Apr77
lonospheric focusing

WELFM p.54, Dec 77
Radio propagation

Aladdin p.74, Mar 77
Sunspots, strange world of

WESAI p. 48, Jul 77

Error p. 76, Wrap-Up 77
RECEIVERS
Novice receiver, two band

Thorpe p.22,Jul 77
Receiver design, a different approach

WASSNZ p. 42, Jul 77
REGULATIONS AND FCC
HRH Interviews FCC's

John Johnston, K3BNS, W9JUV

Part | p. 14, Mar 77

Part |1 p. 10, Apr77

Part I1I p. 66, May 77
SATELLITES

Nuts and bolts approach to

satellite communications

W1ixu p. 20, Wrap-Up 77
0sCAR satellites, riding high with

K3RXK p.18, Mar 77

STATION EQUIPMENT

Cutting the cost of Amateur Radio

WBROL p.33,Jul 77
Get on the air . .. on a budget

W1HR p. 62, Mar 77
Station accessories

W2EUQ p.38, Nov 77
Voice-controlled relay

W7RXV p. 26, Oct 77
¥Your hamshack, be proud of it

WB2HJD p.32,Sep 77

Your station from the ground up
WZ2EUQ p. 28, Apr 77

\g/

4 502-886-4534  MOIl
YAESU — TEN-TEC — TEMPO — DENTRON

® WE HAVE FULL SERVICE
ON WARRANTY AND NON-
WARRANTY RADIOS.

e ALL NEW DIGITAL MODELS
ARE NOW IN STOCK.

e CALL US SOON FOR
PERSONAL SERVICE.

TEN-TEC
544 DIGITAL

TRENTON, KY. 42286

COHOON

AMATEUR SUPPLY

This is easy-
anyone can solder- 4

WITH

KESTER SOLDER

1

Handymen! Hobbylsts' %
DO-IT-YOURSELFERS!

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'".

KESTER SOLDER

Qﬂmn 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639_/
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ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78

... Have you been thinking about a wonderful Florida vacation, to places
such as Disney World, Cypress Gardens, Sea World, the famous East and
M West coast beaches, and many of our other near by attractions???......
..... NOW, think about combining that vacation with one of the South’s
greatest Hamfest.........

ORLANDO’S
HAMCATION ‘78’

FLORIDA STATE ARRL
CONVENTION

AT THE SHERATON'’S TWIN TOWERS HOTEL & CONVENTION CENTER, ON 5-435
NEAR THE CROSSROADS OF THE FLORIDA TURNPIKE AND I-4 INTERCHANGCE.

FEBRUARY 17-18-19, 1978

DOORS OPEN....... *6PM FRI. the 17th (Swapfest area only),
7AM SAT.the 18th, 8AM SUN. the 1G9th.

»o% 4 ADMISSION, $3 Advance, $4 At the door. <o c,,
o Ladies FREE, Children 14 and under FREE!! s

THOSE ADMITTED FREE MUST BE IN THE COMPANY OF A REGISTERED TICKET HOLDER AT THE DOQR.

@® MANY DOOR AWARDS @

GIGANTIC SWAPFEST AREA

. C:l% 25,000 SQ.FT. OF AIR CONDITIONED INDOQOR COMFORT.
N\ Q\o\“‘\' SWAPFEST TABLES $5 PER TABLE PER DAY ¢ 400
Nait\a Ao .
" o SATURDAY NIGHT BANQUET 7 ’la%
?:p* 38 per person —Grear speaker lineup. §

RESERVE BANQUET TICKETS IN ADVANCE, LIMITED QUANITY AVAILABLE.
FOR ADVANCE REGISTRATION, SWAPFEST AND BANQUET TICKETS
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 HO'I:EL RESERVATIONS, WRITE DIRECTLY TO:
The Sheraton Towers, 5780 Major Blvd. Orlando, Fla, 32805. Sing. $28, Doub. $36 per day.
Call toll free 1-800-325-3635. Mention that you are attending Hamfest Convention.

Sorry!!! City ordnance prohibits overnight camping (Rec. vehicles,etc.) on parking lots.

ION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION 78 QRLANDO HAMCATION 78 ORLANDO HAMCATION 78 ORLANDO HAMCATION
LYOWYH OONVTHO 84 NOILYOWYH OONVTHO B84 NOILYOWVH OONVTHO 84 NOILVYOWYH OANVTHO 8/ NOILYOWVYH OONYTHO 8L NOILYOWVH OONYTHO

LYIWVYH OONVIHO 84 NOILYOWYH OGNYTHO 84 NOILYOWYH OANVTHO 8/ NOILVOWYH OONVIHO 8L NO

86 [iia] Wrap-Up 1977 More details? Ad Check page 88.



ZEN CW?

Binaural Synthesizer -Filter

with TONETAS

Battery model - uses 8 "D" cells
less batteries - $86.00 ppd

Economy AC option - wall transformer
plus regulater in unit = add $10.00

Hildreth Engineering
Box 60003 Sunnyvale

CA 94088

RADI( & ELEGTRONIGS
CONSTRUCTOR

Here is an interesting
general electronics hob-
by magazine, It's loaded
with lots of interesting
simple circuits and
ideas, not only about
radio, but in all phases of
electronics including
test gear, audio, remote
control and security
electronics.

We are sure that you will
find a number of worth-
while projects in this
British magazine.

1Year(12 issues) $11.00

Radio & Electronics
Constructor
Greenville, NH 03048

More details? Ad Check page 88.

TOWERS

FREE STANDING
ALUMINUM TOWER|

107 10 100°
Prices from
$128.00 (30')

POPULAR [J5%

HAM TOWER

EVER MADE!

REQUEST
NEW CATALOG

OF

TOWERS &
ANTENNAS

Communication Specialists

Midwest Ham Headgquarters
For Over 38 Years
HAMS! Write For Free Catalog
and Wholesale Prices!
Electronic Distributors, Inc.
18 Muskegon, M 441

’6-3196 TELEX: 22

: A@ IRONBACK &
Amateur Headquarters for the Northeast
185-191 West Main Street s P.O. Box 88

8350

77/78 AMATEUR RADIO
EQUIPMENT DIRECTORY

1977 AMATEOR RADIO
EQUIPMENT DIRECTORY

17/18 AMATELR RADID
EQUIPMENT DIRECTORY,

B~ Womwesm eamar
e e o

Homeni

Here's everything you want to know about
Amateur Radio Equipment. Featuring descrip-
tions, 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 total number of pages to 168
(2 volumes). Almost 100 manufacturers/dis-
tributors are included. Only $3.50 {plus post-
age and handling) for both volumes! Send for
your directory today! {The 77/73 supplement
is available for $1.00 postpaid if you have
already purchased the 1977 Edition.}

KENGORE CORPORATION, Dept. A
9 James Avenue
Kendall Park, N. 1. 0BB24

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.5. only.)
Canadian orders $4.00, Foreign orders $5.00 {a-rJ

Name/Call
Address - 5
City ~~ State  Zip
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AD CHECK

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

Place your check mark in the space between
name and number. Example: HRH " 150.

ALD__ 625 Ham Outlet 595
Adirondack Heath ___ 060

Radio _ 000
; Henry ___ 062
Amsat ___ 220 Herrman 568
Antenna n

Hildreth

Mart ___ 009 Eng. 283

Atlas ____ 198 ICOM ___ 085

Alronics 382
Burghardt __ 530
CWElect. ____ 533
Cohoon ____ 559

Kantronics 605
Kengore 538
Kenwood *

Kester Solder *

Calorado

dpreey o Klaus 430

Larsen ___ 078

Comm.

Center ____ 534 Long's ___ 468
Comm. MBS e

Spec. ___ 330 Madison *
Gushcraft ____ 035 Matric ___ 084

Daytronics _612
Dentron 259

Orlande Hamcation *
Palomar 093

Di ill:{it. g Partridge ____ 439
Drake ___ 039 A ek 6o
E.T.O." Callbook __ 100
Elect. Dist. ____ 044 Radio Constructor
Erickson ____ 047 08
HAL ___ 057 Radio Shack ___ 165
s SAROG *

Buerger ___ 604 Ten-Tec *

Ham Center 491 Whitehouse 378
H.R.C.B. __ 150 Wilson ___ 123

*Please contact this advertiser directly.
Limit 15 inquiries per request.

WRAP-UP, 1977
Please use before January 31, 1978

Tear off and mail to
HAM RADIO HORIZONS — “Ad Check”
Greenville, N. H. 03048

NAME

CALL____
STREET
CITY _
STATE ZIP
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CALL TOLL FREE
800-228-4097

for prices on Yaesu, Tempo, Swan,
Ten-Tec, lcom, MFJ, Nye-Viking,
Drake, Hy-Gain, Dentron, Midland,
and CDE.

DRAKE

TR4-CW (RIT) BEI 10m hf trans. with CW
filter $695.00 Now $629.00
34PNB Noise hlanker for TR-4C
reg. $100.00 Now $90.00
RY-4C Remote VFO/speaker
reg. $150.00 Now $134.95
AC-4 AC power supply for TR-AC & T-4XC
reg. $120.00 Now $109.00
DC-4 DC power supply
reg. $135.00 Now $124.00
L4B Linear amplifier
reg. $895. Now $789.00
SSR-1 Gen. coverage r 5.30 MHz
reg. $35 MNow $279.00
R-4C B80-10m receiver
reg. $599.95 Now $539.95
4.NB Noise blanker for R-4C
reg. $70.00 Now $64.00
T-4XC 80-10m tran itt
i reg. $5 Now $539.95
TV-31300LP Low pass r
reg. $26.60 Now $19.95
MN-2000 Antenna Tunpr
reg. 40.00 Now $219.95
MN-4 Antenna Tun(-r
reg. §1 MNow $109.95
1525 Encoder Microp
reg. 3 Mow $45.95
TR-33C, 2m Portabl
reg. $229.9¢ Now $209.95

Thunderbird
Now $209.95

nd

Now $169.95
eam

MNow $159.95
meters

Now $189.95

reg. $144.50 Now $129.95
THZMK3, 2 elemen! tri-band
$139.95 Now $124.95
402BA 2 element ‘40m
reg. $199.95 Now $169.95
203BA 3 element 20m
reg, 1 55 MNow $109.95
153BA 3 Eleml:nt 15m
reg. $79.95 Now $69.95
103BA 3 element 10m

TH3JR 3 e|emun§;m band

Now $49.95

- & Now $134.95
18HT Hy- Tower r $ 5 Now $239.95
2BDQ Trap Doublet 40, BOm

reg. $49.95  Now $44.95
5B8DQ Trap Doublet 10 thru 80m

reg. $379.95 Now $69.95
12AVQ 10-20m Uerhcai

$37.95 Now $33.95
14AVQ/WB 10- 4Dm verhcal

reg. $¢ 0 Now $57.00
lBﬁV’T'WH 10-B0m vertical

reg. $397.00 Now $B84.95
LA-1 nghtnmg Arrestor

reg, $44.95 Now $39.95
BMN.B6 Ferrite Balun

reg, $15.95 Now $14.95
203 3 el 2Zm beam .
205 5 el 2m beam
208 B el Zm beam
214 14 el 2m beam
273 4 el J-Pole
3806 2m Handheld

eg. $189.00 Now $169.00
3750 Transceive
reg 59 5. MNow %1695.00

CALL FOR DAILY SPECIALS
OPEN 7 DAYS A WEEK

H'U'H_hF\'QZ. Joe, WATWRI
WBIWWA, Bill, WBC
MR

800-228-4097

Nebr. residents call
402-466-3733 collect

Communications Center

2226 North 48th Street
Lincoln, ME 68504

AD INDEX

ALD Industries 585

Adirondack Radio Supply  B7

Amsatl 64
Antenna Mart 72
Atlas Radio Cover |V

Atronics 81
Burghardt Amateur Center 58, 59
CW Electronic Sales Company 73
Cohoon Amateur Supply 85
Colorado SilverCo. 72
Communications Center 88
Communications Specialists 57
Cushcraft 4,89
Dentron Radio Co. 4B, 49
Digital Electronics, Inc. 77
Drake Co.,R.L.  Coverll, 26, 27
Ehrhorn Technological Operations 75
Electronic Distributors 87
Erickson Communications 69
HAL Communications Corp. 65
"“Ham' Buerger 79
Ham Radio Center 56, Bl
Ham Radic's

Communications Bookstore
Ham Radio Outlet 9
Heath Company 37
Henry Radio Stores 63
The Herrman Co. 56
Hildreth Engineering  B7
lecom 7
Kantronices 81
Kengore Corporation 87
Trio-Kenwood Communications,

Inc.  90-98, Cover Ill

Kester Solder 85

Klaus Radio, Inc. 76

Larsen Antennas 68

Long's Electronics 1

MFJ Enterprises 3

Madison Electronic Supply 69
Matric 73

Orlando Hamcation  B6
Palomar Engineers 54,62, 79
Partridge Electronics Ltd. 69
ASE Hamshack 78

Radio Amateur Callbock 78
Radio & Electronics Constructor 87
SAROC 82

Ten-Tec 72,79

G. R. Whitehouse & Co. 78
Wilson Electronics 10

56, 71,74 80

Foreign Subscription Agents
for Ham Radio HORIZONS

Ham Radio Austria Ham Radio Holland

Karin Lieber MAL Ecironics
Fosilach 2454 Postbus 88
07850 Loarrach NL-g204 Dellt

West Germany Helland

Harm Aadio Belgium
Stareahouse

Ham Radio llaly
STE, Via Maniago 15
1-201 34 Milana
Baigium Ttaly

Ham Radic Canada
Box 114, Goderich

Onlario, Canada NTA IY5 Ham Radio Switzerland

Karin Lebar
Postiach 2454
0.7850 Loerrach
West Germany

Ham Rarlln Europs

Box

-1 wa 0-: Upplands Vasby
Sweden

H Radio Frani Ham Radio UK
C::ll-sh:g:hhgngf P O Box 83, Harrow
F-89117 Party Middigsex HATGHS,
France England

Ham Aadio Germany
Karln Ueber
Pastiach 2454
D-7850 Laarrach
West Germany

Holland Radio

143 Greanway
Graanalde, Johannesbung
Rapubiic aof South Africa
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A/IVG 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 A147-20T is tailored to
meet the demands of the operator
who enjoys the best of both worlds

— FM and SSB/CW.

A147-20T $54.95

B0) DSBAR seas e

. . 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 A14T-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!

A144-10T $34.95 A432-20T $49.95
A144-20T $54.95 A14T-MB $15.95

SPECIFICATIONS LA i
Model . A147-20T A144-10T A14¢L20T A432-20T

Center Freq (MH:) 144.5/146.5 1459
MNo. Elements 10/10 10
Weight (Ibs:) 6 35
Wind Surf Area (ft.%) 1.42 .74

Center Rear I
- 40x40x140 . A0xd0x70.

More details? Ad Check page 88.

~

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!

IN STOCK WITH
DISTRIBUTORS WORLDWIDE

THE ANTENNA. COMPANY
P.O. BOX 4680, MANCHESTER, N.H. 03108
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-~ - pacesetter in amateur radio

FULL COVERAGE TRANSCEIVER
The TS-5208 provides full cover-
age on all amateur bands from
1.8 10 29.7 MHz. Kenwood gives
you 180 meter capability, WWV
on 15.000 MHz., and an auxil-
iary band position for maximum
fiexibility. And with the addition
of the TV-506 transverter. your
TS-5208 can cover 160 meters
to 6 meters on SSB and CW.
DIGITAL DISPLAY DG-5 [option)
The Kenwood DG-5 provides
easy, accurate readout of your
operating frequency while trans-
mitting and receiving.

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The TS-520S incorporates a
3SK35 dual gate MOSFET for
outstanding cross modulation and
spurious response characteristics.
The 3SK35 has a low noise
figure (3.5 dB typ.) and high gain
{18 dB typ.) for excellent
sensitivity.

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you extra punch in the pile

FLUMCTION POWER

ups and when the going gets
rough.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vemier tuning mechanism
allows easy and accurate adjust-
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS-520S is completely solid
state except for the driver (12B-
Y7A) and the final tubes. Rather
than subsitute TV sweep tubes as
final amplifier tubes in a state of
the art amateur transceiver,



Kenwood has employed two
husky S-2001A (equivalent to
6146B) tubes. These rugged,
time-proven tubes are known for
their long life and superb linearity.

HIGHLY EFFeCTIVE NOIRE
BLANHKER

An effective noise blanking cricuit
developed by Kenwood that vir-
tually eliminates ignition noise is
built into the TS-5208.

REATTENUATOR

The TS-5208 has a buitin 20
dB attentuator that can be acti-
vated by a push button swich
conveniently located on the

front panel.

PROVISION FOR

EXTERNAL RECEIVER

A special jack on the rear panel
of the TS-620S 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
extarnal receiver.

VFO-520 — NEW REMOTE VFO
The VF0-520 remote VFO
matches the styling of the TS-
520S and provides maximum
operating flexibility on the band
selected on your TS-5208.

The TS-5205 is completely self-
contained with a rugged AC
power supply built-in. The addi-
tion of the DS-1A DC-DC
converter (optional) allows for
mobile operation of the TS-520S.

The T5-520S has 2 convenient
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHONE PATCH OUT.

The CW-520-500 Hz filter can be
easilly installed and will provide
improved operation on CW.

The AGC circuit has 3 positions
(OFF, FAST, SLOW) to enable
the TS-520S to be operated in
the optimum condition at all
times whether operating CW

or SSB

The TS-5208S retains all of the
features of the original TS-520
that made it tops in its class: RIT
control = 8-pole crystal filter »
Built-in 25 KHz ealibrator » Front
panel carrier level control * Semi-
break-in CW with sidetone » *
VOX/PTT/MOX = TUNE position
for low power tune up * Builtin
speaker * Built-in Cooling Fan =
Provisions for 4 fixed frequency
channels » Heater switch.

__ [ TS-520
pecifications

Amatenr Bands: 160-10 meters
plus WWY (receive only)

Modes: USB, LSB, OW

Antenna Impedance: 50.75 Ohms

Frequency Stabifity: Within -1
kHz during one hour afler one
minute of warm-up, and within
100 Hi during any 30 minute
period thereatter

Tubes & Semiconductors:

Tubes . ... .

(S2001A x 2. 128Y7A)
Transistors. . 52
FEfSici v 19
Diodes. sz a2 100

Power Requirements: 120/220 V
AC, 50/60 Hz, 138V DC
(with oplional DS-18)

Power Consumption: Transmit:
280 Watls Receive: 26 Walls
(with heater off)

Dimension: 333(13'%) W x 153 (6:0)
H £ 33513 (13-3/16) D mmiinch)

Weight: 16.0 kg(35.2 Ibs)

TRANSMITTER

RF Input Power: SSB: 200 Watts
"PEP CW; 160 Watts DC

Carrigr Suppression; Better than
-40 dB

Sideband Suppression; Belter
than —50 dB

Spurious Radiation: Better than
-40 dB

Micraphone Impedance; 50k Ohms

AF Response: 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,
1.5 kHz/-60 dB (with optional
CW-520 filter)

Image Ratio: Befter than 50 dB

IF Rejection: Better than 50 dB

AF Output Power: LD Watt (8
Ohm |oad, with less than 10%
distortion)

AF Output fmpedance: 4 to 16

Ohms

DG-5

SPECIFICATIONS

Measuring Range: 100 Hz to
40 MHz

Input Impedance: 5 k Ohms

Gate Time: 0.1 Sec

Input Sensitivity: 100 Hz to 40
MHz. .. 200 mY rms or over, 10
kHz to 10 MHz. . 50 mV or over

Measuring Accuracy: Internal time
base accuracy +01 count

Time Base: 10 MHz

Operating Temperature; -10° to
50° C/14° 122 F

Power Requirement: Supplied
from T5-5208 or 12 to 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)

Weight: 1.3 kg(2.9 Ibs)

DG-5 connections

Phone
paich
CONNECTons

Transvenar jack

120V/220V switch
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... pacese

ter in amaleur radio

Following are a few of the
TS-B20S" many exciting

' features..

PLL » The T5-8208 employs
the latest phase lock loop
cireuitry: The single

_ conversion receiver section
performance offers superb

protection against unwanted
cross-modulation: And now
PLL allows the frequency to
remain the same when
switching sidebands (LUSB,
LSB, CW) and eliminates
having to recalibrate gach
time.

DIGITAL READOUT = The
digital counter display is em-
ployed as an integral part of
the VEO readout system.
Counter mixes the carrier VFO,
and first heterodyne frequen-
cies to give exact frequency.
Figures the frequency down
to 10 Hz and digital display

reads out ta 100 Hz Both

receive and transmit:freguen-"
cies are displayed in easy 1o
read, Kenwood Blue digits. |

SPEECH PROCESSOR » An

RE citcuit provides quiek’
time constant compression

using a true BF compressor .

as opposed to an AF clipper,
Amourit of compression is
adjustable to the desired
level by a convenient frant
panel control. :
IF SHIFT « The IF SHIET
control varies the |F pass-
band without changing the
receive frequency. Enables
the operator to eliminate
unwanted signals by moving
them out of the passband of
the receiver, This feature
alone makes the TS-8205

a pacesetter,

"The TS-820 and DG-1 are still-avail-
able separately.
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TRARBTEWER

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
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has provisions for fixed frequency
operation on NETS or to listen 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’”’

An easy way to get on the 6
meter band with your TS-520/
5208, TS-820/820S and most
other transceivers. Simply plug
it in and you're on. . . full band
coverage with 10 watts output
on SSB and CW.

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/
UHF design technigques. The trans-

ceiver is capable of Fa emission
on 23 crystal-controlled channels
(3 supplied). The transmitter out-
put is 10 watts.

The TR-8300 incorporates a 5
section helical resonator and a

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics.
Receiver sensitivity, spurious
response, and temperature
characteristics are excellent.
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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 circuitry 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 switches transmit 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 capability on 44 channels with 11 crystals.

Handsomely styled and a perfect companion to
the TS-700S. This unit provides you with the
extra versatility and the luxury of having a
secand VFO in your shack. Great for split
frequency operation and for tuning off fre-
quency to check the band. The function switch

on the VF0O-700S selects the VFO in use and
the appropriate frequency is displayed on the
digital readout in the TS-7008S. 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, 25 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-of-band
interferance, and give a 2-pole 10.7 MHz monolithic
crystal filter combine to give your TR-7400A outstand-
ing receiver performance. Intermodulation character-

® KENWOOD 7 istics (Better than 66dB), spurious (Better than —60dB),
DC POWER SUPPLY PS-8 ; image rejection (Better than —70dB), and a versatile

squelch system make the TR-7400A tops in its class.
TRIO-KENWOOD CORP. Shown with the PS-8 power supply

(Active filters and Tone Burst Modules optional)
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This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-programmed channels
for use on all standard repeater frequencies (as per
ARRL 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,
+B00 KHz offset and LED digital frequency display

. S are just a few of the many fine features of the TR-7500.
@ KENWOOD The PS-6 is the handsomely styled, matching power
supply for the TR-7500. lts 3.5 amp current capacity
and built-in speaker make- it the perfect companion for
home use of the TR-7500.

DC POWER SUPPLY wooew PS-6

The high performance portable 2-meter FM
transceiver. 146-148 MHz, 12 channels (6
supplied), 2 watts or 400 m\W RF output.
Everything you need is included: Ni-Cad
battery pack, charger, carrying case

and microphone.



... pacesetter in amaleur radio

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 dial 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-599D transmitter and R-599D
receiver for the most discriminating amateur.

The R-599D is the most complete receiver ever offered. It is
entirely solid-state, superbly reliable and compact. It covers the
full amateur band, 10 through 160 meters, CW, LSB, USB,
AM and FM.

The T-599D is solid-state with the exception of only three
tubes, has built-in power supply and full metering. |t operates
CW, LSB. USB and AM and, of course, is a perfect match to
the R-599D receiver.

If you have never considered the advantages of operating 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-599D and the T-599D with any
other brand. Remember, the R-599D is all solid state (and in-

cludes four filters). Your choice will obviously be the Kenwood
; : TN




HE LINEE

820 Series

T5-8205...T5-820 with Digital
Installed

T5-820,.. 10-160 M Deluxe
Transceiver

' 2 L A Digital Frequency Display
for TS-820

VFQ-820. . .Deluxe Remote VFO for
for TS-820/820S

CW-H20... 500 Hz CW Fiiter for
TS-820/820S

DS-1A., ..., DC-DC Converter for
520/820 Series

520 Series
TS-5205...160-10 M Transceiver
DG-E. . ... .Digital Frequency Display

for TS-520 Serias
VFO-520. . .Remote VFO for TS-520
and TS-5208
SP-520.. . .External Speaker for
520/820 Series
CW-520. .. 600 Hz CW Filter for
TS-520/520S
DK-£20. . . .Digital Adaptor Kit for

1S-520

599D Series

R-599D ... .160-10 M Solid State
Recsiver

T-599D....80-10 M Matching
Transmitter

S-599..... External Speaker for 599D
Series

—] N The Kenwood HS-4 headphone set adds
- versatility to any Kenwood station. For
extended periods of wear, the H5-4 is comffort-
ably padded end is completely adjustable. The
—— fraquency response of the H5-4 is tailored
0, specifically for amateur communication use.
I),"Q} (300 to 3000 Hz. B ohms).

B S -
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TR-7400A

well equipped station
CC-29A. . . .2 Meter Converter for
R-599D
CC-89.....6 Meter Converter for
R-598D
FM-599A . . FM Filter for R-698D

SHORT WAVE LISTENING

R-300 General Coverage SWL Receiver
VHE LINES
T5-600....

TS-700S .. .2 M All Mode Digital
Transceiver
VFO-700S. Remote VFO for TS-7008

SP=20. . Matching Speaker for
TS-600/ 700 Series
TR-2200A. 2 M Portable FM

Transceiver

FM Transceiver

6 M All Mode Transceiver

. 2 M Synthesized Deluxe

Fine equipment that belongs in cvery

TR-7500.
TR-8300...

TV-606. ...

POPRPULAR STATION ACCEESORIES

Trio-Kenwood

.100 Channel Synthesized

2 M FM Transcaiver
70 CM FM Transceiver
(450 MHz)

6 M Transverter for
520/820/5699 Series

Headphone Set

Mounting Bracket for
TR-2200A

. Desk Microphone
. Power Supply for TR-8300

Power Supply for TR-7500
Power Supply for TR-7400A

. VOX for TS-600/ 700A

stocks a complete line of

replacement parts, accessories, and manuals
for all Kenwood models

MORE ACCESSORIES:

Description
Rubber Helical Antenna
Telescoping Whip Antenna
Ni-Cad Battery Pack (set)
4 Pin Mic. Connector
Active Filter Elements
Tone Burst Modules
AC Cables
DC Cables

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220

T90-0082-05

E07:0403-05
See Service Manual
See.Service Manual
Specify Model
Specify Model

For uge with
TR-2200A
TR-2200A
TR-2200A
All Models

TR-7400A
TS-700A; TR-7400A
All Models
All Models

The MC-50 dynamic microphone has been
designed expressly for amateur radio operation
as a splendid addition 10 any Kenwood shack.
Complete with PTT and LOCK switches, and &
microphone plug for instant hook-up to any
Kenwood rig. Easily converted to high or low
impedance. (600 or 50k ohm).

PKENWOOD



THE ALL SOLID STATE

ATLAS 350-XL

Its face has many interesting features:

350
WATTS
SOLID
STATE
POWER
P.E.P. and CW input.
SSB/CW s
TRANSCEIVER 1/
SSB with PTT or VOX operation =
and full break-in CW operation.
TUNEfcw
FILTER
Ry

CW-LSB-USB FILTER
Selection of upper or lower side-
band with 2700 Hz bandwidth,
1.6 to 1 shape factor, or 600 Hz CW bandwidth with
2.5 to 1 shape factor,

A.F. NOTCH

AF NOTCH FILTER
Provides better than 40 dB re-
jection of an audio frequency,
adjustable from 300 to 3000 Hz.

DIGITAL DIAL READOUT
(Optional)
Provides precise frequency readout within 50 Hz. Al
L.E.D. Dot Matrix 6 digit display.

ANALOG DIAL SCALE
0 10 500 kHz dial scale in 5 kHz increments. Velet
smooth dual speed tuning, with 18 kHz per revolution
of fine tuning control.

s ne ANLAND NOISE

(0 BLANKER
| Automatic Noise Limiter reduces

—1 hash type noise interferance which

1S not intermittent pulse lype.
Blanker effectively reduces or eliminates pulse type
noises.

RECEIVER
INCREMENTAL TUNING
Permits receiving up to 5 kHz above
or below your transmitting fre-
guency. Especially useful for CW
operation or in a net of SSB stations that are on dif-
ferent frequencies.

PLUG-IN
AUXILIARY VFO
(Optional)

Can be either a tunable VF0
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 g
COVERAGE 5
Provides a full coverage of all
amateur bands in 500 kHz
segments.
AUX, RANGES
9 1o 295
8 AUXILIARY RANGES
% Up to 10 additional 500 kHz
39 1 ranges betwesn 2 and 23 mHz

43 can be added by plugging m
auiliary crystals. (Will not operate between 23 and
28 mHz.)
ATLAS 350-XL (less 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.

VY
fpeAllos

417 Via Del Monte, Oceanside, CA 32054
Phone (714} 433-1983

Special Customer Service Direct Ling

(714) 433-9591



