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DI'ake OFFers
Z-LINE aCCesSSOries
FOI' MaxXimum PErrorimance
OF YOUI TI-7 SIaTion

DRAKE WH-7
Directional Rf
Wattmeter

(Wi v

-

* Remote coupler

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

* New direct-reading VSWR scale

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

WH-7 SPECIFICATIONS

¢ Frequency Coverage— 1.8-30 MHz e Line Impedance— 50
ohm resistive » Power Capability— 2000 watts continuous
® Jacks, Removable Coupler—Two S0239 input and output
connectors e Semiconductors— Two 1N295 power meter rec-
tifiers ® Accuracy — = (5% of reading + 1% of scale) e VSWR
Insertion — Insertion of wattmeter in line changes VSWR no
more than 1.05:1e Dimensions — 4.6"H x 6.9"W x 7.5"D (11.6 x
17.5 x 19 cm) ® Shipping Weight— 3 Ibs. (1.4 kg) ..... $89.00

DRAKE MN-7
Antenna
Matching Network:

#160-10 meters, 250 watts continuous rf output

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

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

® Built-in rf wattmeter/VSWR bridge

MN-7 SPECIFICATIONS

» Frequency Coverage — All amateur bands 160-10 meters
with generous out-of-band coverage for future expansions
* Power Capability— 250 watts continuous # Input Impe-
dance— 50 ohms (resistive) ® Load Impedance — 50 ohm
coax with VBWR of 5.1 or less (3:1 on 10 meters)— 75 ohm
coax at lower VSWR can be used—Long wire at low impe-
dance; high impedance may be matched with optional Drake
B-1000 Balun (switch selected)— Balanced feeders with op-
tianal Drake B-1000 Balun may be accommodated (switch
selected)—MN-7 may be switch by-passed regardless of feed-
line in use ® Meter—Reads rf watts or VSWR (switch

selected)—High accuracy ® Dimension— 4.6"H x 13.6"W x
8.5"D (11.6 x 34.6 x 21.6 cm) ® Shipping Wt.— 10 Ibs. (4.55kg)

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

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

R. L. DRAKE COMPANY

@ 540 Richard St., Miamisburg, Ohio 45342
o Phone: (513) 866-2421 » Telex: 288-017



SHURE 444

desk microphone
Has PTT switch, ad-
justable head height,
solid construction
Freq: 300 to 3000 Hz,
Omindirectional polar
pattern. Cantrolled
magnetic mic element.
High impedance: 50K
ohms.

35.00 Call for yours today:

BENCHER BY-1

iambic paddie

The Ultimate iambic paddle. Fea-
tures: Solid silver contact points,
full range adjustment, non-skid
feet, heavy steel black textured
base, chrome base optional (49.95).

39.95 Call for yours today.

DENTRON Jr. Monitor

Provides antenna tuner, trans-
match, matchbox, or matching net-
work in one unit ® Continuous tun-
ing: 1.8 to 30 MHz » Forward read-
ing relative output power meter
* 300w power capability ® Built-in
encapsulated balun.

79.50 Call for yours today.

1979

CALLBOOK

U.S. edition contains

over 350,000 listings &

has over 1,000 pages.

Foreign edition: over

280,000 listing, over

900 pages.

1595us.

14.95¢foreign. Call for yours today

BIRD Model 43
Thruline wattmeter
50 ohms nominal im-
pedance. VSWR inser-
tion with UHF connec-
tors: 1.05 max. » Ac-
curacy. 5% full scale,
30 microamp meter
has scales of 25, 50 & .
100 to permit direct }2
reading from 100 Mw
to 10,000 w.

125.00 Call for yours today.

r—’
@
TELEX
CM-1320 | £
headset

“Top ofthe line" with a boom micro-
phone — ceramic, high impedance.
The choice of DX-peditions. Model

CM-1320S same as above but with
single ear piece 57.25.

71.70 Call for yours today

ANTLER A-280

5/8 wave

Magnetic Mount

2m mobile antenna

® Precision tuned coil

e 47" tapered 17-7
stainless steel whip
*VSWR:less than 1.3

s Certified 3dB gain

e Magnetic mount
withstands winds up to

100 mph. ;
39.95 list. Call for quote. ¥

KENWOOD TR-7400A

2m FM transceiver

» CTCS provisions, encode & de-
code ¢ 25w output RF e Solid-state
final stage » LED readout e PLL
gives B00 discrete channels » Re-
peater offset circuit ® PLL unlock
protection circuit « MOS FET.

449.00 list. Call for quote.

KENWOOD

MC-50 desk

microphone

This dynamic mike is deisgned ex-
pressly for amateur radio operation
» PTT & LOCK switches ® Converts
from HI to LOW impedance ® Uni-
directional = Mike plug for instant
hook-up to any Kenwood rig.
45.00 list. Call for quote.

—= Longs Electronics &

MAIL ORDERS PO BOX 11347 BIAMINGHAM, AL 35202 « STREET ADDRESS 2808 7TH AVENUIE S0UTH BIRMINGHAM ALABAMA 35233

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

More details? Ad Check page 102. December 1978 [:E:] 1



THIS MONIHS

HORIZONS

An Expert’s Observations
On Antennas

You've heard the story about the
cowboy who invested in a $100
saddle and a $10 horse. An anal-
ogy often prevalent in Amateur
Radio is the ham who invests in
a $1000 station but uses a com-
promise antenna and wonders
why he doesn't ‘‘get out’.
Author N1RM offers an interview
with an expert on radio anten-
nas, Dr. John Kraus, W8JK. Dr.
Kraus invented the first beam
antenna with close-spaced
elements, the 8JK. It was ex-
tremely popular with hams in the
1930s. We also take a look at Dr.
Kraus’s contributions to radio
astronomy with a description of
the Big Ear, a radio telescope at
Ohio State University that takes
up as much space as three foot-
ball fields.

Equipment Roundup

It's always fun to go shopping
this time of year, and Amateur
Radio equipment is certainly at
the top of everyone's list. Here’s
a selection of transmitters, re-
ceivers, transceivers, and acces-
sories you can thumb through
while planning your station.
You'll see some new things,
some not so new, and some ad-
dresses to write to when you get
ideas or want to ask questions.

Camouflage Your
2-Meter Antenna

Are you hampered by local re-
strictions against radio anten-
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nas? Author WEDHX has come
up with a novel design to fool
your neighbors and landlord —
it's an efficient quarter-wave
ground-plane antenna for two
meters, disguised as a weather
vane. If you like to build your
own gear, you can easily dupli-
cate this design. It has eye
appeal and works well.

Looking East

Many countries welcome visit-
ing amateurs with open arms
and make it easy to join in the
fun on the ham bands while you
are there. The Federal Republic
of Germany is one of these, so
be prepared to add the pleasure
of amateur radio to your vaca-
tion or business trip. AB4Y/
DA1NR knows the ropes, and
gives you a few hints about what
it's like to enjoy amateur radio in
his part of the world.

Golden Years

To a beginning amateur, accus-
tomed to the finicky and can-
tankerous regenerative receiver
of the late 1920s and early
1930s, a massive new super-
heterodyne receiver must have
seemed the answer to all his
prayers. The sensitivity and
“battleship” stability were awe-
inspiring to say the least. Author
Orr tells you about his first im-
pressions of a receiver that was,
perhaps, the forerunner of later
technology.

Writing For Amateur-
Radio Magazines

Surely you have some ideas that
you'd like to share with other
hams. Have you thought about
writing down these ideas and
submitting them to the Amateur-
Radio magazines for publica-
tion? Are you concerned about
how to present your idea? In
this month's Horizons we offer
some advice by HRH assistant
editor Alf Wilson, WEBNIF, on
how to break into the publica-
tions game.

Buy For Less

It's an old ham custom to dicker
for best price when you shop at
flea markets and club sales and
auctions. Did you ever think of
asking for the best price on new
gear? It works more often than
you would think, and K4SDS tells
you how to start shopping. At
today’s prices, you can save a
bundle.

Soldering

Anyone who wants to build elec-
tronic equipment, either kits or
from scratch, will run into the
essential part of construction
called soldering. It's an easy
operation to perform, yet thou-
sands of poorly soldered con-
nections cause equipment fail-
ure every year. W8FX takes you
beyond the heated iron and
melting alloy, to explain what
goes on in the process of bond-
ing two or more wires or parts to-
gether. Read, then practice a bit;
you can turn out equipment that
you’ll be proud of.

The Cover

All of us here at Ham Radio
Horizons take this opportunity
to wish you a very enjoyable
holiday season as Santa checks
his list, his helpers wrap the
latest in equipment and acces-
sories for delivery, and his sta-
tion in the background keeps
tabs on the great world of Ama-
teur Radio and the wonderful
people in it. Original painting by
Tom Broscius, WA2RWA.

HAM RADIO HORIZONS Decem-
ber, 1978, Volume 2, No. 12.
Published monthly by Communi-
cations Technology, Inc., Green-
ville, New Hampshire 03048. One-
year subscription rate, $10.00;
three-year subscription rate,
$24.00. Second-class postage
paid at Greenville, New Hamp-
shire 03048 and additional
offices.




This NEW MFJ Versa Tuner |I

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watits RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,

CTRANSMITIER  gwmnwaTTs

0

my

MES VERS A TONER

\ MODEL MFJ-0418

mobile whlps beams, balanced lines, coax lines.

INDUCTANCE ANTENNA
-}

LY

Transmitter matching
capacitor. 208 pf.
1000 volt spacing. Pull for SWR.

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

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

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

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

A 1:4 balun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets for mo-
bile installations (not shown).

With the NEW MFJ Versa Tuner l you can
run your full fransceiver power output — up to
300 watts RF power output — and match your

NEW MFJ-945 HAS SWR AND DUAL RANGE
WATTMETER.

s799 é.,.s ;"“ QQ&E;_G'

Same as IIF.I-MTB- nul Im 6 pasition antenna switch.

MFJ-901 VERSA TUNER MATCHES MIYTHINE
1.8 THRU 30 MHz.

595z

Efficient 12 position abr inductor
for more waits out. Matches dipoles, vees, random wires,
verdicals, moblle whips, beams, balanced lines, coax. 200
walls RF, 1:4 balun, 5x2x6 in.

Sets power range,
300 and 30 watts.

Meter reads SWR
and RF watts in
2 ranges.

ANTENNA SWITCH lets you select 2
coax flines direct or thru tuner, wire/ba-
lanced line, dummy load.

Efficient airwound induc-
for gives more watts out
and less losses.

transmitter to any feedline from 160 thru 10
Meters whether you have coax cable, balanced
line, or random wire.

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

You can even operate all bands with just

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED.

ANTENNA

NEW MFJ-944 HAS 6 POSITION
SWITCH ON FRONT PANEL.

$7Q95
$p.""‘i~lt

Same ax MFJ-941B but less SWR/Wattmeter,

MFJ-900 ECOND TUNER MATCHES COAX

LINES/RANDOM WIRES,

]
Same as MFJ-901 bul less balun for balanced lines. Tunes
coax lnes and randam lines.

NEW, IMPROVED MFJ-941B HAS . . .

* More inductance for wider matching range
* More flexible antenna switch

* More sensitive meter for SWR measure-
ments down to 5 watts output

Antenna matching
capacitor. 208 pf.
1000 volt spacing.

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

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

It travels well, too. Its ultra compact size
Bx2x6 inches fits easily in a small corner of
your suitcase.

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

§0-239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality five way binding posts are used for
the balanced line inputs (2), random wire input
(1), and ground {1).

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

9% 2
gl

Same as MFJ 541! Im
SWR/Wattmeter, antenna switch, rnnunln brackel. Tx2x6 In.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.

MFJ-16010 RANDOM WIRE TUNER FOR LONG
WIRES.

33995

1.8 thru 30 MHz. Up to 200
welts RF outpul. Matches high and jow impedances. 12 posl-
tion inductor, 50-239 connectors. 2x3x4 Inches. Matches 25
to 200 ohms al 1.8 MHz. Does nol fune cosx lines.

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical Information, order/repalr status, in Mississippl, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On

MFJ ENTERPRISES

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762

=
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THE

If you're like many readers of Ham Radio Horizons, you've just received your Novice license
after a great deal of study and work learning the Morse code. Now you can operate your
station and talk to other amateurs on the air. While you were preparing for your license,
you’ve probably assembled your radio station — receiver, transmitter, sending key, and
antenna; perhaps an antenna tuner and some accessories. You've made some tests to make
sure everything is in working order; now the great moment has arrived. What next?

Let's say your station is designed for 7 MHz (the amateur 40-meter band). This band is
right smack in the middle of the amateur high-frequency band allocations; not too high in
frequency and not too low — just about right for your first attempt at ham-radio communi-
cations. Antennas are easy to get going, low transmitter power does a good job in working
other stations out to about 500 miles or so, and the band is generally open around the clock.

So now that you have your new Novice ticket you're ready to try your luck — what can you
expect? When you tune across the band, early or late in the day, you'll hear many stations
talking to each other, but you'll also hear many stations endlessly sending CQ. Obviously
the stations who established contact did so because one of them called CQ. So the
question is, “Should | call CQ for my first contact, or shall | call another station who is
already calling CQ?" (Remember, this is your first attempt as an Amateur Radio operator to
establish radio contact with.another station.)

The key to good operating practice is to /isten; almost certainly you will hear several
Novice stations calling CQ — some will be practically on top of one another. If one of those
stations had listened before he sent his CQ he could have immediately established contact
without polluting the air waves with an unnecessary radio transmission. The first rule of a
good operator, then, whether an old timer or a newcomer, is to listen before you transmit.

Spend some time tuning around the band to see what stations are on the air and where
the strongest signals are coming from; the best propagation may be from close in or from
several hundred miles away. Pick out the station you’re interested in talking to; if he has a
loud signal and your equipment is working properly, give him a call. His callsign sent three
times, followed by DE and your call three times is the best approach. Take it slow and easy,
then wait. Chances are that your first on-the-air call as an Amateur will result in a good, solid
contact. If you don't get any response, don't start calling CQ, but listen, listen, listen! That's
the name of the game.

Don’t be discouraged if you don’t make it the first time around, or even the second or
third. Propagation conditions (especially nowadays) are chancy; one day you’ll hear signals
from many miles away — tomorrow you may not hear anything. Sometimes a band will go
completely dead without warning. Perhaps the other operator blew the fuse in his trans-
mitter; maybe his antenna blew down — stranger things have been known to happen. If you
don’t score the first time, listen and try again. Just be patient and don't give up. After a few
hours of operating you'll be chatting with other hams all across the country.

We need more Amateur Radio stations; your first Novice attempts will help to increase the
Amateur Radio population in this country. Experience has shown that more listening and
less CQing is less frustrating and results in a great many more successful contacts. CQ is
the “Call of the Wild;" it doesn’t do much but create pollution.

Jim Fisk, WiHR

editor-in-chief
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Can another year have slipped by so easily? Gosh, it seems as though I've just turned
my back on 1977 and here it is the end of 1978. Just as | predicted, this year has been
anything but dull. Many of you expressed your feelings about the beginner’s transmitter
which WBYFB described, and the letters were gratifying. Most applauded the rig and
the thought behind it, but a few deplored the use of vacuum tubes. Many builders
obtained great results, but wanted to know how to add the higher bands to the rig.
Others wanted to see a companion receiver. I'm glad to say that we have the receiver in
house, and it’ll be appearing in Horizons very shortly. It's a transistorized job, so I'll
expect some letters applauding that and others asking what we have against tubes.
There's a receiving converter for the higher bands as part of the story, and modifica-
tions and accessories for the transmitter are in the works.

Also, I've been taken to task for talking about obsolete CB rigs. Many of the letter
writers hold both Amateur and CB licenses, which indicates an interesting trend. Let
me state, in self-defense, that the word came from a person in an FCC Washington
oftice, and I'm now trying to find out exactly where he got his information. (Did you
ever try to do push-ups on a water-bed?)

Amateur Radio saw some exciting moments during the past year — A Clipperton
DXpedition, meetings to finalize our expectations for WARC-79, crossing the Atlantic in
a balloon, a new uhf contest, a new EME (earth-moon-earth) contest, 10-meter linears
banned, a new OSCAR in orbit, and a five-year term for Novice licenses — to name
a few.

With things like that happening in Amateur Radio, you'd have to work at it to be
bored or disinterested in our hobby. In fact, it’s a pretty good guess that frustration will
set in because everything you want to do has a First-class priority!

As before, | expect next year to be just as lively, both on the Amateur bands and
through the mail and the pages of Horizons. So, turn to a new page in your logbook,
shine up your microphone or key, and dive in; bring a friend, too.

To all of you from the Ham Radio Horizons staff: have a great Holiday season and a
terrific new year.

Thomas McMullen, W1SL
Managing Editor

8 [}E] December 1978



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?

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

" ASK THE GUYS AT HAL!

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

Write today for HAL'S new catalogand RTTY guide and discover howmuch fun RTTY can be

HAL COMMUNICATIONS CORP.

Box 365
Urbana, lllinois 61801
217-367-7373

For our European customers
see HAL equipment at:
Rehter & Co . Hannower
LEC Interelen, Bssone
Primetek Systems, Handen, Sweden
Radhios Shack ol Lundon




THE SWITCH IS ON!

Not only is the big move to switch to the Wilson Mark Series of Mini-Hand-Held Radios, but now the

switch is on the Mark!

Wilson Electronics, known for settlng the pace in 2m FM Hand-Helds, goes one step beyond!
AT NO EXTRA CHARGE: all Mark Series Radios now will include a switch for you to control the

power of operation. This will enable you to use the high power when needed, then later switch to low
power to conserve battery drain for extended operation.,

IN ADDITION: all Mark Series Radios now have an LED Battery Condition Indicator conveniently
mounted on the top plate. A quick peek will reassure you of a charged battery in the radio.

— NOW SWITCHABLE —

Wilson hand-helds have been known world-wide for exceptional ¥

quality and durable performance, That's why they have been & MARK ": = 1 & 2_5 watts

the best selling units for years.

Now the Mark Series of miniature sized 2-meter handhelds .=.: MARK IV: = 1 & 4.0 watts

offers the same dependability and operation, but in an easier #

to use, more comfortable to carry size . .

in the palm of your hand.

The small compact si;é_ battery pack makes it possible to
carry.one or more extra packs in your pocket for super ex-
tended operation time. No more worry about loose cells

. fits conveniently

SPECIFICATIONS

* Range: 144-148 MHz
* § Channel Operation
» Individual Trimmers on TX and RX Xtals

¥
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shorting out in your pocket, and the economical price [ ‘s * Rugged Lexan® outer case

makes the extra packs'a must.

Conveniently located on top
of the radio are the controls
for volume, squelch, access-
ory speaker mike connec-
tor, 6 channel switch,

BNC antenna connector

and LED battery

condition

indicator.

Prices and specifications subject to change without notice.

Optienal Touch Tone™ Pad available,

To obtain complete specifications

on the Mark || and Mark IV, along with
Wilson's other fine products, see your local
dealer or write for our Free Amateur Buyer's Guide.

* Current Drain: RX 15 mA
TX - Mark |1: 500 mA
TX - Mark 1V: 900 mA
* 12 KHz Ceramic FIH.E!’ and 10.7 Monolithic Filter -
included,
» 10.7 MHz and 455 1Kz IF
» Spurious and Harmonics: more than 50 dB
below carrier
* BNC Antenna Connector
* 3 Microvolt Sensitivity for 20 dB Quieting
* Uses special rechargeable Ni-Cad Battery
Pack
* Rubber Duck and one pair Xtals 52/52
included
» Weight: 19 oz. including
batteries
* Size: 6" x 1,770 x 2.440"
® Popular accessories available: .
Wall Charger, Mobile Charger;
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tone™ Pad,

Illustrated is Wilson's BC-2 Desk Top Battery Charger
shown charging the Mark Series Unijt ;
or the BC4 Battery Pack only.

Consumer Products Division

Electronics Corp.

4288 South Polaris Avenue @ P. O. Box 19000 * Las Vegas, Nevada 89119
Telephone (702) 739-1931 ® TELEX 684-522




NEWSLINE

CANADA'S NO-CODE AMATEUR LICENSE went into effect September 30, with the first exams
scheduled for November 15. The "Amateur Digital Radio Operator's Certificate' gives the
holder operating privileges on 2 meters and up and includes ''packet" (computer-to-com-
puter data bursts) and pulse as well as more conventional modulation modes. Though any
Canadian licensees will be permitted use of packet radio, passage of an additional test
on the relevant portion of the new Amateur Digital Radio Operator's Certificate exam will
be required of other licensees who wish to use pulse transmission.

Holders Of The New no-code Canadian certificate may upgrade to the Canadian "Advanced"
certificate simply by passing a 15 WPM code test, but must wait one year after initial
licensing before becoming eligible to do so. Canadian Amateurs may now alsoc retain
credit for passing a CW test for up tec one year after it's taken, even though the written
test was failed. Amateur exams will now be given four times annually, in January, April,
July, and October.

Details Of These Significant Changes in Canada's Amateur licensing regulations are con-
tained in DoC bulletins TRC-Z4 and TRC-25.

ITU REGION 3 WARC PREPARATIONS were covered in detail during the Fourth General Assem-
bly of the IARU Association in Bangkok October 7-10. Eighty delegates, observers, and
guests representing ten Region-3 nations attended the meeting, which was convened by
Thai Deputy Undersecretary of State Sribhoom Suknetr, while Radio Amateur Society of
Thailand President Kamhai Chotikul, HS1WR, was the Honorary Presiding Officer. Fred Luan,
HS1ABD, was elected conference chairman.

The Assembly Revised Far East WARC preparation country by country, reaffirmed support
for the frequency formula (including satellite needs) to be sought in Geneva next year,
and was unanimous in opposing changes in Article 41 of the ITU Radic Regulations. Arti-
cle 41 is the section defining and governing Amateurs.

THE FCC'S FEE REFUND PROGRAM is supposed to get under way by the first of the year,
with FCC Iicensees who paid more than gZO for their licenses first in line for reimburse-
ment. Details of how all this is to be done have yet to be worked out, as the amount to
be repaid is to be the fee less the license's "wvalue" to the applicant (how much is a
2-letter call worth?). A Notice of Inquiry, soliciting comments on how such values can
be derived, and other aspects of the program, will come out first. About all that seems
certain at this time is that Amateurs who paid $25 for a special callsign are due to re-
ceive something back, and they'll be in the first group to be repaid.

Refunds To Those Who Paid $20 Or Less, including refunds on CB license fees, are to
be made later this year.

FCC Commissioner Margita White's term on the FCC has expired, and President Carter
has nominated Ann P. Jones of Arlington, Massachusetts, to replace Mrs. White. Miss
Jones has been general counsel to the Federal Home Loan Bank since last January.

Mrs, White's Departure from the Commission will be noted by the Amateur community.
She's been particularly sympathetic to the needs of the Amateur service during her term.

The FCC's Funds Almost Ran Out and some Commission activities were curtailed as the
Commission's fiscal "79 appropriation was delayed until mid October, when President Carter
finally signed the appropriations bill. The principal effect on Amateurs is a delay in
some licenses that were in process when funding to contract services had to be temporarily
cut back. 1It's also possible that some travel may have to be cut when the approved budget
comes back for review.

LICENSE REVOCATIONS for bribing an FCC employee to issue unmerited lx2 callsigns were
handed out to two Ohio Amateurs in October. Revoked were the Amateur licenses of WABZDF/
W8MZ and WBBAKU/WBBCPL, as an aftermath of the FBI's licensing investigation that result-
ed in the conviction of FCC Gettysbury employee Richard Ziegler in June, 1977, (August,
October, 1977, Newsline). The revocations become effective in 50 days unless there is
an appeal or the Commissioners choose to review the case.

OSCAR 7'S EMERGENCY STATUS was lifted October 12, after which the ailing spacecraft
returned to a normal operating schedule. The exact cause of its ongoing problem is still
undetermined, although radiation damage and a possible shorted cell in the battery are
both under suspicion. 1It's still likely that random mode switching will throw it off
schedule, and users are requested to run the minimum power necessary at all times to
avoid stressing it.

Concerns Over Potential Radar interference to the SYNCOM III's Amateur transponder
23-cm input have led to thoughts of switching it from 1297 to about 1252 MHz. Amateurs
who've experienced radar interference on 23 cm should relate their experiences to AMSAT
Canada or AMSAT's Washington office.
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Antenna
Designer
for the
Ham
and the
Universe

BY DOUGLAS BLAKESLEE, N1RM

Ham Radio Horizons Interviews Dr. John Kraus, W8JK

John Kraus, W8JK, is well known to radio amateurs for his antenna designs. He is also a
noted author, educator, and radio astronomer. John recently consented to talk about his life
and extraordinary achievements with Horizon’'s contributing writer N1RM.

HRH: John, your 8JK antenna has been popular with amateurs for 40 years. How did you
become interested in building antennas?

John: My interest was in directional, or beam, antennas, which weren't very common at that
time. | wanted a beam antenna to improve reliability of some scheduled DX QSO's especially
with ON4CSL, Carroll Stegal, who was a missionary in what was then called the Belgian
Congo (now Zaire). We QSOed regularly in the 1930s.
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An antenna is an interesting
object when you stop to think
about it. It's the interface
between a pair of terminals
connected to equipment on
one end and space on the
other; a special class of
transducer. When receiving, it
accepts a space wave and
develops a voltage for the
receiver, just as your eye does
with light. When transmitting, it
converts rf power into space

“In January of 1937 | had
the idea for . . . the 8JK. It
was the first antenna to
use closely spaced
elements.”

waves, much as a loudspeaker
converts audio signals into
sound waves. It is a very
important element in every
radio system.

HRH: What prompted the 8JK
design? What advantages did it
have over other antennas at
that time?

John: The 8JK antenna had the
advantage of good gain and
compactness. It was the first
antenna to use closely spaced
elements; by this | mean
spacings of less than one-
quarter wavelength. An article
entitled “Directional Antennas”
had caught my interest. It was
written by George Brown of
RCA and published in the
Proceedings of the IRE. In

January of 1937 | had the idea
for what became known as the
8JK. Rigging and adjusting the
first version took several
hundred trips from house to
antenna poles and back — all
in freezing winter weather at
Ann Arbor, Michigan.

HRH: The 8JK was an instant
success after you published
the design in the March 1937
issue of RAD/O magazine. What
happened to you after the
article appeared?

John: Letters poured in from all
over the world. The antenna
was an entirely new concept
and raised many questions,
such as how critical the
dimensions were and what the
best method for tuning or
matching it was. The
correspondence stimulated me
to write a series of further
articles, but the letters kept
right on coming. | began to feel
like the “Dear Abby”’ of radio
for the antenna problems of
Amateur Radio.

The corner reflector

HRH: Your next major design
was the corner reflector. What
was the inspiration for it?

John: The corner reflector is
really an extension of the 8JK
antenna idea. It developed out
of an analysis of the operation
of the 8JK antenna. In the 8JK,
the two elements have
opposite currents flowing. The
radiated field would be the
same if a shield were placed

s between the two elements.

FROM TRANSMI TTER/

SHORTING
sTU8

John's first corner reflector antenna.
Built in 1938, the antenna operated at 5
meters (then a ham band). It could be
rotated for antenna pattern measure-
ments.

Thus, one element and the
shield produce the 180-degree
reflector response. Bend the
shield to a right angle and you
have the 90-degree corner-
reflector response.

HRH: What are the
characteristics and advantages
of a corner reflector?

John: It has high gain and a
high front-to-back ratio. It's
simple and noncritical, and
with a bow-tie dipole it has
wide bandwidth. The antenna
has become very popular for
uhf television reception.

Fig. 1. Sketch of the original 8JK antenna from Radio, circa 1937. The spacing, S, is approximately 1/8 wavelength while the ele-
ment length, L, can be either 1/4 or 1/2 wavelength.
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The first rotatable “8JK' antenna. It
was built in 1937 for operation at 14 MHz.

The helix

HRH: After the corner reflector
came the helix. What led you to
believe an antenna that looked
like a corkscrew would have
high gain?

John: In the case of both the
8JK and corner-reflector
antennas the mathematical
analysis came first, after which
| built them. With the helical
antenna the reverse was true. |
did the experiment first out of
plain curiosity and the theory
came later.

HRH: In simple terms, how
does a helical antenna work,
and what are some typical
applications for this type of
antenna?

John: The helix is a remarkable
antenna. Most antennas have
standing waves on them, but

HRH: Newcomers to radio find
antennas a very confusing
subject with all the varying
claims for this type and that .
Many shortened and miniature
antennas have been described
in the amateur literature, but
their performance is usually
disappointing, especially when
compared with that of full-size
antennas.

John: When you reduce a
dipole antenna to less than
one-half wavelength, its
adjustment becomes more
critical. The situation is
aggravated if there are other
antenna elements in the array
with close spacing. And, if
there are any losses in the
antenna, efficiency may suffer
as the antenna is made smaller
in terms of wavelengths.
Antennas that are electrically
small are a special case. For
transmitting, the big problem is
efficiency. Often very little of
the transmitter power is
radiated. There are many types
of small receiving antennas
where efficiency is not a
problem. A pocket transistor
radio, for example, has an
antenna about the size of your
thumb, yet it receives waves
approximately 300 meters (984
feet) long. It works fine for
receiving but would melt if you
tried to use it for transmitting.

HRH: What sort of antenna
developments are there today?

John: There are many
specialized applications. Big
antennas generally involve
large parabolas or spherical
surfaces with correcting
devices. There is a great deal
being done with arrays of
dipoles that can be phased and
controlled in different ways.

“My first transmitter
worked on 40 meters. My
antenna was a simple.. ..
dipole with a single-wire
Windom (8GZ) feed.
Everything was
homemade.”

The basic principles, however,
remain the same as they have
always been.

W8JK’s amateur career

HRH: When did you first
become interested in Amateur
Radio?

John: In high school. We had
an amateur club station. | had
previously become a radio
enthusiast while listening with
a crystal set. Also, | was
interested in telegraphy, having
set up an attic-to-attic
telegraph with my friend Bob
Cummings. Amateur Radio was
the natural result of these two
interests. Our high school club
had ten members, all of whom
became licensed amateurs.

The Ohio State west campus observatory as it looked in 1959. The antennas, from left
to right, are a giant helix array for receiving 20-30 MHz signals from Jupiter; a steer-
able (40-foot) parabola, and a rotating corner reflector for 15 meters. The antennas are
surrcunded by a field of barley.

the helix has a traveling wave,
so the antenna has very wide
bandwidth. It has what may be
called “super” gain, because
the gain is greater than for an
ordinary end-fire antenna of the
same length, and, the longer
the helix, the greater the gain.
The antenna is circularly
polarized. In space
communications, where the
antenna on the spacecraft or
satellite may have any
orientation, circular polarization
is desirable to prevent fading
and signal drop-out due to
crossed polarization. The helix
has been a workhorse of space
communications. Many helixes
were installed on the moon.
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HRH: What equipment did you
have in your first ham station
and what sort of antenna did
you use?

John: My first transmitter
worked on 40 meters. It had a
single-tube oscillator (type 210),
which could take up to 5 or 10
watts input. My receiver had
three tubes (rf, detector and
audio). My antenna was a
simple one-half-wavelength
dipole with single-wire Windom
(8GZ) feed. Everything was
homemade.

HRH: What were some of the
most memorable events in your
ham career?

John: My first QSO, my first
contact with an Aussie, and
some of my QSOs on
schedules with DX stations.
The contact with Australia was
a special thrill. | arose at 4 AM
to try for a DX contact. When
5BY gave me an R4 report from
Adelaide, South Australia, |
could hardly believe my ears. |
let out a whoop and stamped
my feet on the floor of my attic
hamshack. | made so much
noise | awakened my parents,
who were sleeping below.

HRH: At one point your
Amateur Radio station was a
link for scientists between the
University of Michigan and the
Radiation Laboratory at
Berkeley, California. These men
were |leaders in research in
high energy and atomic
physics. Tell us what this was
about.

John: When Ernest Lawrence
from the University of
California was in Ann Arbor
during the summer of 1936 |
was working on the Michigan
Cyclotron and Ernest
encouraged me to set up
regular schedules with W6ITH
in Berkeley so the Cyclotron
groups at both institutions
could discuss their work and
exchange the latest news.
Nuclear physics was just
coming to the fore, and three
years later Ernest received the
Nobel prize for his work.

HRH: You've written books
about electromagnetics,
antennas, and radio astronomy.
How do you go about
assembling information and
writing a major technical
textbook?

John: These books all
developed naturally out of

Dr. Kraus in 1954 checking records obtained using a 96-helix array at the Ohio State
radio observatory.

WB8JK (left center) checking adjustments
on a 12-meter (40-foot) parabolic antenna
with a group of students (1959).

lecture notes | prepared for
classes | taught at Ohio State
University.

HRH: Pat Hawes, HRH'’s
Executive Editor, tells me that
your book Antennas sells well
from the Ham Radio Bookstore,
even though it is one of the
most expensive books they
offer.

John: That’s excellent.
Antennas is now in its twenty-
third printing, which is unusual
for a book of its type. The
reason for the book’s being as
useful and up-to-date today as
when it was written is that it
deals largely with basic
antenna theory, which doesn’t
change.

Radio astronomy

HRH: We recently ran a feature
article in HRH about radio
astronomy.! How did you first
become interested in the
subject?

John: My first interest dates
back to 1933 when | helped in
an attempt to detect radio
waves from the sun on the one-
centimeter wavelength. The
attempt failed because in those
days we couldn’t build a
sufficiently sensitive receiver.
After World War I, radio
astronomy entered a boom
period, and we began some
work at Ohio State University.
At the time, the only other
universities in the United
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The first section of a 96-helix array is inspected by Dr. Kraus before
its move to the radio observatory site (1951).

States doing any radio
astronomy were Harvard and
Cornell.

HRH: What setup did you have
for your first radio telescope?

John: An array of helical
antennas. Just a few at first,
but we gradually added more
until we had an array of 96
helixes on a tiltable ground
plane 49 meters (160 feet) long.
We operated at about one
meter wavelength.

HRH: What results were you
able to obtain?

John: The first source we
detected was the sun, after
which we went on to locate
many other sources.

HRH: Have you ever used your
ham gear in your radio
astronomy or space
experiments?

John: Yes. On a few occasions
| used it to listen to the 20-MHz
signals of the Sputniks. At first
| listened to the transmissions
and measured the height of the
satellites. After the transmitters
on the Sputniks went dead,
they still proved useful for
experiments. By listening to
WWYV when the band was dead,
| noticed that the satellites
appeared to leave an ionized
trail that reflected radio
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signals, especially when in the
northern auroral zone. The
same receiving technique was
used by Professor Wylie to
observe meteors. My findings
created a lot of interest; Time
ran a story about my
observations along with my
picture.

Big Ear

HRH: The giant radio telescope
you call Big Ear at Ohio
Wesleyan (more formally known
as the Ohio State-Wesleyan
Radio Observatory) is an
unbelievable complex. Please
describe the antenna for us.

John: The telescope has two
reflectors, a parabola which is
fixed, and a tiltable flat reflec-

“The Big Ear is the
equivalent of an array of a
million dipoles.”

tor for deflecting the incoming
waves into the parabola. The
motivation for the design was
to create a large collecting
aperture at low cost.

HRH: What inspired you to
undertake such a monumental
project?

John: After our success with
the 96-helix radio telescope, it
was obvious that further
progress would require a much

larger antenna. | favored the
parabola-flat-reflector design
because of its bandwidth and
its large aperture per unit cost.

HRH: What is the gain of the
Big Ear?

John: Well, relating it to the
common dipole, our array of 96
helical antennas would be
equivalent to using several
thousand dipoles. The Big Ear
is the equivalent of an array of
a million dipoles.

HRH: How long did it take to
build Big Ear?

John: Many years; a decade or
more, because construction
was by university students
working part time. Some were
electrical-engineering students,
some mechanical-engineering.
Others were not in the
engineering school at all. It
was a tremendous effort by
everyone. We developed quite a
number of top-notch welders.

HRH: What has been the
primary project at the
observatory?

John: Our principal project was
a survey of the entire sky
accessible to the telescope at
21 centimeters wavelength. We
located, cataloged, and mapped
almost 20,000 radio sources.

HRH: The discovery of OH471
during your survey (followed by
later visual observation by
others) gave man a glimpse of
the edge of the universe — an
object 12 billion light years
away. What was the
significance of OH471?

John: OH471 was the first
object discovered with a red
shift of over 3, which can be
interpreted as putting it at
better than 90 per cent of the
distance to the edge of the
universe. OH471 is so far away
it has taken the radio (and light)
waves 12 billion years to reach
us. Those signals started out
some 7 billion years before the
Earth was formed. They
travelled 12,000,000,000 light
years (each light year equals
9,459,000,000,000 km, or
5,879,000,000,000 miles). The
radio astronomer is a sort of



cosmic archeologist — he can
listen to events that happened
a very long time ago.

HRH: Big Ear has been used in
a search for radio signals from
intelligent beings elsewhere in
the universe. How is such a
search conducted and what
have been the results to date?

John: If we can find what's out
there as far as 90 per cent of
the distance to the edge of the
universe, might we not stand a
chance of finding who’s out
there? But in what direction
should we look, on what
wavelength should we listen,
and at what times? What we
need is some kind of search
strategy. Bob Dixon, WBERD,
has developed one we've been
using. The search has turned
up a number of interesting cold
hydrogen clouds but, as yet, no
signals that suggest an
intelligent origin.

HRH: More down to earth, you
recently let a group of students
use the large aluminum ground
plane at the observatory as part
of a 160-meter antenna for a
weekend contest. What

prompted you to let them use
the facility for such an
endeavor?

John: Students of the Ohio
State University Amateur Radio
Club used the site to take
advantage of the 0.01 square
km (3 acre) ground plane for a
balloon-supported vertical
antenna. They also festooned
the place with temporary
antennas of many other types. |
think the students had some
good practical experience in
rigging, tuning, and operating a
variety of 160-meter antennas.
They traded their assistance in
some maintenance projects for
the use of the site. They were
back for a second year, just
recently, using the balloon-
supported vertical. To obtain
directivity to lessen QRM
problems for receiving,
Beverage antennas were set up
in several directions.

HRH: Amateurs doing
moonbounce work have built
some impressive antennas for
the 144- and 432-MHz bands. Is
there any meaningful work that
amateurs can undertake in
radio astronomy if they're

INCOMING
RADIO WAVE

TILTABLE REFLECTOR

3 METERS
oo}

\
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| SHIELD

Fig. 2. This simplified diagram shows
how Big Ear works. An incoming wave
hits the tiltable plane reflector, is re-
flected to the collecting horn. The re-
ceivers are built directly below the col-
lecting horn, underground, to minimize
feed-line length. The direction of the
antenna beam is changed by moving the
tiltable reflector. Big Ear is built on a
north-south line and relies on the rota-
tion of the Earth far lateral movement.

willing to build the large
antennas needed?

John: An amateur can build a
good, working radio telescope
with relatively small, simple
antennas, such as a pair of 10-
turn helixes, which can be used
to detect super-DX radio
sources as distant as one
billion light years. An Amateur
Radio astronomer can derive a

Big Ear at the Ohio State — Ohio Wesleyan radio observatory site near Delaware, Ohio. Larger than three football fields, it has a gain
of approximately one million over a single dipole at a wavelength of 10 centimeters. The 110-meter (360-foot) parabola is at left; the
tiltable flat reflector is at right, and the aluminum ground plane extends in between. The horn collecting antennas are just in front of

the flat reflector.
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The 96-helix array of the Ohio State University radio observatory (1953) — a study in
rectangles of the ground-plane mesh, triangles of the angle braces, and corkscrews of

the helical antennas.

great deal of pleasure from
building his own radio tele-
scope and learning his way
around the heavens. It takes a
person with considerable radio
background and interest. Very
few optical astronomers ever
make the transition to radio. |
regard radio as the new
astronomy and optical as

the old.

Information sources for
interested amateurs

HRH: Where can an amateur
obtain design information
about radio telescopes?

John: There are now a few
books on the subject, such as
ones by Lichtman and Sickels,
by Dave Heiserman (TAB
Books), and by John Shields
(Howard Sams).* There are also
tape cassettes and a periodical,
The Radio Observer, published
by Peterson Press, 657 Circle
Drive, Santa Barbara, California
93108, ($4 a year). Anyone
interested in Amateur Radio
astronomy would do well to
subscribe.

HRH: What is on the tape
cassettes and where can they
be purchased?

John: Much of what is picked
up by a radio telescope is not
audible. The tapes have the
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sounds of audible radio objects
in space. The most spectacular
are the pulsars. They are dense,
rotating neutron stars, which
put out a radic beam that
sweeps around like a
lighthouse beacon. Every time
the beam sweeps by, you get a
pulse in your receiver. Some of
the objects are 5,000 light years
away; what you hear on the
tape originated perhaps 5,000
years ago. You're listening to a
signal that started its journey
across space before the
pyramids were built in Egypt.
The tapes can be purchased
from Bob's Electronics in Fort
Lauderdale, Florida.

Radio-frequency pollution
HRH: Rf pollution is an

The following books mentioned in
this article are available from the
Ham Radio's Communications
Bookstore, Greenville, New
Hampshire 03048. For fast service,
call 800-258-5353 to order.
Antennas, by John Kraus, W8JK,
$29.95,

The Big Ear, by John Kraus, W8JK,
soft cover, $3.95.

Radio Astronomy For The Amateur,
by David Heiserman, $5.95.
Introduction To Radio Asironomy,
by John P. Shields, $4.50.

Include 40 cents postage and
handling for each book.

ongoing problem for radio
astronomers (and the rest of us
too). What, if anything, can be
done to keep RFI under
control?

John: It's a very real problem.
One of the worst threats comes
from the transmitters on
satellites, particularly those in
synchronous orbit, if they
operate in, or too close to,
bands reserved for radio
astronomy. Frequencies close
to the radio-astronomy bands
can be used without
interference for transmissions
from the ground to the
satellite, but the same
frequency, if used for
transmitting from the satellite
to Earth, can be disastrous.

HRH: Some electrical
engineering professors have
tended to view amateurs as
tinkerers who aren’t good for
much. You've seen generations
of engineering students come
and go. Has Amateur Radio
been a beneficial hobby for
those who chose to pursue it?

John: Amateur Radio can be
very useful to a student by
giving him some practical
experience with electronic
equipment and antennas. But
he needs to be motivated with
a desire to understand how it
works.

‘““The Big Ear is a story of
radio from the galena and
catwhisker days, through
the development of radio
astronomy, to the
discovery of distant
quasars . .."”

HRH: What advice to you have
for young people seeking a
career in radio science or
engineering?

John: The year 1977 marked the
90th anniversary of the first
generation and detection of
radio waves by Heinrich Hertz.
Radio has come a long way in
these 90 years, and | expect it
will progress a lot further in the
next 90 years. It has a great



HRH: You've told a lot about
your life story in your new
book, Big Ear. It's a warm,
personal, witty work. After your

highly technical books, how did
you come to write about your
personal experiences?

future, which can be exciting
and rewarding to any serious
student of engineering or
science.

New Magazine to be Edited by John Kraus, W8JK

Cosmic Search is a new magazine, the first devoted to mankind's most
exciting adventure, the search for intelligent life in space. Are we alone
in the universe or are there other civilizations-out there, some perhaps
far more advanced than we? The search to find out is just beginning,
and Cosmic Search will publish popular, authoritative articles and the
latest information about all facets of this rapidly developing new
endeavor. This Search for Extra Terrestrial Intelligence is often referred
‘to by the acronym SETI. : i

Featured In the first issue of Cosmic Searcn will be articles on SETI
by Arthur C. Clarke, Norman Cousins, Frank Drake, Carl Sagan, Walter
Sullivan and many others. There also will be exclusive interviews, and
reports on the latest developments. Cosmic Search will seek out and
publish new talent, making awards for the best papers on SETI
-submitted by studenls and others under 30. '

The year 1979 marks the 20th anniversary of the first article to put
SETI on a firm basis. In commemoration of this anniversary, that article
will be reproduced in the premier issue of Cosmic Search with
comments by the authors, Guiseppe Coccone and Philip Morrison,
from today's perspective of two decades later. In the same issue of
Cosmic Search, Frank Drake will relate some of his recollections of the
historic OZMA project, man's first attempt tu detect intelligent radio
signals from other worlds.

The following are Cosmic Search Editorial Board members:

= Richard Berendzen, University Provost, The American University
e John Billingham, Dlrector SETI program NASA AMES Research
Center
* Ronald Bracewell, Dlrector Radio Astronomy Observatory, Stanford
University _
Thomas A. Clark, NASA-Goddard Space Flight Center
. Arthur C. Clarke, Sri Lanka, author of 2001, A Space Odyssey
‘Norman Cousins, Chairman, Editorial Board Saturday Review
Frank D. Drake, Director, Arecibo Observatory, Cornell University
Robert E. Edelson, Dlrector SETI Program, Jet Propulsion Labora-
tory, California Institute of Technology
* Donald S. Hall, Director, Strasenburgh Planetarium, Rochester, New
York; President, International Planetarium Society
s Theodore M. Hesburgh, President, University of Notre Dame
* Nikolai Kardashev, Space Research Institute, Academy of Sciences,
Moscow, USSR
* Philip Morrison, Physics Department, Massachusetts Institute of
Technology
= Bernard Oliver, Vice President, Hewlett-Packard Company; Director
of NASA-AMES Cyclops Project
= Martin Rees, Director, Institute of Astronomy, Cambridge University,
England
« Carl Sagan, Director, Laboratory for F’Ianetary Studies, Cornell
University
= Walter Sullivan, Science Editor, New York Times
s V. S. Troitsky, Fiadiophysica! Sclenhﬁc Research Institute, Gorky,
i USSR
+ Sebastian von Hoerner, Natmnal Hadio Astronomy Observatory

The editors of Cosmic Search are Robert Dixon, WBERD, and John
Kraus, W8JK, and the managing editor is Mirjana Gearhart, all of Ohio
State University. Cosmic Search will be issued six times a year, with
the first issue due out December 1. Cosmic Search is published by
Cosmic-Quest, Inc., a private, nonprofit organization dedicated to the
promotion and support of SET! research. Single copies will cost $2.50.
A subscription for one year costs $12, with a special prepublication
rate of $10. The Cosmic Search offices are at the Radio Observatory,
Box 293, Delaware, Ohio 43015.

John: Textbooks present only
cold facts. They're not very
interesting and they don't tell
the real story of how things
were discovered or how
scientists and engineers think
and work. | wanted to present
the more personal side, so |
wrote Big Ear, a story of radio
from the galena and catwhisker
days, through the development
of radio astronomy, to the
discovery of distant quasars
and the search for intelligent
signals from space. In her
review in The Physics Teacher,
Dinah Moché catches the spirit
of Big Ear when she says, "It
takes you to the exciting
frontiers of astronomy, with a
sense of great adventures to
come.”

Closing remarks

HRH: You have certainly had a
life of adventure and discovery.
Do you have any additional
thoughts for our readers?

John: Yes. The Earth is at least
5 billion years old. Man as a
distinct species is several
million years old. Yet our highly
technological society, with
nuclear power, space
exploration, and fast electronic
computers, is hardly older than
a decade or two. We have just
arrived. Man is just completing
the first phase of his existence
and just beginning the second.
Attention is now focusing on
problems such as population,
pollution, energy, and
resources, and with this comes
an increasing awareness of the
universe beyond, our
relationship to it and its
relationship to us. We are
entering a challenging and
exciting new era of man’s
development.

Reference

1. John J. Ronan, W1HLV, “An
Oracle Comes of Age: The
National Radio Astronomy
Observatory,"” Ham Radio
Horizons, May 1977, Pages 12-19.
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ATLAS RX-110...A high performance
amateur band receiver at a
fantastic low price!

THIS IS THE AMATEUR BAND
RECEIVER YOU’VE BEEN WAITING
FOR!

It's perfect for the newcomer to amateur radio who
wants a low cost receiver to monitor all the action
on the ham bands, or for the old timer who wants
an extrareceiver withouthaving to spend a fortune.
The Atlas RX-110 is all solid state and provides full
coverage of 15, 20, 40 and 80 meters, and 28 to 29
MHz on the 10 meter band, with reception of CW
Single Side Band. It is self-contained with its own
AC supply and speaker and can also operate on
12 to 14 VDC.

The RX-110 offers well illuminated, easy to read
tuningdial, velvetsmooth tuning, andits handsome
cabinet with attractive panel design is compact in
size, and lightweight. Solid state design, with high
sensitivity, selectivity, and dynamic range...make
it comparable to receivers costing several times
more. Yet because of its simplicity of design, and
our well known value engineering, the cost is
remarkably low.

SUGGESTED RESALE PRICE ....... $229.

AND HERE’S THE REAL CLINCHER!

We've made a matching solid state TX-110 trans-
mitter module that plugs into the RX-110 and
PRESTO! You have a 5 band transceiver at an
unbelievable low cost!

With this completely new concept in receiver/
transceiver design, we've produced a real break-
through in low cost amateur equipment: A superb,
low cost receiver to start with, and for the small
extra cost of the TX-110 module, a complete 5 band
CW-SSB transceiver!
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RX-110 Receiver + TX-110 Transmitier
Module: PRESTO! You have a complete
5 band transceiver!

WE’VE PRODUCED A REAL
BREAKTHROUGH IN VERSATILE
LOW COST AMATEUR EQUIPMENT!

« The Atlas 110 all solid state transceiver provides
CW and SSB communications on 10, 15, 20, 40,
and 80 meters with a choice of two power levels.

« The TX-110-L runs 15 watts input on 20, 40, and
80 meters; 10 watts input on 10 and 15 meters.

« The TX-110-H runs 200 watts inputon 20, 40, and
80 meters; 150 watts on 15 and 100 watts on 10
meters.

= Full band coverage on 15 through 80 meters; 28
to 29 MHz on 10 meters.

« Semi-break-in CW with sidetone monitoring is a
standard feature.

« PTT (Press-to-Talk) operation on SSB. Lower
sideband on 40 and 80 meters. Upper sideband
on 10, 15, and 20 meters.

» TX-110-L 15 watt module runs on AC supply in
RX-110, so it is completely self contained,
including speaker. Simply connect antenna, and
key or mike.

« TX-110-Hrequires additional AC supply to supply
high current for 200 watt amplifier (Model
PS-110).

+ 200 watt amplifier may be added to TX-110-L ata
later date, thus converting it to a TX-110-H.

* Modular design provides much easier service
and maintenance. With cabinets removed every-
thing is wide open and fully accessible. Thisis a
piece of solid state equipment you can work on
yourself, if you wish, because you can get at
everything with ease.

* The RX-110, TX-110-L, and TX-110-H will all
run directly from a 12 to 14 volt DC battery supply
for mobile or portable operation. When the two
units are mechanically joined (brackets supplied
with TX-110), the transceiver slidesinto a plug-in
mobile mount, model MM-110.

SUGGESTED RESALE PRICES:

BRI o s snmss wewni sesios o6 & $229.
TET ML . v sinae ws wem smmmaias i $159.
7,01 ¢ o 2 S $249.
PO s vosum cwpime vvmns s e s $ 89.

“Your Radio Company”

ATLAS

RADIO INC.

417 Via Del Monte Oceanside, CA 92054
Phone (714) 433-1983

Special Customer Service Direct Line
(714) 433-9591
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BY JIM FISK, W1HR; TOM McMULLEN, W1SL, AND JIM GRAY, W1XU

Would you like to do your shopping at home? Do you need ideas or
information about new equipment for your shack? Here's a miniature
catalog of things available in the Amateur Radio world. Some items
are new, and some have been available for several months or years,
but we think the following pages offer an enticing selection that will
help you build just the type of station you have been dreaming about.

You'll find the equipment listed in several categories, such as
transmitters, receivers, transceivers, high-frequency gear, vhf equip-
ment, and accessories. We don’t pretend that this is a complete list,
of course — such a list would fill two magazines of this size.
However, there are enough goodies described here to start you at
almost any level of Amateur Radio, and addresses are given so you
can write for complete information on any item that catches your eye.
Don’t be afraid to make some obvious check marks on the pages and
to leave the magazine open in a conspicuous place — sometimes
Santa does get the hint! Happy hunting through the Ham Radio Hori-
zon's 1979 Equipment Roundup.

Atlas RX-110 Receiver is a totally new, low-cost solid-state receiver
designed for the newcomer to Amateur Radio as well as for the ham
who wants a backup receiver. The RX-110 provides full coverage of
80, 40, 20, and 15 meters, plus 28 to 29 MHz of the 10-meter band. The
unit is self contained with a built-in ac power supply and speaker; it
will also operate on dc with any
12 to 14 Vdc battery source.
Despite its low cost and
simplicity, the RX-110 receiver
offers exceptional sensitivity,
selectivity, and dynamic range
— performance that is com-
parable to receivers costing
many times more.

The RX-110 offers added ver-
satility in the form of a matching transmitter module, the TX-110,
which, when plugged into the receiver, enables the two units to func-
tion as a low-cost transceiver (see Atlas Modular Transceiver, below).
The Atlas RX-110 receiver sells for approximately $200. Atlas Radio
Inc., 417 Via Del Monte, Oceanside, California 92054.
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Atlas Modular Transceiver. This
new transceiver consists of the
recently introduced Atlas RX-
110 receiver (lower left), in com-
bination with the new TX-110
transmitter module. This un-
usual transceiver features all
solid-state construction and
provides full coverage of 80
through 15 meters plus 28 to 29
MHz of the 10-meter band. The
transceiver will operate ssb or
CW (with semi-break-in and side-
tone as a standard feature). The
transmitter module is available
in a low-power 12-watt version,
or a higher power 200-watt ver-
sion if the power amplifier is in-
cluded. The 12-watt transmitter
operates from the receiver's
self-contained ac power supply;
a separate ac supply is required
if the 200-watt amplifier is used.

The unit can also be operated
from a 12-14 Vdc battery supply.

The new Atlas Modular Trans-
ceiver is designed primarily to
meet the needs of newcomers
to Amateur Radio as well as
hams who want a low-cost sec-
ond transceiver for portable or
mobile operation. Those inter-
ested in learning more about
Amateur Radio and learning the
Morse code can purchase just
the RX-110 receiver; later, when
they have received their amateur
license, they can add the inex-
pensive transmitter module to
the receiver and have a com-
plete five-band transceiver.

The selling price for these
units is approximately $200 for
the RX-110 receiver, about $125
for the 12-watt TX-110 transmit-
ter module, and an additional
$75 for the 200-watt rf power
amplifier. The separate ac power
supply for the rf amplifier will
sell for about $90. Atlas Radio
Inc., 417 Via Del Monte, Ocean-
side, California 92054.



Ten-Tec Omni transceivers are
offered in two models, the Omni-
A model 545 analog, and the
Omni-D model 546 digital which

features digital frequency read-
out. These new high-frequency
transceivers provide full cover-
age of the amateur bands from
160 through 10 meters in 500
kHz segments; WWV reception
is provided with an additional
bandswitch position. Rf power
input is 200 watts on all bands,
ssb and CW.

The receiver section of the
Ten-Tec Omni has been de-
signed for excellent sensitivity
and good dynamic range for
enhanced strong-signal per-
formance; selectivity is set by an
8-pole crystal filter on ssb and
three built-in filters for CW re-
ception. A switch on the rf gain
control inserts an attenuator in
the input signal line for im-
proved performance when ex-
tremely strong in-band signals
are present. A squelch control
circuit provides quiet monitor-
ing of a frequency for net and
schedule operation.

The transmitter is rated at 100
per cent duty cycle and offers
full break-in operation on CW,
switch selected fast or slow; the
slow position is helpful during
crowded band conditions or
when operating mobile — the
fast break-in position is de-
signed for normal CW opera-
tion. Other built-in features of
the Ten-Tec Omni transceivers
include receiver offset tuning
(RIT), pushbutton zero-beat con-
trol for netting, choice of VOX or
PTT, and crystal calibrator
(Omni-A only).

Power requirement for the
Ten-Tec Omni is 12 to 14 Vdc; an
ac power supply is available.
Optional accessories include a

noise blanker and matching
electronic keyer. Omni meas-
ures 5-1/2” high, 14-1/4" wide,
14" deep, less bail (140 x 362 x
356 mm); weighs 14-1/4 pounds
(6.5 kg). Ten-Tec, Inc., Sevier-
ville, Tennessee 37862.

Swan 100 MX. The all solid-state
Swan 100 MX mobile transceiver
covers 80 through 10 meters
(28.5-29.0 MHz on 10) with 100
watts rf output. (Full coverage of
10 meters is available by using
optional crystals.) The 100 MX
receiver offers sensitivity of 0.35
uV for 10 dB signal-to-noise
ratio; selectivity is set by a 2.7
kHz crystal filter. Built-in fea-
tures include crystal calibra-
tor, noise blanker, receiver in-
cremental tuning (RIT), and

linear permeability tuned oscil-
lator with less than 100 Hz drift
after warm-up. Audio output is
4 watts into 4-ohm load.

The Swan 100 MX transmitter
provides selectable upper or
lower sideband and CW with
built-in VOX or push-to-talk. In
the ssb mode carrier suppres-
sion is 50 dB or more, and un-
wanted sideband suppression is
greater than 60 dB; third-order
IMD is more than 30 dB down.
The Automatic Level Control
(ALC) increases effective voice
power and reduces problems
with overmodulation. The ALC
system also protects the final
transistors when operating into
a high SWR.

Power requirement for the
Swan 100 MX is 13.8 Vdc nomi
nal (optional ac power supply
is available for fixed-station
use). Optional accessories in
clude a digital dial, mobiel an-
tenna matchbox, and front re-

tractable tilt stand (the gimble
type mobile mount is standard).
The Swan 100 MX measures
3-3/4” high, 11-1/2" wide, 9-3/4"
deep (95 x 295 x 248 mm);
weighs 13 pounds (5.9 kg). Swan
Electronics, 305 Airport Road,
Oceanside, California 92054.

Maximilian Associates VOMAX
SBP-3 is a split-band speech
processor used primarily for in-
creasing the average output
power of an amateur ssb voice-
modulated transmitter without
exceeding the peak rating of the
equipment or producing distor-
tion. The VOMAX SBP-3 operates
on the principle of increasing
the relative amplitude of the
weaker consonants in the
human voice, as opposed to the
vowel sounds, which are typical-
ly many times stronger. Basical-
ly, the VOMAX splits the speech
frequency spectrum into four
parts, processes each of the
parts, and then recombines
them in the proper phase to pro-
duce “processed” speech. The
VOMAX can be used on a-m voice
transmissions, fm voice trans-
missions, and ssb voice trans-
missions, to effectively improve
the intelligibility of each — par-
ticularly under conditions of dif-
ficult reception. It does not work
with CW, RTTY, facsimile or slow
scan TV. Each SBP-3 is impervi-
ous to rf feedback, has automat-
ed level control, visual level indi-
cators, and a dynamic range of
60 dB. The SBP-3 comes with a

one-year warranty and money-
back guarantee. The price is
$179.95. For more information,
write Maximilian Associates,
P.O. Box 223, Swampscott,
Massachusetts 01907,
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lcom IC-701 high-frequency
amateur transceiver provides
complete coverage of the ama-
teur bands from 1.8 through
29.7 MHz with a frequency syn-
thesized VFO system. The two
independent VFOs built into the
IC—701 offer high operating

ey

versatility and can be quickly
selected with a front-panel
switch. Other features of the
IC-701 are continuously variable
bandwidth and a built-in rf
speech processor.

The triple conversion receiver
of the IC-701 has sensitivity of
0.25 uV or less for 10 dB signal-
to-noise ratio. Immunity to
strong-signal overload is pro-
vided by the double-balanced
diode mixer in the front end.
Selectivity of the receiver can
be set at 2.2 kHz for ssb and 500
Hz for Cw (200 Hz with audio fil-
ter for narrow CW). All spurious
signals are more than 60 dB
down.

The 1C-701 transmitter has
100 watts output on ssb and
CW and is designed to operate
into a 50-ohm load. On ssb, the
carrier and unwatned sideband
are suppressed more than 40
dB. Harmonics and spurious
outputs are more than 60 dB.

Power requirement for the IC-
701 is 13.6 volts =£15% at 18
amps maximum (transmitting,
100 watts output). An ac power
supply is provided in the speak-
er console for fixed station op-
eration. The IC—701 transceiver
measures 4.4" high, 9.5 wide,
12.2” deep (111 x 241 x 311
mm); weighs 16 pounds (7.3
kg). lcom East, Inc., Suite 307,
3331 Towerwood Drive, Dallas,
Texas 75234; or lcom West, Inc.,
Suite 3, 13256 Northrup Way,
Bellevue, Washington 98005.
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Kantronics Sky Switch. The new
antenna isolator introduced by
Kantronics can save you time
and money because it allows
you to feed your 2-meter and
high-frequency antennas with
the same feedline. The Sky
Switch is mounted on the anten-
na tower or mast, and requires
no special relays or control
wires. The S-9 Antenna Feedline
Isolator measures about 12.7 x
14 x 76 ecm (5 x 51/2 x 3
inches) and includes hardware
and mounting bracket. There are
three ports for connection be-
tween the feedline and the
antennas: The HF Port accepts a
coaxial cable from any high-fre-
quency antenna (or multiband
antenna) having a feed-point im-
pedance of 50 ohms; the VHF
Port accepts a similar coaxial
cable from your 2-meter anten-
na; and the Transmitter Port ac-
cepts the main 50-ohm coaxial
cable from the shack. The power
rating is 1 kilowatt, and the iso-
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lation is between 12 and 20 dB
from short to open circuit condi-
tions at the ports. Priced at
$29.95, the Sky Switch is avail-
able from Kantronics, 1202 East
23rd Street, Lawrence, Kansas
66044.

Bencher series of keyer paddles
provides many unusual and in-
teresting features that will im-
prove your CW and help make
operating a real pleasure. In ad-
dition to the dual levers that per-
mit iambic keying, there are ad-
justable contact point spacing, a

wide range of tension adjust-
ments that can be tailored to
match your “fist,” self-adjusting
needle bearings, solid silver
contact points, precision-
machined components, and a
heavy steel base with nonskid
feet. The standard BY-1 base is

finished in attractive black
wrinkle. The BY-2 has a polished
chrome base, and the BY-3 is
available with a gold-plated base
on special order. A unique fea-
ture are the paddles themselves,
made from crystal-clear, pol-
ished plastic that blends nicely
with the chrome main-frame and
black-wrinkle base. Model BY-1
is priced at $39.95, and Model
BY-2 is $49.95. Write for quota-
tion one Model BY-3. Please add
$2.00 for shipping and handling.
No COD orders accepted. For
more information, see your local
dealer or write to Bencher Inc.,
333 West Lake Street, Chicago,
lllinois 60606.

DenTron Radie dummy load.
Join the Big Dummy Club and
stop testing your transmitter on
the air. Here’s an rf load that will
stand 1 KW continuous or 2 kW
PEP for 10 to 20 minutes at a 50
per cent duty cycle. It comes
complete with cooling oil so you
don’t have to search for the cool-
ant before using it. Frequency
coverage is 1.8 to 300 MHz. The
swr is 1.05:1 below 30 MHz, and
no worse than 1.5:1 up to 300
MHz. The Big Dummy is in a 1-
gallon container and uses a
standard UHF connector. Ama-
teur net price is $29.50. Write to
DenTron Radio Company, 2100
Enterprise Parkway, Twinsburg,
Ohio 44087.



Drake TR-7. This transceiver is
the first commercially available
amateur transceiver which uses
an i-f above 30 MHz, a concept
which allows greater flexibility
in frequency coverage as well
as offering greatly improved
image rejection. Reception
through the entire range from
1.5 through 30 MHz is provided
by the TR-7, and, with the use of
an optional range-program

board, frequency coferage can
be expanded from zero to 30
MHz. The upconversion tech-
nique, along with the synthe-
sized frequency control system,
makes this extended frequency
coverage possible. Receiver
sensitivity is less than 0.5 pV for
10 dB signal-to-noise ratio;
image and i-f rejection are great-
er than 80 dB.

The all solid-state design and
broadband tuned circuits mean
that there are no preselector or
peaking circuits to contend
with. The transmitter is rated at
250 watts input on all modes,
continuous duty for ssb and
CW operation. Carrier suppres-
sion on ssb is greater than 50
dB, and undesired sideband
suppression is greater than 60
dB at 1 kHz. Intermodulation
distortion is 30 dB below PEP.
Harmonics are suppressed more
than 45 dB.

Other features of the TR-7
include a built-in wattmeter/
SWR bridge and optional digital
frequency readout with accura-
cy of =100 Hz, or analog read-
out with =1 kHz accuracy when
properly calibrated. The digital
frequency display can be used
as a test instrument up to 150
MHz. Full passband tuning is
another feature — it is possible
to tune the receiver from the top
edge of one sideband, through
zero, to the bottom edge of the
other sideband. Further im-
proved reception can be ob-
tained by installing optional

receiving selectivity filters in
the rig; the desired filter is se-
lected by pushbutton switches
on the front panel. The receiving
filter can be selected independ-
ently of the transmitter mode or
function. Optional filter widths
include 300 Hz, 500 Hz, 1.8 kHz,
and 6 kHz.

Power requirement for the
Drake TR-7 is 11 to 16 Vdc at
25 amps on transmit (3 amps on
receive). The PS-7 ac power
supply is designed to provide
continuous duty power for any
mode and accepts input volt-
ages of 90-132 Vac or 180-264
Vac, 50/60 Hz. Optional acces-
sories include a noise blanker,
mobile mounting kit, crystal
filters, speaker, and matching
remote vfo. The TR-7 measures
4.6” high, 13.6” wide, 12.5"
deep (116 x 346 x 318 mm),
weighs 17 pounds (7.8 kg). R.
L. Drake Company, 540 Richard
Street, Miamisburg, Ohio 45342.

Trio-Kenwood 440-MHz fm trans-
ceiver. The Model TR-8300 is a
transceiver for the second most
popular fm and repeater band —
440 MHz. The unit provides 10
watts of output, with a switch for
1 watt if desired, and has posi-
tions for 23 channels; crystals
for 3 channels are supplied with

the transceiver. It has a monitor
switch so you can check modu-
lation and frequency ‘‘netting,”
and a call switch for subaudible
tone squelch. The transmitter
and receiver can be adjusted to
cover any 5-MHz segment in the
band 440 to 450 MHz. The output
amplifier stages are swr pro-
tected against burnout, and the
transceiver circuitry is protected
against overvoltage and reverse-
polarity. See it at authorized
Kenwood dealers or write to
Trio-Kenwood Communications,
Inc., 1111 West Walnut, Comp-
ton, California 80220.

Heathkit HR-1680 is an amateur-
band receiver for 80 through 15
meters plus 28 to 29 MHz of the
10-meter band. It features a dual-
conversion front end which
offers sensitivity of 0.5 uV or
less for 10 dB signal-to-noise
ratio; selectivity of 2.1 kHz is set
by 4-pole crystal filter. I-f rejec-
tion is 60 dB or more and image
rejection is 50 dB or greater;
internal spurious signals are

below 1% 4V equivalent antenna
input signal. Audio power output
is 1.2 watt into a 4-ohm speaker.

Frequency stability (drift) of
the Heathkit HR-1680 is less
than 100 Hz after 30 minutes
warm-up. Tuning rate is approxi-
mately 15 kHz per turn; dial ac-
curacy is within 2 kHz after
calibration to the nearest 100-
kHz crystal marker. Power re-
quirement is 115/230 Vac, 50/60
Hz) power consumption is 27
watts maximum or 11.5 to 15
Vdc at 750 mA. Measures 6-3/4"
high, 12-3/4” wide, 12" deep
(171 x 324 x 305 mm); weighs
9.8 pounds (4.4 kg). Heath Com-
pany, Department 348-480, Ben-
ton Harbor, Michigan 49022.

Antenna Mart SW-5 and SW-5G
switches permit remote-con-
trolled selection of up to five an-
tennas, with only a single trans-
mission line and a control cable
between the operating position
and the remote switch loca-
tions. They are ideal for multi-
band quads, stacked arrays, or
any system of several high-fre-
quency antennas located at a
distance from the station. SW-
series switches employ a heavy-
duty transmitting-type rotary
switch with excellent high-volt-
age insulation, silver-plated
stator clips, and double-wiping,
coin-silver contacts. The remote
unit is housed in a rugged,
weather-proof enclosure suit-
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able for wall, tower, or mast
mounting, and is fitted with
S0-239 type coaxial connectors
for the rf transmission line.
Operating voltage (26 Vdc) is
supplied to the switch by the
control unit, which also con-
tains indicator lights to show at
a glance which antenna is in
use. Both SW and SW-G
switches are available in models
offering 3 to 9 positions, and
most are available with N-type
connectors. Other connector
types are available on special re-
quest. RF power capability is 4
kW PEP (in matched 50-ohm
line), and switching time for full
rotation is only two seconds.
The control-box power required
is 115 Vac, 50/60 Hz, with a 230
Vac option available. Prices
range from $128 for the SW-3 to
$209 for the SW-9G. Add $2 per
connector for type-N connec-
tors, and $3 per order for UPS de-
livery in the continental U.S. For
more information, write Antenna
Mart, Box 1010, L.S.U. Station,
Ames, lowa 50010.

Palomar Engineers’ All-Band
Preamplifier is continuously tun-
able and covers all amateur
bands from 160 through 6
meters. It provides 20 dB of gain
with a dual-gate FET for a low
noise figure. The gain and low
noise figure greatly improve re-
ception on most receivers, par-
ticularly on the higher frequency
bands. The added selectivity
reduces image and spurious

responses, Gain is continuously
variable to prevent overloading
the receiver. An rf-sensing cir-
cuit allows the unit to be used
with transceivers; the preampli-
fier is automatically bypassed
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during transmit. A 117-Vac pow-
er supply and a connecting co-
axial cable for the transceiver
are included. For a free descrip-
tive brochure, write Palomar
Engineers, P.O. Box 455, Escon-
dido, California 92025.

Cover Craft equipment dust
covers are available in a variety
of sizes to fit all popular amateur

gear. They protect your invest-
ment, decrease maintenance,
and keep equipment new-look-
ing. Each is made of high-quali-
ty, heavy-gauge flexible vinyl,
machine stitched for extra
strength and long life. The cov-
ers are custom designed to pre-
cisely fit hundreds of models. In
addition, they are backed by a
100 per cent satisfaction guaran-
tee. Available at leading amateur
dealers, or write Cover Craft,
P.O. Box 555, Amherst, New
Hampshire 03031.

KDK FM Transceiver. The
FM2015R 2-meter fm transceiver
from KDK is the most sophisti-
cated unit now on the market. It
provides full coverage across
the band in 5-kHz steps, includ-
ing the new fm subband of 144.5
to 145.5 MHz. It also features a 4-
channel scanner which you can
program at will. An internal bat-
tery maintains the memory so
the channel programming is not
lost when the unit is turned off.
The FM2015R has provisions for
multiple offset operation, and
has a built-in tone oscillator for
“whistle-on’” access to repeat-
ers. The receiver front-end and
transmitter circuits are automat-
ically tuned by varactor diodes

coupled to the PLL frequency
control circuitry to provide best
sensitivity and optimum inter-
mod rejection across the entire
band. The receiver has an RIT
control to allow improved recep-
tion of signals that may be off
frequency. Output is 15 watts on
high power, 1 watt on low. The
transceiver features true fm for
best audio fidelity. Internal cir-
cuits operate from a regulated 9-
volt supply for optimum stabili-
ty, and a large hash filter is in-
cluded to eliminate automotive
electrical-system noise. An ac-
operated supply is available for
home-station operation. Price
for the FM2015R is $419. For full
specifications, write Amateur-
Wholesale Electronics, 8817
S.W. 129th Terrace, Miami,
Florida 33176.

Drake R-7 is a solid-state com
munications receiver which is
fully synthesized in conjunction
with a Permeability Tuned Os-
cillator (PTO) for smooth tuning
and continuous coverage from
0 to 30 MHz; it offers both a digi-
tal readout and an analog dial.
The R-7 features up conversion
to a first i-f above 30 MHz; the
special balanced mixer provides
good strong-signal handling
characteristics. The receiver
uses a full set of bandpass
“window filters"” that operate
from 30 MHz down to zero MHz;
this permits operation in the
low-frequency range that is simi-
lar to high-frequency perform-

ance. Sensitivity of the Drake
R-7 is 0.5 uV or less for 10 dB
signal-to-noise (0.2 xV with in-
ternal preamplifier turned on).
SSb selectivity is 2.3 kHz; ex-
tremely flexible selectivity



combinations can be realized
by the proper choice of crystal
filter, notch adjustment, and
positioning of the passband
tuner.

The Drake R-7 will transceive
with the Drake TR-7, and these
functions are pushbutton con-
trolled. The R-7 also has a
unique antenna switch/toroidal
power splitter so that both the
R-7 and TR-7 may be used on the
same antenna for simultaneous
dual receive. The antenna selec-
tor also permits alternate anten-
nas to be used on the receiver
and a main antenna on the trans-
ceiver, or vice versa.

Power requirement for the
Drake R-7 receiver is 115/230
Vac, 50/60 Hz, or 11 to 16 Vdc.
The styling, color, and size of
the R-7 matches the TR-7, and
either the internal speaker or an
external speaker may be used.
Measures 4.6” high, 13.6" wide,
125" deep (116 x 346 x 318
mm). R. L. Drake Company, 540
Richard Street, Miamisburg,
Ohio 45342,

Inline Instruments coaxial
switching system combines a
remotely controlled SPDT coaxi-
al relay and a coupler module,
which allows the coaxial cable
between them to conduct an rf
signal and the relay-energizing
voltage simultaneously. This
permits the relay to be mounted
on the tower or mast near the an-
tenna, where it is most effective.
The coupler can be located near
the radio. Since separate power
wiring to the relay is eliminated,
the result is a one-cable installa-
tion for less wind loading and
better resistance to weather.
The relays are available in type
103, covering 20 to 550 MHz, and
type 105, for the range 1.5 to 180
MHz. They are for 50-ohm cable,
and have an insertion loss of
less than 0.1 dB. Power ratings
vary with model and frequency,
but generally are from 350 watts
(type 103), to 1250 watts (type
105 at 1.5 to 60 MHz). Relay ener-
gizing voltage is 9 to 18 Vdc, at
approximately 80 mA. Standard
connectors are S0-239, but
UGS8A/U types are available on

special order. Prices start at
$41.95 for type 103, and $51.95
for the 105. For more informa-
tion on these and other coaxial
relays and systems, write Inline
Instruments, Inc., Box 473,
Hooksett, New Hampshire
03106.

Wide Band Engineering rf pre-
amplifier. Model A82H is the
Amateur Radio version of WBE’s
popular A82 amplifier series. It
has a frequency range of 4-450
MHz, gain of 20 dB flat to +0.5

dB, and power requirements of
+ 20 Vdc at 28 mA. The A82H
can be used with frequency
counters and meters, signal and
harmonic generators, detectors,
single and multiple high-fre-
quency and vhf receivers, sweep
gear, and for wide bandwidth
applications. Write Wide Band
Engineering Co., Inc., P.O. Box
21652, Phoenix, Arizona 85036.

MFJ Enterprises MFJ-400 8044
Econo Keyer is a reliable, full-
featured economy keyer using
the Curtis-8044 keyer-on-a-
chip. The panel controls consist
of a speed control (8 to 50 WPM)
that you pull to tune your trans-
mitter, and a volume control
with an on/off switch. The Econo
Keyer has an internal weight
control that lets you adjust the
dot-dash space ratio for a dis-
tinctive signal to penetrate
heavy QRM for solid DX con-
tacts. It also has an internal tone
control for its built-in sidetone
oscillator and speaker. It re-
quires an external squeeze key
for iambic operation. It has dot
and dash memory, instant start,
self-completing dots and
dashes, and jam-proof spacing.
Its reliable solid-state keying
output can handle — 300 volts at

10 mA maximum for grid-block
keying, and + 300 volts at 100
mA maximum for cathode-keyed
and solid-state transmitters. The
MFJ-400 8044 Econo Keyer is
available for $39.95 plus $2.00
shipping and handling. To order,
call toll-free 800-647-8660, or
mail order to MFJ Enterprises,
P.O. Box 494, Mississippi State,
Mississippi 39762.

Hy-Gain hand-held transceiver.
The Model 3806 is a miniature
hand-held transceiver for the
amateur 2-meter band. It fea-
tures 6 channels for versatility
and low cost, and has an internal
adjustable microphone pream-
plifier for good audio quality. Ex-
cellent immunity to out-of-band
signals is provided by the FET
mixer stages and the selectivity
of the rf amplifier circuits. The
3806 has a separate microphone
and speaker element, and the
case is assembled with gaskets
to keep out dirt and moisture.
Power output is 2 watts. A con-
nection is provided for external
antenna. Accessories include an
AC adaptor, an automotive cigar-

OFF =, ON
VOL 50 P CHANNEL
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lighter plug, and a tone-control
pad which mounts easily on the
back of the 3806 case. A leather
carrying case is also available.
Price is $189.95, amateur net.
See the 3806 at Amateur Radio
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equipment dealers, or write Hy-
Gain Electronics, 8601 N.E.
Highway 6, Lincoln, Nebraska
68505.

Heathkit SB-104A is an all solid-
state transceiver that provides
complete coverage of the high-
frequency amateur bands from
80 through 10 meters and fea-
tures a digital frequency read-
out, readout accuracy is =+ 200
Hz. A pushbutton on the front
panel selects full power output
of 100 watts, or 1 watt output
for QRP operation. The broad-
band driver and power amplifier

stages in the transmitter re-
quire no tuning when switching
from band to band.

The receiver offers sensitivity
of 0.5 uV for 10 dB signal-to-
noise ratio, and selectivity is
set with a 2.1-kHz crystal filter;
a CW filter with 400-Hz band-
width is available as an optional
accessory. Receiver image re-
jection is — 60 dB. The frequen-
cy response of the audio output
circuitry is especially tailored
for CW and ssb communica-
tions.

The transmitter section of the
SB-104A features audio process-
ing on both microphone and
phone-patch inputs, crystal fil-
ter sideband generation, crystal-
controlled heterodyne oscilla-
tor for maximum stability, and a
unique ALC system to eliminate
distortion producing overdrive.
Qutput impedance is 50 ohms,
unbalanced; built-in power regu-
lating circuitry prevents damage
to the rf power amplifier under
high SWR operating conditions.
The carrier and unwanted side-
band are suppressed —50 dB;
third-order intermodulation dis-
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tortion is more than 30 dB down.

Power requirement for the
Heathkit SB-104A is 12 Vdc. Op-
tional accessories include an ac
power supply, noise blanker, CW
filter, and mobile mounting
bracket; a matching remote vfo,
station monitor, station console,
and speaker are also available.
The SB-104A measures 5-3/4"
high, 14-1/2" wide, 14" deep
(146 x 367 x 352 mm), weighs
32 pounds (14.6 kg). Heath Com-
pany, Department 348-480, Ben-
ton Harbor, Michigan 49022,

Shure Brothers portable and
mobile microphones. A series of
hand-held microphones for port-
able and mobile use is offered
by Shure Brothers. They are
identified as the 401, 404, 405,
507B, and 577. The 401 is de-
signed to provide excellent
performance at low cost; $19.80.
The 404 is an omnidirectional
microphone for high speech in-
telligibility; its price is $30.60.
The 414B is about half the size
of a conventional microphone,
yet is a rugged unit for in-

door/outdoor fixed or mobile
use. It is priced at $30.00. The
5078 is a hand-held dynamic
unit which features easy disas-
sembly and extended low- and
high-frequency response; price

is $33.00. The 577 is a noise-can-
celling microphone for use in
noisy environments. Available in
high-impedance (577A), or low-
impedance (577B), they are
priced at $51.45. All prices are
user net. See them at dealers, or
write to Shure Brothers, Inc., 222
Hartrey Avenue, Evanston,
Illinois 60204.

DenTron Radio wattmeter. The
new W-2 wattmeter from Den-
Tron is a dual instrument that
will allow you to read both re-
flected and forward power with-
out switching. The forward-pow-

e

er section has two ranges, 0-200
and 0-2000 watts. The reflected-
power meter has a 200-watt full-
scale rating. The sensing unit is
separate, to allow neat and easy
installation. Frequency range is
1.8 to 30 MHz, and the meter ac-
curacy is +5 per cent. Amateur
net price is $99.50 from DenTron
Radio Company, 2100 Enterprise
Parkway, Twinsburg, Ohio
44087.

Swan 350. There are two models
of the Swan 350 transceiver, the
350B, which has a standard ana-
log dial; and the 350D, which fea-
tures a digital dial. In other re-
spects the transceivers are ex-
actly the same. Receive sen-
sitivity of the Swan 350 is 0.5 pV
for 10 dB signal-to-noise ratio;
selectivity is set by a 2.7 kHz
crystal filter. For CW operation
a built-in audio filter offers band-
widths of 80 or 100 Hz centered
on 800 Hz. The CW sidetone
monitor has adjustable pitch
and volume, independent of the
received signal audio level.



Audio output is 3 watts into a
3.2-ohm load with built-in
speaker.

The Swan 350 may be op-
erated on ssb or CW with
300 watts PEP input on ssb and
200 watts dc input on CW. In the
ssb mode the carrier and the
unwanted sideband are sup-
pressed more than 50 dB; all
spurious signals and harmonics
are down at least 45 dB. Built in
features include grid-block key-
ing on CW, amplified ALC for
increased voice power without
overmodulation flat-topping,
and a built-in ac power supply.

Power requirement for the
Swan 350 transceiver is 117 Vac
(220 Vac version available on
special order). Optional acces-
saries include a VOX control and

dc-dc converter for mobile and
portable operation. Measures
6-3/4" high, 13-1/4" wide, 11"
deep (146 x 337 x 279 mm);
weighs 17-1/4 pounds (7.8 kg).
Swan Electronics, 305 Airport
Road, Oceanside, California
92054.

Trio-Kenwood synthesized 2-
meter mobile transceiver. The
new TR-7400A fm transceiver
provides fully synthesized oper-
ation across the entire 144-148
MHz band. It has a six-digit LED
frequency readout, and will work
with plus or minus repeater off-
sets anywhere in the band. Pow-
er output is 25 watts or better,
with a low-power switch to
select 5 to 15 watts, adjustable.
It incorporates a sub-audible
tone system which may be used
on either transmit or receiver, or
both. Tone-burst modules are
available as an option. High-Q
helical resonators provide im-
proved rejection of interference
from outside the amateur bands.
You can also obtain a PS-8 ac

power supply which will provide
13.8 volts dc to operate this or
other Kenwood equipment in
your home station. See the TR-
7400A, the PS-8, and other
equipment at authorized Ken-
wood dealers nationwide, or
write Trio-Kenwood Communi-
cations, Inc., 1111 West Walnut,
Compton, California 90220.

Kantronics 8040B Novice CW
receiver features simplicity,
sensitivity, and good selectivity.
In addition to being small and
battery powered, its good per-
formance makes it ideal as a
standby receiver for the more
advanced amateur. The 8040B
receiver tunes 3.65 to 3.75 on 80
meters and 7.05 to 7.14 on 40
meters, including Novice por-
tions of both bands. On 80
meters the signals are converted
directly to audio, while on 40
meters the signals are first con-
verted to 80 meters and then to
audio, which is filtered and
amplified to drive a small speak-
er or earphones. Sensitivity of 1
uV provides readable signals;
selectivity is 1 kHz. Careful de-
sign and component selection
minimizes frequency drift with
temperature changes, and the
audio response is shaped to
provide optimum listening ease.

Front-panel controls of the
8040B include an off-on switch,
bandswitch, rf gain, audio gain,
and vernier tuning dial. The
receiver is powered by two 9-volt
batteries and includes a stan-
dard phono plug for an 8-ohm
speaker or earphones. Its small

size makes it perfect for port-
able use; measures 3-1/4" high,
5-1/4" wide, 7-3/4" deep (83 x
133 x 197 mm). Kantronics,
1202 East 23rd Street, Lawrence,
Kansas 66044.

Yaesu 2-meter handheld trans-
ceiver. The new FT-20R is a light-
weight, handheld transceiver
that offers high performanceina
compact size. The unit has six
crystal-controlled channels in
the two-meter band, and pro-
vides 1 watt of rf output. Power
is supplied by internal Nickel
Cadmium AA cells, or by alka-
line dry cells. The case is high-
strength ABS plastic, mounted
to a metal frame for ruggedness
and low cost. Options available
are an external speaker/micro-
phone, battery charger, and a
leather carrying case. The FT-
20R comes equipped with a flex-
ible antenna, vinyl carrying case,
and shoulder strap. Batteries are
not included. Frequency cover-
age is 144 to 148 MHz, and three
crystals are supplied. See the
FT-20R at Yaesu dealers nation-
wide, or write to Yaesu Electron-
ics Corporation, 15954 Downey
Ave., P.O. Box 498, Paramount,
California 90723.

Alda 103. The Alda 103 solid-
state transceiver covers 80
through 20 meters with 250
watts dc input on CW (250 watts
PEP on ssb). All stages are
broadbanded so no tuneup is
required when switching from
band to band. The transceiver
switches to CW operation when-
ever the key is pressed, so no
CW mode switch is required; the
set features full break-in CW
with a T/R relay hold circuit
which stays energized between
letters and automatically reverts
to receive after a pause between
words. The main tuning dial
uses a dual-speed drive mecha-
nism with a smooth zero back-
lash vernier; VFO drift is less
than 100 Hz from turn-on at room
temperature.

Receiver sensitivity of the
Alda 103 is 0.5 uV for 10 dB sig-
nal-to-noise ratio; audio output
is 3 watts minimum. A 6-pole
crystal filter with 2.5 kHz band-
width provides excellent audio
characteristics on receive as
well as transmit. A built-in Re-
ceiver Incremental Tuning (RIT)
control allows independent re-
ceiver frequency adjustment
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+ 500 Hz from the transmit fre-
quency. The CW sidetone moni-
tor has an adjustable level con-
trol on the front panel.

The transmitter is designed to
match a 50-ohm (unbalanced)
antenna, but no damage results
from high SWR loads. Carrier
suppression on ssb is better
than - 45 dB, and unwanted

sideband suppression is greater
than — 55 dB at 1000 Hz; all har-
monics are suppressed more
than — 45 dB below 30 MHz
(more than —60 dB above 30
MHz).

Power requirement for the
Alda 103 is 13.8 Vdc input at 15
amps, negative ground only.
Power consumption on receive
is 5.5 watts (including dial and
meter lamps); on transmit, 260
watts. Optional accessories in-
clude a crystal calibrator, noise
blanker, and ac power supply.
Measures 3-1/4” high, 9" wide,
12-1/2" deep (83 x 229 x 318
mm); weight 8-1/4 pounds (3.7
kg). ALD Industries, 215 Via El
Centro, Oceanside, California
92054.

Trio-Kenwood all-mode vhf
transceiver, the TS-700SP, is a 2-
meter transceiver that you can
use for all modes and all occa-
sions on the most popular ama-
teur vhf band. It has many
features that will add to your op-
erating pleasure — digital fre-
quency display for accuracy in
finding your favorite net, repeat-
er, or schedule partner; a pream-
plifier for improved receiver sen-
sitivity; vox operation; semi-
break-in operation; and CW side-
tone. It’s vfo controlled, and
covers 144-148 MHz. There's a
new crystal for convenience in
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covering the new repeater and
fm segment at 144.5 to 145.5
MHz. Power output is 10 watts
on ssb, fm, and CW; 3 watts on
a-m. There are excellent acces-
sories available, such as the
matching VFO-700S, SP-70
speaker, HS-4 headphone, and
either the noise-cancelling
MC-30 microphone or the MC-50
dynamic microphone on a desk
stand. Available at authorized
Kenwood dealers nationwide;
for the name of the one nearest
you, write Trio-Kenwood Com-
munications, Inc., 1111 West
Walnut, Compton, California
90220.

Tram/Diamond SWR/Power
Meter is an automatic indicating
device designed to make it
easier to monitor the perform-
ance of your transmitter and an-
tennal/transmission-line system.
It automatically reads swr —
there is no need to calibrate the
instrument. It will indicate pow-
er and swr as you operate so
there is no need to apply a
steady carrier for calculation or
reading. The indicating meters
are separate for swr and power,
and the directional coupler unit
is separate from the indicator,
thus allowing you to mount it at
a convenient location. It will op-
erate from battery or the ac line,
and has an LED indicator for
high-swr warning. The meter has
three calibrated ranges; 0-20,
0-200, and 0-2000 watts. Fre-

quency coverage is from 1.8 to
30 MHz. For further information,
write Tram/Diamond Corpora-
tion, P.O. Box 187, Lower Bay
Road, Winnisquam, New Hamp-
shire 03289.

Bird Electronics Wattmeter is a
piece of professional test gear
that’s available to the amateur.
The Bird model 43 Thruline watt-
meter is in use at thousands of
commercial installations, serv-
ice shops, and laboratories
worldwide. You can use one of
these versatile and reliable in-
struments in your ham shack to

measure power levels from 5 to
5000 watts, over a frequency
range of 2 to 1000 MHz. A cali-
brated plug-in element for each
range of interest assures accu-
racy without any edge-of-band
compromises. Quick-change
(QC) connectors allow you to fit
the wattmeter into any coaxial
transmission line system with-
out hard-to-find adapters. The
model 43 is available with a
plug-in element for the band of
your interest, or, for the all-band
amateur, it can be obtained in a
cushioned carrying case with
space for a selection of ele-
ments. You can find the Bird
Model 43 at authorized dealers
nationwide; for the name of one
near you, write Bird Electronics
Corporation, Cleveland, Ohio
44139,



R.L. Drake’s new three-band vhf
transceiver, the Drake UV-3, will
provide fm transmission and re-
ception on three amateur bands
— 144, 220, and 420 MHz. 1t in-
corporates modern phase-
locked circuitry for minimum
spurious output from the trans-
mitter. Frequency coverage is
synthesized in 5-kHz steps, and
the receiver has some unique
scanning capabilities: it will
scan a programmed frequency
from any dial frequency, scan

any dial frequency from a pro-
grammed channel, or scan a pro-
grammed channel from another
programmed channel. Construc-
tion of the UV-3 is of the modular
plug-in kind, and the control
panel can be removed for split
mounting — the rig in the trunk
of your car and the control head
under the dash. You can pur-
chase the basic 2-meter unit
first, then have the other bands
factory-installed later, if you
wish. Power output is 20 to 25
watts, with a switch to select a
low-power level of approximate-
ly 2 watts. Also available is an ac
power supply which will provide
the 13.8 Vdc required for opera-
tion of the UV-3 at your home
station. For complete informa-
tion and prices on the UV-3 with
options and accessories, write
R.L. Drake Company, 540 Rich-
ard St., Miamisburg, Ohio 45342,

Select Circuits CW decoding
units are designed to convert
audible Morse code into a visual
display. The ‘“Morse-A-Letter”
displays each letter by means of
an LED readout on the front
panel. The “Morse-A-Line” ac-
cepts the output of the “Morse-
A-Letter” unit and converts it to
adisplay on your TV screen. The
display is in the form of a single
line of letters traveling from

right to left across the screen.
The Morse-A-Letter unit con-
tains a built-in oscillator for
code practice, and a filter to
help eliminate interference. It
also features a speaker to moni-
tor the code as you are practic-
ing or receiving. Both units are
available in either partial or full
kits, or as assembled units.
Prices start at $17.95 for the
printed-circuit board only, up to
$199.95 for a completely assem-
bled Morse-A-Letter in a cabinet.
For more information on these
and other kits, write Select Cir-
cuits, 1411 Lonsdale Road,
Columbus, Ohio 43227.

Mirage Communications has
entered the Amateur Radio mar-
ket with the introduction of the
MP2 vhf Wattmeter. The MP2 is
designed to provide the amateur
vhf operator with a versatile in-
strument to help obtain opti-
mum performance from his sta-
tion. The unit will work from 50
to 200 MHz, and measures pow-
er in three ranges; 50, 500, and
1500 watts. The MP2 displays av-
erage-reading power for fm or
CW, or peak-reading for ssb.
Standing-wave ratio may also be
measured with as little as 2
watts of power, and is displayed
directly without having to use

charts or graphs. The swr and
peak-reading features have not
been available on a single instru-
ment before. The coupler unit
may be remotely mounted for
added installation convenience.

Suggested list price is $119.95.
For further information, contact
your local dealer or Mirage Com-
munications, P.O. Box 1393,
Gilroy, California 95020.

Palomar Engineers has intro-
duced a new broadband rf trans-
former to match vertical and
mobile antennas to 50-ohm
coaxial cable. Impedance values
of 8, 12.5, 16, 22, 32 and 50 ohms
are selected by a panel switch.

Palomar Engineers
RF Transformer

Continuaus AF Powar 500 Watts
Switchad RF Power 40 Watty

>
-
g
=z
»

The transformer is mounted in a
die-cast aluminum case fitted
with uhf (S0-239) connectors.
The rf ferrite toroid core is
wound with Teflon-insulated
wire and is rated to 500 watts in
continuous commercial service.
Operating frequency range is
1-30 MHz (1-10 MHz below 20
ohms). The price is $35. Add $2
for shipping in United States
and Canada. For free descriptive
brochure, write to Palomar Engi-
neers, P.O. Box 455, Escondido,
California 92025.

Astro 200A is a miniature fre-
quency synthesized high-fre-
quency transceiver that provides
full coverage of 80 through 10
meters in 100-Hz steps. Digital
frequency readout is built-in;
Receiver Incremental Tuning
(RIT) and fine tuning control pro-
vide continuous tuning with
crystal stability. there are no
moving parts in the frequency
tuning arrangement; momentary
pushbutton switches are used
to either increase or decrease

Continued on page 76
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ss- i i DD RANDOM WIRE ANTENNA TUNER

All band operation ( 160-10) meters) with
any random length of wire. 200 watt
output power capability—will work with
virtnally any transceiver. Ideal for port-
able or home operation. Greal for apart-
ments and hotel rooms—simply run a
wire inside, out a window, or anyplace
available. Efficient toroid inductor for
small size: 4-1/4" x 2-3/8" x 3", and negli-
gible loss. Built-in neon tune-up indicator,
50-239 connector. Attructive bronze
finished enclosure.

onty $29.95

THE ORIGINAL Random Wire Antenna
Tuner. . . in use by amateurs for 6 years

SST T-2 ULTRA TUNER

Tunes out SWR on any coax fed antenna as well as random
wires. Works great on all bands (80-10 meters) with any
transceiver running up to 200 watts power output.

Increases usable bandwidth of any antenna. Tunes out SWRon
mobile whips from inside your car.

Uses efficient toroid inductor and specially made capacitors
for small size: 5-1/4" x 2-1/4” x 2-1/2". Rugged, yet compact.
Negligible line loss. Atiractive bronze finished enclosure,
S0-239 coax connectors are used for transmitter input and
coax fed antennas. Convenient binding posts are provided for
random wire and ground connections,

only

~ $19.95

Mobile Impedance Transformer

Matches 52 ohm coax to the lower impedance of a mobile
whip or vertical. 12-position switch with taps spread
between 3 and 52 ohms. Broadband from 1-30 Mhz. Will
work with virtually any transceiver—300 watt output
power capability. 50-239 connectors. Toroid inductor for
small size: 2-3/4" x 2" x 2-1/4". Attractive bronze finish.

| 0/

All SST products are guaranteed for 1 year. In addition,
they may be returned within 10 days for a full refund (less
shipping) if you are not satisfied for any reason. Please
add $2 for shipping and handling. Calif. residents, please
add sales tax. COD orders OK by phone.

only $29.95
$49.95 wire and tested

SST A-1 VHF Amplifier Kit

1 watt input gives you 15 watls output across the entire
2 meter band without re-tuning. This easy-to-build kit
(approx. 1/2 hr. assembly) includes everything you need
for a complete amplifier. All top guality components.
Compatible with all 1-3 watt 2-meter transceivers. Short
and open protected—not damaged by high SWR.

Kit includes:
® Eiched and drilled G-10 epoxy solder plated board.
® leat sink and mounting hardware. All components—
including pre-wound coils.
® Top quality TRW RF power transistor.
® Complete assembly instruction with details on a
carrier operated T/R switch.

ELECTRONICS

P.O.BOX 1 LAWNDALE, CALIF.
S0260-(213) 376-5887



BY WARREN HODGES, WEDHX,
AND BILL WISE, JR., WB6QEZ

More and more hams are facing
antenna restrictions in today’s
crowded cities. Here's an idea

| dreamed up, with help from
my artist/neighbor Bill,

to produce an answer that's
both functional and has eye
appeal. Bill and | live in an

area where no outside anten-
nas are permitted. Having
joined the growing ranks of the
2-meter world, we faced the
dilemma of what to do about an

The 2-meter 1/4-wavelength ground
plane weather-vane antenna mounted
on the peak of the roof. Design is easily
modified to a 5/8-wavelength vertical by
adding a loading coil at the base and a
wire whip extension at the top.

\\Anfenna

~2Meter

P

Y

antenna in our “land of no
antennas.”

Bingo! — why not a 2-meter
weather vane? Properly
designed, it would not only
provide an outlet for our 2-
meter signal but also enhance
the appearance of the roof top.

| had the workshop, and
artist Bill had the drawing
board. The results of our
collaboration and subsequent
shop efforts are shown in the
photos and drawing.

Most of the materials were
purchased from a local metal
salvage yard. The antenna is
built around a quarter-wave
ground plane design. Compo-
nents are aluminum, except for
the 6.5-mm (1/4-inch) stainless-
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VANE BEARING
A DRILL 8min (5/16" THROUGH

Fig. 1. An overall view of the weather-vane antenna. Note |‘ ‘

VANE ANO LETTERS
‘ 3mm (1/8° ) PLEXIGL AS

~.

S

VANE BEARING
19X19x38mm (3/9x3/8X1-1727)
PLEXIGLAS BLOCK 5TOP
DRILL BX254mm (56X ")
CEMENT TO VANE

that the plastic block at the top is bored only part

way through, to provide a pivot on the vertical rod. The bottom block is bored all the way through. The arrow heads

steel vertical member. The 102-
mm (4-inch) black letters and
the sailboat vane are 3-mm (1/8-
inch) plexiglas, while the
arrowheads that terminate the
radials are aluminum. Note, in
particular, the simple plexiglas
bearing arrangement for the

Fig. 2. Assembly details for attaching the coaxial '
cable and vertical element to the center assembly.
The bolt must be long encugh to reach through the

block and insulators to the threaded
brass sleeve; approximately 38 mm
{1-1/2 inches) should do. Be sure the
braid is well insulated so that it does
not short to the
center conductor
or SCrew.

BRAID

Zshm "

ALUMINUM TUBE

34 EE}] December 1978

25 amm X6 5mm (1X 174"
INSULATOR (BAKELITE] o
FILE ONE EDGE TO CLEAR

COAX CABLE

are aluminum, pop-riveted to the arms.

vane. We spray-painted the
completed antenna and mast
with flat-black paint, in keeping

65 X983 mm (1r3 X197

STAINLESS ROD
THREADED

25.4X6.5mm (IXir4"]
WITH 254X6 S5mm
(172X1/4" HUB

DRILLEATARP FOR
M4 (NO 8)SET
SCREW TO SECURE
HUB TO TUBE

CLEAR BOLT

SOLDER SO TOP 15 N
FLUSH

BRASS
WASHER
25.4X12.4mm
fixwe")

COAX BRAID

ROUND FOR
Q\!E BEARING p

95K483mm 3 8X19")
ALUMINUM ROD = GROUND
PLANE ARM (4 PLACES)

with traditional weather-vane
color.

The design is well within the
means and ability of
most hams who like
to build their
own gear, and
they'll recognize
that the idea has
many alternative
designs. We
modified one
sraxe saass  Of the weather-
DRILL 8 TAP FOR vane antennas
me(isa-zo)Twreso by adding a
loading coll at
the base of the
stainless element
and a piece of
0.6-mm (0.025-inch)
music wire to the
top to make a 5/8
wavelength unit.

We are pleased with the
overall results — electronic
and cosmetic — and the
neighbors now know “which
way the wind blows.”

MAKE TOP

19X25 4mm
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Fig. 3. Dimensions and plan for the center block. The radials should be a snug fit into
the holes, and held in place by aluminum pop-rivets. Most of the materials for this
weather-vane antenna were obtained from scrap yards. If you're lucky, the cost will be
very low.

Close-up view of the 2-meter quarter-wave ground plane antenna showing construction
details. Antenna was built from easily obtainable materials in a home workshop.

Detail showing construction of one of the ground-plane arms. The letter is 3-mm (1/8-
inch) plastic. The arrow head is made of aluminum. Letters and arrow heads are riveted
to the arms. HRH

STEREO
CW FILTER

. CW FiLveg
AlOMmap ENGINEER S

Now an audio filter that really
works. Connect to your receiver
phone jack, plug your phones in-
to the filter and hear the differ-
ence a stable B-pole active filter
can make. Does not ring or
sound “tinny"”. Multiple low Q
filters add up to sharp skirt selec-
tivity without ringing.
Switch position 1 gives "wide
band’ filtering (300 Hz band-
width, wide skirts). Removas
hum and splatter, peaks the sig-
nal, but lets off-frequency
signals come through. Switch
position 2 gives “narrow-band”
filtering (80 Hz bandwidth, steep
skirts). Selects the signal you
want, eliminates the rest. Greatly
improves reception in heavy
QRM.
Switch position SS (Simulated-
Stereo) puts the narrow band fil-
ter to one earphone, the wide
band filter to the other. The sig-
nal is in both ‘phones — the
QRM in only one. By the almost
magical action of the ears and
the brain, the interference is re-
jected. Yet off-frequency calls
can be heard. Great for contest
operators, cw nets.

Send for free brochure.

To order send $39.95 in U.S. and
Canada. Add $2.00 shipping/
handling. California residents
add sales tax.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: {714) 747-3343
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MODEL C1000 10Hz to 1GHz

839995

Accuracy . . . that's the operational key to this rugged ad-
vanced design Model C1000 1GHz frequency counter . . . a
significant achievement from DSI. That's because you get

.. 1 PPM 0° to 40°C proportional oven time base . . . Built
in 25DB preamplifier with a 60DB adjustable attenuator . . .
x10 & x100 audio scaler which yields .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time . . .
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance . . . Built-in battery charging circuit with a
Rapid or Trickle Charge Selector . . . Color keyed high quality
push button operation . . . All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C-1000
reflects DSl's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

¢ AUTO ZERO BLANKING
* AUTO DECIMAL POINT

—

o351 ;::__mu 100 MHz Frequency '.:aunl'er_.

MODEL C700 50Hz to 700MHz

329995

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

e AUTO ZERO BLANKING
¢ AUTO DECIMAL POINT

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

DSI — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA

Proportional Oven | 50Hz 75MHz | 500MHz | Number Size
Frequency Accuracy Over To To To of of Power
Model Range Temperature 75MHz | S00MHz | 1GHz Digits Digits Requirementls Slze
C700 50Hz to 700MHz | .2PPM 0° to 40°C | 50MV 10MV NA 8 Slnch | 115 VAC-BATT| 3"Hx8"Wx6"D
8 to 15VDC
C1000 10Hz to 1GHz JAPPM 0° to 40°C | 20MV 1MV >50MV 9 .5 Inch 1185¥A1CE';UBI'3A(:}I-T 4"H 2 10"W x 7T%"D
0

— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limlted Warranty —

* NO EXTRA COSTS ¢

FREE Shipping anywhere in U.S.A.
& Canada. All other countries, Add 10%.

- Strongest warranty in the counter field. :
Satisfaction Guaranteed. :

See Your Dealer
OR
Call Toll Free (800) 854-2049 DS/ Instruments, Inc.
California Residents, Call Collect (714) 565-8402
VISA » MC » AMERICAN EXPRESS # CHECK & MONEY ORDER » COD

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

Model C 700 $299.95
3600A-700 Factory update (3600A only)
Includes Labor & Re-Calibration ¥124.95
Model C 1000 $399.95
Opt. 01 1.3 GHZ (C1000 only) $ 99.95

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

Opt. 03 20 Hr. rechargeable
Battery Pack $ 29.95

Ant. 210 Telescopic Ant/BNC Adapter $ 9.95




DSI Instruments Inc.

Perfo_rmaﬁée You Can Count On

¥

e

D81 Pnesience caunran

i

- MODEL 3550W
14008
INCLUDES TCXO £ 1 PPM

; i mm:s S
mcwnas OVEN TIMEBAS__-_;-_ P

7 The 3600A, 3550W and 3240HH Freguency:
Counters represent a significant new ad- .
vancement, utilizing the latest LS| Design. ..
which reflects DSI's ongoing dedication to
excellence in instrumentation, for the pro-
fessional service technician and amateur:
radio operator. Before you buy a DSl instru- =~
ment you know that the specification is. We -
publish complete and meaningful specifica- -
tions which state accuracy over temperature
- and sensitivity at frequencies you need.

- And we guarantee those specifications in.
" writing. JOIN THE RANKS OFTHOUSANDS- ?
OF SATISFIED CUSTOMERS. PLACE =
YOUR ORDER TODAY AND BE THE ONE.
ON FREQUENCY :

MODEL 3240HH
$119.95
BATT. OPERATED

DSl _  GUARANTEED specmcm;ons .. 'MADEIN USA.

; : ! . { Number | Size
i Frequency Accuracy Over e of of Power et
- Model Range Temperature @150m_-|z _@mn_z- @500MHZ | Readauts| Readouts | Requirements - Size
4 b OVEN Gl R e 115VAC 'or e 1
. 3600A S0HZ-B00MHZ | 5PPM 50° 10 100%F|  10MY. |- 10MV | 50M 8B ineh 8.2-14.5VDC 2% °H x B"Wx 5'D
TCXO = Jo e : 115VAC or e
3550W 50HZ-550MHZ | 1PPM 65° to 85°F | 25MY | 25MV |- 75MV 8 5 inch 8.2-14.5VDC 27%"H x 8"W x 5"D

3240HH | 2MHZ-250MHZ | 3PPM 65° to 85°F | 100MV | 100MV NA 7 4 inch 4AA Batt. 5"H x 3"Wx 2D

ALL UNITS ARE FACTORY ASSEMBLED, : i
- TESTED AND CARRY AR W TY. e
T D CARRY A FULL 1 YE ARBAN o NO EXTRA COSTS

pee Yow e ' FREE shipping anywhere in USA.

Call Toll Free (800) 854-2049 DSi lnsfmmeﬂfs lm:. & Canada, All other countries, Add $10.00.
California Residents, Call Gollect (714) 565-8402 : : Strongest warranty in the counter field. *

U!SA s MC = AMERICAN EXPRESS e CHECK s MONEY ORDER = COD : ONE YEAR Parts and Labor

= 7914 Ronson Road, No. G, San Dtego ;.OA 92111 : hra Satisfaction Guaranteed.




BY CHUCK MARTIN, WAGYRA/DATNR

There are more American
servicemen in the Federal
Republic of Germany than in
any other country in the world,
except the United States.
Where Americans go, ham
radio goes along. So, if you are
planning a brief visit — or an
extended stay — take along the
greatest hobby in the world.

Operating in Germany has its
pleasures and pitfalls, and
everyone can have a rewarding
time. The German postal and
telecommunications service
has made it easy for Americans
to get in on the action here.
Reciprocal licensing is avail-
able, with the ARRL offering
information and assistance for
civilians, and the U.S. Army
Signal Command at Worms
providing a similar service for
military personnel.”

Under the current agreement,
visiting American tourists will
receive a 90-day license which
cannot be renewed. You use
your home call and add /DL for
a suffix. Technician licensees
will receive a Class-C license
good for 144 MHz and up (there
is no 6-meter amateur band in
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Europe). General and higher
licensees will receive a Class-B
license with privileges on all
ITU Region-1 frequencies. A
special permit must be secured
before operation is allowed on
160 meters.

For those who will remain for
an extended period of time,
such as students, military
personnel, or businessmen, a
special permit will be issued.
You'll receive a “DA” prefix,
which is solely for foreigners. |
have had the dubious pleasure
of easing myself out of DX
pileups when | announce my
“rare” call.

Repeaters

Two-meter FM is very
enjoyable in Europe. There is
no such thing as a closed
repeater in Germany. All have
1750-Hz tone-access control,
but they are available for use

*For reciprocal licensing information
tor Germany and other countries, write
to the American Radio Relay League,
225 Main Street, Newington,
Connecticut 06111. An addressed,
stamped envelope will help speed the
reply to you.

" Take your Amateur Radio license
,¥0U on a visit to Germany

by all licensed amateurs. They
are channelized in 25 kHz
increments, starting at 145.0
MHz. About 10 sets of crystals
will get you on every machine
on the Continent, see Table 1.

Simplex channels are 145.0,
145.5, and 145.55 MHz. If you
don't have the 1750-Hz tone in
your rig, you can whistle a
reasonably close tone and
bring up the repeater, or you
can key it up when it identifies.
| use a Heath-2036 and have
always had success in using
the repeaters.

After you access the
machine it is permitted to call
CQ 2 meters. No one will be
offended if you ask, “Do you
speak English?” Most German
hams are very cordial. The Trier
machine, DBOUT, covers
southern Belgium, the Grand
Duchy of Luxembourg, and
northeastern France. The
French language is permitted
on the repeaters, and many of
the French-speaking operators
use English as a second
language.

Be prepared to keep a good
log, because people will want



QSL cards, even if you work
them through a repeater. The
German and American DARC
members will tell you their
“DOK" number, which is their
QSL guide number. Jot this
number on the card and it will
help move the card along
faster.

The Wiesbaden Amateur
Club has the only repeater in
Germany that is club-owned
and sponsored. It operates on
channel R87 in the 430-MHz
repeater band, 431.475
in/439.075 out. It has a special
call sign, DA4FB, because it is
foreign-sponsored. Its coverage
is excellent, reaching from the
Frankfurt-Wiesbaden area to
the Belgium-Luxembourg
border. It is the only machine |
know of that suffers from a
chronic lack of users. To hams
in the Eifel-Hunsruck-Rhineland
area, welcome aboard — a fine
machine is waiting for you.

Other bands

The high-frequency bands
offer great excitement, too.

Table 1. European repeater fre-
quency plan. e

Input Oufpﬁi

Channel (MHz) (MH2)
RO 145.000 145.600
R1 145.025 145.625
R2 145,050  145.650
R3 145.075 145.675
R4 . 145.100 145.700
RS-~ 145125 145725
R6 . 145150  145.750
R7 145175  145.775
R8 - 145200 145.800
R9 145225 145.825

English is the universal
language here, and some of the
best fists you have ever heard
will greet you on CW. Inci-
dentally, there are no ‘‘sub-
bands” for phone ar CW or
other modes. As long as the
bandwidth of the emission is
less than 7 kHz, you are free to
use any mode of emission in

the high-frequency bands.
Through practice, and
gentlemen’s agreements, CW is
found at the lower portion of
the band and phone toward the
upper portion, with various
meeting places for specialized
modes.

Even though the English
language is in universal use,
the high-frequency bands offer
a great opportunity to learn
German. It is more difficult to
learn this way, because you
lose eye contact and cannot
gesture. But the Germans are
flattered that you are trying to
speak their tongue, and will
gladly slow down while you
limp along. The highest
compliment you can pay to a
man is to speak to him in his
own language. It influences
international goodwill
immeasurably.

Restrictions

Your power-class is deter-
mined by the plate dissipation
of the final-amplifier stage, with
the Class-B license good for
150 watts. Interestingly, the
Germans have a no-code
license that is good for 2-
meters and up. This “Communi-
cator” license seems to work
well for them. No third-party
traffic is allowed, and you
cannot let an unlicensed
person speak over the mike. |
have been told that if you hear
a call from a sinking ship, you
are not allowed to aid in the
rescue. You are permitted to
tell the authorities the
frequency to listen on, but you
cannot relay any details of the
emergency. Autopatch is
strictly forbidden.

| work for Air Force MARS
and | handle a lot of traffic and
stateside phone patches, but
this is done entirely within
military frequencies and under
MARS jurisdiction.

| hope that | have shed some
light on how amateur radio
works here in the Federal
Republic of Germany. We'd
love to meet you on the air
during your visit. HRH
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FT-202R
HAND-HELD
TRANSCEIVER

6-channels (3 supplied)

¢ 1.watt

* S-meter & Battery Indicator
» Tone burst included

* Flexible antenna

only $189.*

KENWOOD

Buy your TS-5208 from us for $799 and we
will include an MC-50 microphone and CW-520
filter FREE.

= ALLIANCE

HD-73 Antenna

Rotor §109.%*
PREPAID FREIGHT
(continental U.S.)

DATONG MODEL FL-1
FREQUENCY-AGILE AUDIO FILTER
IMMEDIATE DELIVERY $179.%*
PRE-PAID
COMING SOON:

NEW DATONG
Automatic Speech Processor.

Piease include your area code and tele-
phone number with any correspondence.

RSE
HAM
SHACK

1207 W. 14 MILE
CLAWSON, MICHIGAN 48017
313-435.5660
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OLD TESTAMENT

jlherefore the Lord himself
shall give you a sign; Be-
haly, a virnin shall ron-
) ceive, and bear a son, and
rall

shall
(which means Goh with us).”

Isataly 7:14 740-587 BQ

e S
NEW TESTAMENT

his name Immanuel

“. .. the angel Gahbriel was sent from

Gon to a city of Galilee, to a virgin
betrothed to Joseph, of the house
of Dauid; and the virgin’s name was
Mary . . . The angel said to her “BDo
noft bhe afraid Mary, for you hauve
found favor with God. And hehold,
you will roncetue in your womhb and
brar a son, and you shall call his
name Jesus.”’

JV» thou he little ammtg the
Va4 thousands of Judah, from
== J you shall come forth one
| mlpn ts to be ruler in Israel, whose
origin is from old, from ancient
Days.

Mirah 5:2 740 BA

Historical evidence clearly points to Jesus as the
man God, who fulfills the literal prophecies of
Isaiah and Micah within 800 years. The same God
who chose the Virgin Mary 1o bear Jesus and who
chose Bethlehem for the birthplace reveals himself
in holy scripture today. We thank him for the birth
| of Christ this Christmas, 1978.

jling ferod was froubled and
inquired where the @hrist
(@) was to be born. They tald
Ny him in Bethlehem of Ju-
“lra' for so it is written by the
prophet (Micah).

Deniron_

Radic Co., Inc

fuke 1:27-31 70-90 AR

muthem 2:4-5 BO-70 AB

2100 Enterprise Parkway
Twinsburg Ohio 44087
(216)425-3173

FOR ALL MAKES & MODELS OF AMATEUR
TRANSRECEIVERS - TRANSMITTERS -
GUARANTEED FOR 2000 WATTS SSB

PRETUNED - COMPLETLY ASSEMBLED - \#&
ONLY ONE NEAT SMALL ANTENNA FOR

UP TO 6 BANDS! EXCELLENT FOR CON- ()
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. FOR NOVICE AND ALL
LIGHT - STRONG - ALMOST INVISIBLE! CLASS AMATEURSI

COMPLETE AS SHOWN whth 90 ft. RGSBU-52 ohm feediine, and PL259 connector, insulators, 30 ft.
300 tb. test dacron end supports, center connector with bullt In lighning arrester and static discharge -
molded, sealed, weatherproof, resonant traps 1"X6"- you Just switch to band desired for excellent woridwide
oparation - transmitting and reclievingl WT. LESS THAN 5 LBS.

160-80-40-20-15-10 bands 2 trap--138 ft with 90 ft. RG58BU - connector - Model T7TTEBU . . .$54.55
B80-40-20-15-10 bands 2 trap —- 102 ft. with 30 ft. RGSBU - connector - Model S98BU . . .$49.95
40-20-15-10 bands 4 trap =-- S41t. with 90 ft. RGSBU coax - connestor - Model 1001BU . . . $48.95
20-15-10 bands 2 trap === 26 ft. with S0 ft. RG58U coax - connector - Model ID0TBU .. .. $47.95

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canads is $5.00 extra for postage -
clerical - customs - ste.) or order using VISA Bank Amaericard - MASTER CHARGE - AMER. EX-
PRESS.Give number and ex. date. Ph 1-308-236-5333 9AM - 6PM week days. We ship In 2-3 days.
PRICES MAY INCREASE SO - ORDER NOW AND SAVE! All entennas guaranteet for 1 year. Money
back trial | Mada In USA . FREE INFO. AVAILABLE ONLY FROM.

WESTERN ELECTRONICS Dept. AH-12 Kearney, Nebrasks, 68847

ML A 2500

, - - 2
mCENTHnL NEW YORK'S FASTEST GAOWING HAM DEALER
B e - e § a : ik o] .4 3
m £1 27R i ) o~

-

- ETIOE .._-1:.

Featuring Yaesu. Icom, Atlas, Dentron, Ten-Tec, Swan,

Regency, Slandard, Tempo,
KLM, Hy-Gain, Mosley, Larsen, Midland, Wilson, Southwest Technical Products, Tristao
Towers, MFJ, KDK, and Microwave Module, We service everything we sell! Write or call
for a quote. YOU WON'T BE DISAPPOINTED

We are just a few minutes off the NYS Thruway {1-80) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUILDING
ORISKANY, NEW YORK 13424

315-337-2622

Bob
WAZMSH

Warren
K21IXN

Anytime you
have a question
about your Ham
Radio HORI-
ZONS subscrip-
tion, please in-
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CHANGE
OF ADDRESS
If you're going
lto mO\;(e, ple;ase
et us know four
to six weeks be- L— el \.._.
fore doing so. Or, if there is anything
wrong with your current mailing
label, please let us know on this
form also. Simply affix your present
label here, and caretfully print the up-
dated information below.

PLEASE HELP US TO SERVE YOU BETTER

M RADIO
IZONS Greenville, NH 03048

Name Call =
Address
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e Easy to give
¢ Fun to receive

* A reminder of your
friendship all year long

The Ham Radiopuishing Gﬂnp - | | - i

Greenville, NH 03048 Here's my ﬁIS[ gift SUbscri?-

) tion for one year (12 issues
Yes! Please send my HORIZONS gift at $10.00. '

subscriptions as indicated. Also send a [ New subscription SR e
gift acknowledgement card .

Start or ] Renew my HORIZONS subscription. Call

| Master Charge [J] VISA/BankAmericard

Account mm Here’s my second gift sub-
Expires D:[D MC Bank [D:D scription for one year (12
] Bill me after January 1, 1979. issues) at just $7.97.
[J New subscription U Renewal
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My Name [ — Namess==—ne = e S]]

City, State Zip e
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i
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City State Zip ity = e - = W Beatel 0 7D

ior adi gifts give lete information on separate sheet of paper and return with above order.



BY WILLIAM I. ORR, WESAI

The Haimmarlund Comet Pro Receiver

It was the first shortwave
superheterodyne receiver | had
ever seen. Gingerly | slid into
the operator’s swivel chair and
timidly reached out for the
tuning dial. The dial figures
were projected on a small
frosted screen, and, as | moved
the control the numbers moved
slowly across the screen as if
by magic. | hardly breathed.

“Go ahead. Tune it! It's the
best receiver in the world,”
said the owner as he sat back
and watched this newly
licensed amateur’s awed
expression as signals poured
forth from the loudspeaker.

The 20 meter CW signals
boomed in. “London,” said
Charlie as he copied the code
in his head. A little later,
“Havana,” and then, “That’'s
NN1NIC, the U.S. Marine
station in Nicaragua.”

But the young amateur
ignored the remarks as he sat
mesmerized by the beautiful
receiver. Massive in its heavy
black-wrinkle cabinet, the
Comet Pro tuned easily across
the band. | couldn’t believe the
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sensitivity and selectivity. The
simple two-step regenerative
receiver | owned was mentally
thrown in the trash can. But
how could | possibly save
eighty-eight dollars and twenty

cents and buy a Comet Pro?
Would | ever own one?
Probably not!

And | never did, until now.
Born in the spring of 1932, the
Hammerlund Comet Pro

The Comet Pro receiver in its rugged cabinet. The bandspread tuning dial is at the
center, flanked by the smaller OSCILLATOR and WAVELENGTH tuning controls. This
model incorporates such modern features as a crystal filter (right of panel), standby
switch, and earphone jack. Quiet and sensitive, the “Crystal Pro"" was a favorite with

many CW DX operators during the 1930s.
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Fig. 1. The Hammarlund Comet Pro, the godfather of the modern shortwave superheterodyne recelver (reprinted from the instruction
manual). Later versions of this receiver incorporated an I-f crystal filter and automatic volume control circuitry.

receiver reigned supreme for a
few years, and was then
relegated to also-ran status
when the newer, improved
superheterodynes arrived on
the market.

But, by undergoing a series
of modifications, the Comet
Pro remained in production
until World War Il, when rebuilt
versions of it were still in use.
Looking back on those days
from the present, it is clear that
the Hammarlund Comet Pro
had a decisive influence upon
the design of shortwave
receivers. Its impact upon the
world of shortwave radio was
much greater than its short life
would lead one to believe.

The year was 1932; the
“broadcast boom” had
collapsed. Radio manufacturers
hopefully assumed that the
next great public interest would
be in shortwave broadcasting.

Already the National
Broadcasting Company had
thrilled listeners by
rebroadcasting the sound of
Big Ben striking midnight in
London. More than anything
else, this short rebroadcast
spurred the interest in “round-

the-world” shortwave reception.

The problem was: how to enter
the market?

The Hammarlund-Roberts
Company of New York
(manufacturers of the famous
broadcast receiver bearing that
name) thought they had the
answer. A first class,
superheterodyne receiver that
would tune from 200 to 14
meters, with bandspread
available at any wavelength.
The first, timid advertisement
for the new “professional”
receiver appeared in the April,
1932, issue of QST. "“An eight-
tube custom-built

superheterodyne which will do
all that the professional
operator demands,” said the
advertisement.

It would seem that reader
interest was minimal in the
new “Pro” receiver, which was
perhaps ahead of its time. No
further advertisements for the
Comet Pro were seen until the
July, 1932, QST. It was obvious
that the receiver had been face-
lifted in the interim. Neat,
vernier tuning-dials had been
added. The receiver still had
less than a watt of audio
power, however, and an
external power amplifier was
required for loudspeaker
operation. But by the winter of
1932 a “final” version of the
Comet Pro appeared which
remained the basic design until
the receiver was taken out of
production about ten years
later.
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Fig. 2, Bandspread in the Comet Pro. On
the 80- and 160-meter ranges an extra
tuning capacitor (C3) was connected
across the main tuning (bandspread)
capacitor to allow complete coverage of
these bands. The changeover was ac-
complished by S1, a jumper in the coil
forms.

It is instructive to review the
Comet Pro circuit (Fig. 1). Basic
in concept, the design
employed eight tubes in a
superheterodyne circuit using
an intermediate frequency of
465 kHz. Plug-in coils were
used, as was the vogue in
those days, and the
Hammarlund company went to
great lengths to provide high-Q,
efficient coils. No rf amplifier
stage was used; the selectivity
of the detector stage and the
choice of a higher-than-normal
intermediate frequency
provided a good degree of
image rejection, particularly on
the lower frequencies. And,
making a virtue of necessity,
the Hammarlund instruction
manual informed the user that
the problem of image
interference “is often an
advantage rather than a
disadvantage because it
sometimes happens that if

*Litz wire, named after its inventor, is
made up of many strands of very fine
wire, each with its own coating of
insulation. The strands are woven
together so that each conductor
successively takes up all possible
positions in the cross section. Litz wire
reduces skin effect, thus it offers less
resistance to high-frequency current
and increases Q. It was very popular in
the early days of radio construction,
and is still used today in low-frequency
rf stages, i-f transformers, and some rf
chokes. Editor

44 [E.:] December 1978

severe interference is
encountered when using the
normal setting of the oscillator,
a shift to the image setting will
completely eliminate the
trouble.”

Not immediately apparent to
the casual observer is the
unique bandspread system
used in the Comet Pro (Fig. 2).
The two small tuning dials
located on each side of the
main tuning dial were called
WAVELENGTH and OSCILLATOR
in the manual. These, of
course, were the detector and
oscillator tuning controls.
Unganged, they allowed the
user to tune to any spot in the
receiver range by the use of a
large chart supplied with the
receiver. Upon reaching the
desired range, the WAVE-
LENGTH control was peaked for
maximum background noise
and all further tuning was done
by the main (bandspread) dial.
Thus, bandspread could be
applied at any spot in the

whole tuning range.

Because the various plug-in
coils had generous overlaps in
their coverage and the user
could adjust the tuning system
to provide bandspread by
tuning either up or down from
the bandset frequency, the
amount of bandspread provided
was extraordinarily flexible.
And, in addition, the plug-in
coil scheme allowed the
receiver operator to wind his
own bandspread coils, if he so
desired.

Receiver selectivity was very
good, as high-Q i-f
transformers, wound with Litz
wire, were employed.* Later
models of the receiver
incorporated a crystal filter and
an automatic volume control
system as the state-of-the-art
advanced. And, early in the
game, the audio amplifier
(using a 247 pentode) was
incorporated into the receiver
proper, instead of being an
auxiliary unit.

Chassis layout of the Comet Pro. The main tuning control and band-setting capacitors
are partly hidden behind the aluminum cans that contain the plug-in coils (center). At
left is the i-f strip, with the beat-frequency oscillator in the corner of the chassis. At
right is the power supply. Speaker and antenna connections, plus a line fuse (an al-
most unknown luxury in those days) are at the rear of the chassis. Note the chassis
flange along the side that fits within a track in the receiver cabinet.




Underneath the Comet Pro. Heavy, rubber-insulated wiring was used, along with point-

to-point placement of resistors and condensers (capacitors). The multitude of small

aluminum cans hold r-f chokes and decoupling circuits. This is a fair representation of

receiver assembly technique used in the 1930s, especially in small production runs.

Receiver construction

The builders of today’s solid
state, circuit-boarded
communication equipment
would smile at the construction
techniques used in the Comet
Pro. The only means of
achieving high gain and circuit
stability was to use metal, and
a lot of it. A heavy, plated-steel
chassis formed the central
assembly. The chassis slid into
a double keyway in the
ponderous steel cabinet in
such fashion as to lock the two
units firmly together. Once in
the cabinet, numerous screws
made the units as one, and the
final assembly truly
represented “battleship
construction.” In truth, the
Navy admired the rugged
Comet Pro so much that they
granted a contract to the
Norden Company in 1934 to
supply a number of Comet Pro
receivers, modified to match
the Navy’'s audio lines and
incorporating plate and
filament voltmeters.

While the mechanical
stability of the Comet Pro was

outstanding, the electrical
wiring left something to be
desired. The wiring could best
be described as “point-to-
peint,” which, in today’s terms
means ‘“haywire”. A feeble
attempt was made to lace
some wires into a primitive
harness, but most wires ran
freely back and forth beneath
the chassis (see photograph).
Worst of all (from the
standpoint of today’'s collector),
the wiring had rubber
insulation which quickly grew
brittle and flaked off in large
chunks. But, aside from this
minor irritation, the Comet Pro
was “‘the best receiver in the
world.”

Many amateurs apparently
thought so. Although not as
widely advertised as some
other popular receivers, a quick
look at the “Station
Descriptions’ pages in pre-war
issues of QST will show that a
large number of prominent
stations used Comet Pro
receivers, even at the
astronomical cost of over
eighty-eight dollars!

The Comet Pro today

How many Comet Pro
receivers were built? An
educated guess indicates
about 3,500 over a period of
nearly ten years. Today, they
are a vanished breed. The
author was lucky enough to
find a Comet Pro, complete
with coils, in good condition a
few years ago. Some of the
rubber-covered wiring has been
replaced, a few new bypass
capacitors were put in, and
new filter capacitors have
replaced the old units — and
the receiver works! While
stability is poor compared with
today’s standards, receiver
sensitivity is excellent and
image rejection quite good,
considering the lack of a
separate, tuned rf-amplifier
stage. And, as the Hammariund
manual recommended, it is
always easy to tune up on the
image signal and move the
offending signal away in
frequency.

L’envoi

Alas, the Comet Pro is no
more. By the beginning of
World War Il it was superseded
by the “Super Pro’’; post-war,
the Hammarlund SP-600JX
represented the last of a long
line of extraordinary shortwave
communications receivers.

A toast, then, to the
forgotten designers of the
Comet Pro. One of the first true
shortwave receivers, this
design showed the way to the
ultimate, modern communica-
tions receiver. Others profited
from the attributes and
shortcomings of the Comet
Pro, which unknowingly was
the “test bed” of yesterday for
the receiver of today.

How many Comet Pro
receivers exist today? Aside
from the ones in radio
museums, the author knows of
three others and would be
pleased to hear from readers
who have a model of this grand
old receiver that can still give a
good account of itself today.

HRH
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there’s a world of difference
in TEN-TEC’s all-new
htf transceiver—




OMNI—THEALL-INCLUSIVE. Because OMNI has itall. Designed to
give you every advantage, every capability, whalever your operaling
specialty. Designed to give you new conveniences and new levels of
performance. Designed to give you the world of Amateur Radio with a
world of difference—the OMNI world of unique features. An unusual
combination not found in any other.

FUNCTIONAL STYLING. The “lock’” you requested. “Clamshell”
aluminum case clad in textured black vinyl. Complementary nonreflective
warm dark metal front panel Extruded satin aluminum trim bezel and tilt
bail. Conwvenienl controls. Fully shielded. And everything in a larger,
easier-fo-use size: 5%"h x 14%"w x14"d.

TOTALLY SOLID-STATE. Sharing the TEN-TEC heritage of solid-state
design leadership with its companion transceivers, the highly successful
540/544, OMNI has all the advantages of proven solid-state
technology—reliability, long life, cool performance, better stability.
8.BANDS. The world now and in the future. OMNI covers 160, 80, 40,
20, 15, and 10 meters now (crystals included for all present Amateur
bands, 1.8-30 MHz}. And it has convertible 10 MHz and “AUX" band
positions for the future.

BROADBAND DESIGN. Permits changing bands without tune-up.
without danger of out-of-resonance damage to the final stage.
ANALOG OR DIGITAL READOUTS. OMNI-A features an analog dial
with 1 kHz dial markings. OMNI-D has 043" LED readouts with the 5
most significant in red and the 6th in green to show 100 Hz increments.
BUILT-IN VOX AND PTT. Smooth VOX action with 3 easy-to-adjust
front panel controls. PTT control is available at both front and rear panel
jacks; an external microphone switch may be used,

BUILT-IN SQUELCH. Unusual in an hf rig, but handy for mning or
monitoring for a net or sked.

BUILT-IN 4-POSITION CW/SSB FILTER. 150 Hz bandwidth with 3
selectable skirt cantours for optimum CW reception.

8.-POLE CRYSTAL FILTER. 2 4 kHz bandwidth, 1.8 shape factor.
SEPARATE MODE SWITCH. Permits using all filters in any mode.
2.SPEED BREAK-IN. Switch to “fast” or “‘slow’ receiver muting to
accomodate any band condition or mobile operating.

2-RANGE OFFSET TUNING. Switch-select the =5 kHz range for
off-frequency DX wark or the £0.5 kHz range for fine tuning.
OPTIMIZED RECEIVER SENSITIVITY. Ranges from 2 uV on 160 m
to 0.3 uV on 10 m (10 dB S+N/N) to achieve ideal balance between
dynamic range and sensitivity.

GREATER DYNAMIC RANGE. Typically exceeds 90 dB to reduce
possible overload from nearby stations. Also includes switchable 18 dB
PIN diode attenuator for additional everload prevention.

WWV RECEPTION. On the 10 MHz band switch position,

FRONT PANEL CONTROL OF LINEAR/ANTENNA BAND-
SWITCHING. Auxiliary bandswitch terminals on back panel for
simultaneous control of external relays or circuits with the OMNI
bandswitch.
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BUILT-IN PHONE PATCH JACKS. Provide interface to speaker and
ruicrophone audio signals for phone pateh connection.

BUILT-IN “TIMED” CRYSTAL CALIBRATOR. In the OMNI-A a
pulsed 25 kHz calibrator desensitizes the receiver and provides an
automatic 5 to 10 second “‘on” time for easy two-hand dial skirt
adjustment.

BUILT-IN ZERO BEAT SWITCH. Permits placing your transmitted
signal exactly on the listening frequencies of CW stations.

BUILT-IN SWR BRIDGE. The "S" meter electronically switches to
read SWR every time you transmit to provide a continuous antenna
check

FRONT PANEL MICROPHONE AND PHONE JACKS.
ADJUSTABLE AUTOMATIC LEVEL CONTROL. For setting output
power level from low power to full cutput, for retaining low distortion at
desired drive power to linear amplifier.

SEPARATE RECEIVING ANTENNA CAPABILITY. Rear panel
switch and jack connect receiving section to commen antenna or separale
receiving antenna, Also acts as receiving antenna by-pass when used with
instant break-in linear amplifiers.

BUILT-IN ADJUSTABLE SIDETONE. Variable pitch and volume.
DUAL COMPRESSION-LOADED SPEAKERS. Larger sound out-
put, lower distortion, no external speaker needed,

POWER INPUT. 200 watts when used with 50 ohm load. Proven,
conservatively-rated. solid-state final amplifier design with full warranty
for first year and pro-rata warranty for 5 additional years.

100% DUTY CYCLE. Ideal for RTTY, 55TV, or sustained hard usage.
PLUG-IN CIRCUIT BOARDS. For fast. easy field service.

POWER. Basic 12 VDC operation for convenient mobile use; external
supply required for 117 VAC aperation,

OPTIONAL ACCESSORIES. As all-inclusive as OMNI is, there are a
few options; Model 645 Keyer, 243 Remote VFO, 248 Noise Blanker,
252M Power Supply.

Model 545 OMNI-A $899 Model 546 OMNI-D $1069

Experience the world of difference of OMNI, see vour TEN-TEC
dealer or write for details.

fel

TEN-TEC .

SEVIERVILLE, TENNESSEE 17862

EXPOATATIS LINCOLN AVE ., CINCAGD, ILL 6646

1
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1 Recgiver RESONATE controf for peak sensitivity

2 Recever Dual Range DFFSET TUNING control for aff-frequency 10 DRIVE control for final stage.

work 11 SQUELCH combination onjofi switch and control
12 4-Position SELECTIVITY switch for SSB and CW.
13 4-Position MODE switch, automatic 558 Normal, Reverse, CW,

3 ZEROQ BEAT swatch; spring-loaded, momentary contact

4 6-Digit LED FREQUENCY READOUIT for 100 Hz accuracy

5 OFFSET TUNING LED indicates OT switch is “on”,

& MAIN TUNING KNOB; big, easy-to-grip with integral spinner.

7 AUTOMATIC LEVEL CONTROL LED indicates ALC-region operation
8 Combination “S™ and SWR METER; swilches automatically.

and~ Lock (key down).

16 VOX GAIN control.

9 Caombination ALG control and NCHSE BLANKER onfolf switch,

14 Combination push-pull POWER switch and AUDIO LEVEL control.
15 Combination RF ATTENUATOR onioff switch and contral

17 WCX DELAY control.

18 WOX ANTI-TRIP control.

19 11-Position BAND SWITCH

20 MICROPHONE jack: hi-z input.

21 HEADPHONES jack.

22 RECEIVER OFF-SET TUNING SWITCH; 3-positon: Max-Min-Off
23 VOX-PTT SWITCH.

24 Q5K (full break-inj SWITCH. 2-position: Fast-Slow.



First of all, I'd like to say that
this article is not intended to
be a short course in writing,
technical or otherwise. It is
rather a set of guidelines on
how to get your ideas into print
in the Amateur Radio maga-
zines. You don’t have to be an
engineer or a master of
journalism to sell ham articles.
However, if you observe a few
established rules in preparing
your article, the chances of the
article’s being published will
certainly increase.

The publishers of Amateur
Radio magazines are always
locking for articles that appeal
to readers, and payment for
accepted material certainly
makes writing worth the effort.
Who knows? If your idea is
appealing and well presented,
perhaps the check you get for
it will help pay for some of that

"Write t

new equipment you'd like
to buy.

Originality counts. If you've
discovered a new way of doing
something that costs less or
requires less effort; if you've
solved a problem in a unique
way; or if you have a tale to tell
that will benefit other hams —
you may have a winner. Here's
how to cash in on those ideas.

Discipline

Don’t let the word
“discipline"” scare you. If you're
a beginning writer with a good
idea that you'd like to see in
print, you must observe a few
basic requirements of presenta-
tion in your manuscript. By
“discipline’” | mean scrupulous
attention to detail. Let me
explain.

Suppose you're thinking
about submitting an article to a

at Arti

BY ALF WILSON, W6NIF - ¢ /
\
Want to cash in on your ideas? ha) |
Here are some tips on writing articles Ny
for the Amateur-Radio magazines \ll To—
:&-‘—“ _";.
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ham magazine on a pet circuit,
an adventure you've had during
Field Day, a report on a club
project, or whatever. When the
manuscript arrives at the
editorial office, the editors pay
particular attention to details
— details such as these:

1. Are all pages numbered?

2. Are all figures (i.e., photos
and schematics) numbered,
and do they have captions?

3. Are all figures mentioned
by figure number in the text?

4, Is the author’s name on
each page of manuscript?

5. Are all dimensions (length,
diameter, wire sizes, screw
sizes, distances) in metric
terms followed by English
terms in

parentheses?

2
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.
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Such details may seem
irrelevant to you, but if your
submitted manuscript contains
such essential information you
can be assured that its
chances of being accepted are
much better than if these
important details are neglected.
Manuscripts lacking these
details require more work by
the editorial staff.

If you're planning to submit
an article to a particular ham
magazine, look at the articles
that have already been pub-
lished. Note their organization,
the headings used, the method
of identifying artwork.

Originality in writing your
article is most important. The
subject matter doesn't
necessarily have to be novel,
but your approach to it must be
original. And above all, the
article must be accurate. Don't
guess at component values, for
example. If you make an error
in a parts list or schematic, the
fellow trying to duplicate your
circuit might very well ruin
some expensive components.

Let's examine an example of
originality in a ham-magazine
article. Antennas are a favorite
subject. Almost every issue of
every ham magazine has at
least one article on them. If you
take a look at page 54 of the
June, 1978 issue of Ham Radio
Horizons, for example, you’ll
see an article by G3LLL
entitled “Inverted-V 2-Element
Delta-Loop Antennas.”

Well, there's certainly
nothing new about inverted-V
or delta-loop antennas. They've
been around for years. But
notice how author G3LLL
exploited the characteristics of
these two antenna designs into
an original article that explains
how to build a beam antenna
for next to nothing. The article
is only two pages long, but all
essential information is
included. Notice the short,
direct sentences; the short
paragraphs; the attention to
detail in the illustration.
Nothing is left to guesswork
for the builder. If you can read
English and follow simple

directions, you can build this
inverted-V delta-loop antenna.

Author G3LLL capitalized on
an idea by injecting some
originality into an old subject.
He probably spent a lot of time
preparing the article in outline
form before he started to put it
together. And that's what
pays off!

Organization of your material
is also important — first things
first. Let's talk about that.

Article organization

How to put the pieces
together is perhaps one of the
worst stumbling blocks for a
beginning writer. If you're
seriously interested in writing
for publication, you can get a
lot of ideas by just examining
printed articles. The article
must have a definite beginning,
a middle, and an end. The
beginning must spark the
reader’s interest and make him
want to read further: why did
you write the article in the first
place? Why should the reader
read further? Did you have a
problem that you solved? How
will your solution benefit the
reader?

The middle of the article
defines the solution to the
problem: how to build it; where
to find the parts; precautions;
tips based on your experience
with the project; and illustra-
tions (with appropriate
captions).

The end of the article sums
up your concluding thoughts. It
includes your observations on
further work, perhaps, or
recommendations for further
reading. The concluding part of
a construction article (as in this
antenna example) needs only a
few sentences — a summary of
the results obtained by the
author with the antenna. Use
your own judgment and tailor
the end of your article to the
subject matter. Many readers
look first at the conclusion of
an article before deciding to
read further.

How long?
Generally speaking, an article

should be long enough to tell
the story in full, but not so long
that the reader gets lost or
bored. Excess material will be
spotted and cut by the editor,
of course, and taken into
account when acceptance and
payment are considered; more
words don’t automatically
mean more money.

If you would like to estimate
how long your article will be,
pick an article from the
magazine you hope will publish
yours, and type a page from it
on your own typewriter. Use the
recommended double spacing,
and leave 4-cm (1-1/2-inch)
margins all around. This will
tell you approximately how
many sheets of typewritten
copy will make up a printed
page for that particular
magazine.

Artwork

Illustrations and photographs
enliven an article and help the
reader become interested in it.
They should also help tell the
story. You do not need to be a
draftsman to draw the accom-
panying diagrams — just be
sure they are clear and correct.
Most publishers have prople
who will redraw diagrams and
illustrations to meet the
standards of their magazine, so
don’t worry about submitting a
finished product.

Photographs should be clear
and /arge. All photographic
material will lose quality as it
goes through the reproduction
process, so you must start with
the highest quality in the first
place. If your photographs are
fuzzy, dull, and of poor con-
trast, they will be worse when
they come off the printing
press. If you have negatives,
send them along with your
prints. Sometimes a poor but
essential photo can be
salvaged by good work by the
photo processor. Most color
slides and Polaroid prints are
useless for article illustration
purposes.

In your photo, try to show
what is essential. A shot of a
chassis taken from 5 meters (15
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feet) away is useless if you are
trying to show how a wire is
connected to a tube-socket pin.

The editor’s viewpoint

Magazine editors are human,
believe it or not, and they have
problems. If you can reduce the
editor’s workload by submitting
a well-organized and well-
thought-out article, your
chances of acceptance will be
greatly enhanced. Take time to
go over your piece objectively.
Let it rest for a few days after
you've prepared it, then scruti-
nize it from the standpoint of
the editor. Remember, the
editor can be relentless. He's
looking for trite phrases,
clichés, unnecessary words.
Above all, he’s looking for
completeness in your handling
of the technical material. The
magazine editor is the guy who
has to take the lumps from
irate readers who find errors!

Ideas, ideas, ideas

You don't have to write an
article to break into publication
in the ham magazines. Perhaps
you like to draw and are a
pretty good cartoonist. Many
ham magazines publish
cartoons as fillers at the
bottom of a page. Surely you've

had an idea for a cartoon. Even
if you can’t draw, perhaps you
have a friend who can put your
idea into a good drawing.
Here's one for openers:

Scene: An elaborate ham
station. Loads of equipment
from floor to ceiling. A DX
pileup is in progress, and the
OM is shouting into the mike.

Cartoon caption: “Hey, Joe ,
this is Bill. I'm running low
power. Tell him to listen

for me!”

Corny? You bet! But if the
cartoon is handled well,
it'll sell!

Another source of income is
writing small articles for
departments of special interest,
such as Benchmarks in Ham
Radio Horizons. These pieces
are short, to the point, and
contain information capsulated
into a few paragraphs. Often
they don't have illustrations but
provide informative reading on
a “‘better way to do it.” The
opportunities are endless.

Checklist

Before you take the plunge
and mail your article to your
favorite ham magazine, look

Cue Card for two-meter FM

Have you ever been frustrated
by seeing a two-meter antenna
and call-letter plate on the car in
front of you and realizing that it
would be difficult if not impos-

The “mirror image” card is displayed
through the windshield to let a driver in
front of you know that you want him to
go to the 146.520 direct frequency.
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sible to alert the driver and to
talk to him on the air? A simple
cardboard frequency-cue-card
can solve the problem. The card
| use is about 15 x 45cm (6 x 18
in.) and has 146.520 on one side
and the mirror image of 146.520
on the opposite side. The letter-
ing was done with a dark colored
felt marking pen. If the car you
want to talk to is ahead of you,
the mirror image is held up
facing your windshield. The
driver ahead reads 146.520 in
his mirror and should promptly
respond on that frequency.
Holding the card so it is visible
through the rear window with
the direct lettering exposed will
let a following driver know what
frequency you are on. It works!
George A. Wilson, Jr., W10OLP

again at the following list of
essential requirements:

1. Name and callsign on each
page
2. All pages numbered

3. All illustrations have
captions

4. All illustrations with figure
numbers are mentioned
in text

5. All dimensions are given in
metric terms followed by

English terms in parentheses
(saves a lot of editorial work)

6. Self-addressed stamped
envelope for return of
unacceptable material

7. Cover letter to the editor

(This is the “concluding”
section of the article.)

Presented here are some
ideas for those who would like
to see their ideas in print in
Amateur-Radio magazines.
Magazines have different
standards, but all require the
essentials of presentation I've
outlined. Originality is the
keyword. Attention to detail is
essential. Completeness and
accuracy sum it all up. See you
in print. HRH

W1QON displays the “direct” side of the
frequency cue card. This side is used to
let following drivers know what fre-
quency you want them to go to. Simply
hold the card over your shoulder and
listen or call on 146.520!



ALABAMA
Long's Electronics
Birmingham, AL 35234
800-632-3410
ARIZONA

Kryder Electronics
Phoenix, AZ B5013
602-243-3729
ARKANSAS
Warren Electronic Service
Forrest City, AK 72334
501-533-8887

CALIFORNIA

CDSElact. & Hobbies, Unitd,

Buena Park, CA 50620
714-094-6843
Electronic City, Inc.
Burbank, CA 81505
203-B42-5275

Ham Radio Outlet
Burlingame, CA 94010
415-342-5757

Ham Radio Outlet
Anaheim, CA 92801
714-761-3033

Ham Radio Qutlet
Van Nuys, CA 91401
213-988-2212

Ham Radio Outlet

San Diego, CA 92123
714-560-4900
Quement Electronics
San Jose, CA 95128
405-998-5900

Shaver Radio

Santa Clara, CA 95051
408-247-4220

The Radio Placa
Sacramento, CA 95818
916-441-7388

Tower Electronics Corp.
Mission Viejo, CA 32675
714-768-8900

Webster Radio, Inc.
Fresno, CA 93726
208-224-5111

CONNECTICUT
Halrr Electronics
Hartterd, CT 06114
203-527-1881

Thomas Communications
Newington, CT 06111
203-667-0811

DELAWARE
Amateur & Advanced
Communications
Wilmington, DE 19803
302-478-2757

FLORIDA

Amateur Electranic
Supply, Inc.

Orlando, FL 32803
305-894-3238

Amateur Wholesale
Elactronics

Miami, FL 33178
305-233-3631

Grice Radio & Elecironics
Pensacola, FL 35202
904-434-2481
International

Fox Tango Club

£48 Lake Dora Orive

W. Palm Beach, FL 33411
[for Yaesu Products Only)
Ray's Amateur Radio
Clearwater, FL 33516
813-535-1416
GEORGIA

ACK Radio Supply Co.
Aflanta, GA 30308
404-351-6340

Brilts 2-Way Radio
Smyrna, GA 30080
404-432-8006
800-241-9961

Hobby Electronics Center
College Park, GA 30349
404-836-4900

IDAHO

Ross Distributing Co.
Preston, |D 83263
208-852-0830

Here's a Holiday gift every Ham can use that costs less than $5.
Our custom made covers protect equipment value and make Ham
stations look great. We have covers for all currently available
equipment and accessories, as well as hundreds of items no leng-
er manufactured.

ILLINOIS
Aureus Electronics, Inc.
Naperville, IL 0540
312-420-8629
Spectronics, Inc.

Dak Park, IL 60304
312-B48-6778
INDIANA

Hoosier Electronics, Inc.
Terra Haute. IN 47802
B12-238-1456

Kryder Electronics

Fort Wayne, IN 46815
219-484-4954

Van Sickle

Radio Supply Co.
Indianapolis, IN 46205
317-547-3589

IOWA

Bob Smith Electranics
Fi. Dodge, 1A 50501
515-576-36B6

HI Inc

Council Blufls, 1A 51501
712-323-0142
KENTUCKY
Cohoon Amateur Supply

Trenton, KY 42256
502-886-4534

MARYLAND
Electronics International
Sarvices Caorp.
Wheaton, MD 20902
301-846-1088

Comm Center, Inc.
Laure|, MD 20810
301-792-0600

MASS.

Tel Cam, Inc.
Littieton, MA 01460
617-486-3040

Tufts Radio Electronics
Medford, MA 02155
617-395-8280
Com-Mar

{Only FRG-7, 7000)
Naorthboro, MA 01532
617-293-2411
MICHIGAN
Ferris Radio

Hazel Park, M| 48030
313-398-6645

Radio Supply & Eng.
Clawson, M 48017
313-435-5660

Radio Supply & Eng.
Detroit, MI 48213
313-371-9050
MINNESOTA
Electranic Center, Inc.
Minneapolis, MN 55401
612-371-5200

Pal Electronics
Minneapolis, MN 55412
£12-521-4662

MISSOURI

Mid Com Electronics, Inc.

S1. Louis, MO 63114
314-961-9930
MONTANA
Conley Radio Supply
Billings, MT 59101
408-258-9554 & 9558

NEBRASKA
Communications Center
Lincoin, NE 68504
402-466-3733

NEW JERSEY

Allan Communications
6 Ocean Terrace
Normandy Bch., NJ 08739

Atkinson & Smith, Inc.
Eatontown, NJ 07724
201-542-2447

Radios Unlimited
Somerset, NJ 0BB73
201-469-4599
Radiomasters
Englewood, NJ 07631
201-56E-0738

NEW MEXICO
Electronic Module
Hobbs, NM 88240
505-397-3022

NEW YORK
Adirondack

Radio Supply, Inc.
Amsterdam, NY 12010
518-842-8330
Am-Cam Electronics
Utica, NY 13502
315-732-3656

Barry Electronics
New York, NY 10012
212-925-7000

Check the dealer nearest you.

Harrison Radio Corp.
Farmingdale, NY 11735
516-293-7990

alsp —

® New York Cily

» Valley Stream

» Carle Place

» Oceanside

Radio World

Oneida County Airport
Terminal Building
Oriskany, NY 13424
315-337-2862
International

Fox Tango Club

Bronx, NY 10463
212-796-6200

{for Yaesu Products Only)

N. CAROLINA

Telcom Co.
Kernersville, NC 27284
919-784-8833

Slep Electronics

Otto, NG 28763
704-524-7519

No Dealer?
Contact:

OHIO

Amateur Electronic Supply
Wicklitfe, OH 44092
216-585-7388

Universal Amateur

Radio, Inc.
Reynoldsburg, OH 43068
614-221-2235
OREGON

Oragon Ham Sales
Albany, OR 97321
503-926-4591

Portland Radio Supply
Portland, OR 97205
503-228-8647

Portiand Radio Supply
Medford, OR 97501
503-773-5815

PENNSYLVANIA
Electronics Exchange
Souderton, PA 1B9G4
215-723-1200

“‘Ham'’ Buerger, Inc.
Willow Grove, PA 19090
215-659-5800

Hamtronics, Inc.
Trevose, PA 13047
215-357-1400

S. CAROLINA
General International
Services (Metro Outlet),
Inc. (G.1.S.M.0.}

Rock Hill, SC 29730
803-366-7157

TENNESSEE
Germantown Amateur
Supply

Memphis, TN 38112
1-800-238-6168 in Tenn
901-452-4276

Sere-Rose & Spencer
Elactronics

Memphis, TN 38108
901-683-9125

TEXAS

AGL Electranics
Dalias, TX 75234
214-241-6414
Electronic Canter, Inc.
Dallas, TX 75204
214-526-2023
Madison Electronics
Supply

Houston, TX 77002
713-658-0268

WASHINGTON
Amateur Radio Supply Co.
Seattle, WA 98108
206-767-3222

ABC Communications
Seattle, WA 88155
206-364-8300

B & W Electronics
Seattle, WA 98188
206-242-2065

WISCONSIN
Amaleur Electronic Supply
Milwaukee, W| 53216
414-442-4200

CANADA
Communications Plus

St. Laurent, Quebec
514-337-7235

HRB Div. of TYZL, Ltd.
Box 114

Goderich, Ontario N7A 3Y5
519-524-2411

EUROPE

PK Electranics, AB
Vegagatan 3

Stockholm, Sweden
AFRICA

Millers Agencies &
Enterprises

P.0. Box/P.0. Bus 40
Folchelstroom

Republic of South Alrica

COVER CRAFT

P.O. BOX 556 AMHERST, NH 03031
Telephone (603) 673-8592



Are You
a Watt
Watcher?

If so, take a good
look at the NEW
DenTron wattmeters.

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

B./WVP-2A: Large 22" meter measures 20/200
watt ranges from 50 to 160 MHz (6 and 2 meters),
with peak reading feature and SWR bridge built-
in. Suggested Retail - $99.50

C./WVP-1A: The top of the DenTron VHF wati-
meter line! 6 - 2 meters (50 - 160 MHz), with peak
reading and hold function, 20/200 watt ranges.
Giant 3%2" meter with easy to read calibrations.
Suggested Retail - $149.50

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

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

F./WP-2A: Full function SWR/peak reading
wattmeter, 160 - 6 meters (1.8 - 60 MHz) coverage,
22" scale, 200/2000 watt ranges. Suggested Re-
tail - $99.50
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e AN BEADING
WATT BABETEN

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

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

I./WV-1: VHF coverage in a compact package,
50 - 160 MHz (6 - 2 meters), with 22" meter scaled
for 20 and 200 watts with built-in SWR bridge.
Suggested Retail - $69.50

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

K./S-2: Unique product! A full range SWR
bridge/relative power meter, with 12V DC illumi-
nated meters, 134" scales, even an on-air indicator
that's keyed by your RF power! 160 - 2 meter
coverage (1.8 - 160 MHz). Suggested Retail -
$39.50

L./Multi-PS-10: A complete 10 K per volt VOM
that doubles as an RF wattmeter! A directional
coupler is included for 20/200 watt power mea-
surements plus SWR functions. Easy to read 21/2"
scale. Suggested Retail - $49.50

M./W-1: HF SWR wattmeter, 200/2000 watt
range on a 2'2" meter, 160 - 6 meter (1.8 - 60 MHz)
coverage. Built-in SWR bridge. Suggested Retail
- $69.50

Denlron_

Radio Co, Inc.
2100 Enterprise Parkway
Twinsburg, Ohio 44087
(216) 425-3173




Your
Fizzler 237
is worth . . .

Is it used
or new?

$59.95
less chassis

$311.21
no trades

Save When You Buy!

BY EARL SAVAGE, K4SDS

Do you know anyone who pays
sticker price for a car? (Well, |
must admit that | know a
couple of nuts who do!) Do you
usually buy at less than
“‘suggested’’ prices in discount
stores, at clearance sales, and
so on? Most of us do all we
can to stretch our dollars as far
as they will go. Yet, it seems
that most hams still buy their
gear at nationally advertised
prices.

We hams always dicker over
the price of used gear but, for
some reason, do not extend
this same practice to new
equipment. We seem to think if
a "Super-Blooper 748" is
advertised at $799.95, that is
the price we have to pay.
Sometimes it may be, but more
often it can be had for less.
You can buy and save at the
same time if you know how.

In some 20 years of
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hamming, | have paid less than
list price, with but one
exception, for all major pieces
of gear. This was possible
because | have been following
an established and respected
business practice that you, too,
can use. All you have to do is
to send out bid invitations and
wait for the results to come in.
It has been some time since
| purchased the last piece of
major gear but a recent
experience proves that bidding
and the free enterprise system
can still save bucks. Here is
how my latest effort turned out:

Bid invitations mailed 24

Bids returned 22

High bid price 100%
Average bid price 85.6%
Low bid price 77.5%

(Savings to me 22.5%)

Now, that's no small amount,
nearly one-fourth on an item
that costs several hundred

dollars. Here is what it cost me
to save that much:

24 bid-form
copies $ .72
24 envelopes .11
24 stamps 3.12(3.60 today!)

$3.95 (4.43)

Plus two weeks for the
returns to come in.

How to put out bids

Sending out bid invitations is
really a simple process; you
can get bids on one item or
twenty at the same time — just
list them on the form.

Invitations to bid on small
items do not get much
response unless the quantity is
large. Since hams usually get
only one or two of an item at a
time, it is not worth the
dealer's effort to submit a bid
(nor is it really worth yours) on
small, low-cost items.

As a general rule of thumb, |



would suggest that unless an
item has a list price of $100 or
more, don't ask for bids. Of
course, if you are sending out
bid sheets for a large piece of
gear, it is perfectly acceptable
to list smaller related items,
too. For example, you could list
earphones, antenna relay, coax
cable, and other accessories
with a receiver.

A suggested bid form is
shown in Fig. 1. You can use
one like it or change it to meet
your particular circumstances.
Notice that this form includes
shipping charges in the bid
price, so that it is easy for you
to compare costs whether the
bidder is across town or across
country.

This form is set up to get
one bid price for the package
of items. It works well if you
feel reasonably sure that most
dealers will be able to supply
both (or all) items. If this is not

Fig. 1. Sample bid form for a package deal.

the case, the form should be
modified as in Fig. 2 to allow
bids on each individual item or
subgroup of items.

Where do you send bid
invitations? Just go through
this (and other) magazines and
note the names and addresses
of advertisers who sell the kind
of equipment you want to buy.
If you are not sure that a dealer
handles the brand(s) you seek,
send him one anyway — it will
only cost you a few cents.

Attempt to get a good cross-
section of dealers — large and
small; big city and boondocks;
Eastern, Western, and Midwest.
| suggest that you send at |east
a dozen invitations; more than
25 or 30 is superfluous.

Trade-in items

This buying procedure will
work whether or not you want
to trade in your old equipment.
Notice that the sample bid

form asks for both cash price
and trade-in price. It could
specify either one without the
other.

My experience has shown
that you are financially better
off to take a low cash price and
then sell the old gear yourself
at a fair price or even a little
less. It just depends upon your
circumstances.

Pros and cons

As with everything, there are
advantages and disadvantages
to purchasing by bid. A list of
them will answer some of your
questions and may even
surprise you.

The obvious advantage is
that you can save a bunch of
cash. Depending upon the
items you are purchasing and
where you send for bids, your
saving may be more or less
than my recent 22.5%. You will
never know until you try.

Fig. 2. Sample bid form for individual items.

K45DS
Earl R. Savage
2503 Westerly Avenue

TO:

Super-Blocper 749 Tuner

offer under these conditions:

Charlottesville, Virginia 22903

December 15, 1978

I am planning to purchase the following package:

Super-Blooper 748 Transceiwver

Please respond to the packages lisced below, which you

1. You will honor your prices for up te 30 days. Fi

2. Your prices include pre-paid shipping via UPS.

TO

K45D5
Earl R. Savage

Charlottesville, Virginia 22903

December 15, 1978

I am planning to purchase the items lisced below., Please
indicate your bid on the icems individually and/or in
groups of your selection. Your bid signifies agreement to

the following conditions:

1. Your prices imclude shipping wia UPS.

You will honor your prices for up to 30 days.

3. My Pizzler 237 is in wvery goed condition (both
aperation and appearance) and is unmodified.

5

(Signature)
(signacure) 0 0
______________________________ Your Quote
[[] With trade-in of Fizzler 237 Quantity Unit per unit total
-3 for a new 748/749 package
D srnan s ¥ gl - 1 each Super-Blooper 749 Tuner
ith trade-in o zzler e S
125 feet RG-11/U Coaxial Cable
$ for a used 748/749 package SRS
0o o 4 each  PL-259 Coax Connectors SR
o trade-in
s " 148/ 749 " 1 sach  Speady 15 Electronic Keyer
or a new 74 package
0O e 1 sach  Jackson 5 Paddle
o Trade-in
1 each Green 352 88 Digital
5 for a used 748/749 package Multimeter
Date Signature of Company OFficial Dite Signature Of Company DEficial

EN

Purchaser reserves the right to order items
individually and{otr by group at the prices showm.
73,
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It’s easier

Dx’er
Contester ¢ Trafficman
Ragchewer

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

Wnuelectmnics
DIVISION OF TELEX COMMUNICATIONS, INC.

B&OT NORTHEAST HWY & LINCOLN. NE 58505 USA
telephone: 402-467-5321 telex: 48-4324

Europe: 22, rue de1a Laglon-g'Honneur, 93200 &1 Denis, France,

telephone: A20-538-46, telex: 63-0073
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Now, let’s take a look at the
real and supposed disadvan-
tages, cne at a time. First, of
course, is that matter of a two-
or three-week wait for the
responses. If you must have
the equipment now, forget
about bidding. This is not for
spur-of-the-moment buying or
for the impatient ham.

Then there is the question of
service, and a general feeling
that you can’'t have low prices
and service, too. The answer to
this one is: Yes and No.
Certainly, you have every right
to expect supreme service from
the guy who makes an extra
$100 (more or less) on your
purchase. On the other hand,
how much service do you
expect to need on a piece of
fresh, factory-sealed gear? If
your rig should need service
during the manufacturer’s
warranty period, it will probably
end up going back there
anyway. You can ship it just as
well as the dealer. After the
warranty expires, you are going
to have to pay for service,
either at the place you bought
it or elsewhere. To me, this
disadvantage does not seem
very important on new
equipment.

There are those who say they
prefer to buy locally: “Old Jake
surely has been helpful to me.”
Fine, give old Jake a bid form,
too, and let him take his
chances with the competition.
(Advice is cheap; when was the
last time he gave you a $100
item off the shelf?) An
alternative is to get your bids
and then ask Jake how close
he can come to the low bid —
he should be at an advantage
since he won't have to pay any
shipping. But, of course, you
could just pay old Jake his
asking price and, thus, bear the
cost of mixing business with
pleasure.

Some hams may feel that
they won’t know what they are
getting. Well, friend, if you
don’t know, you had better not
buy at all until you do know.
Check the advertisements,
study the specifications, read
the laboratory and user reviews

and evaluations, check with
other hams, perhaps even
operate one at a friend’s shack.
You should feel free to visit cld
Jake's store to look it over
since he will have an
opportunity to sell you one.
Then, check your money sock
and make your decision before
you buy anything by any
method.

That just about takes care of
the major "'disadvantages” of
asking for bids on ham gear.
Personally, | have not had any
problems while using this
method over the years.

Summary

In most cases, using a
bidding procedure can save you
money on purchases of new
ham equipment. Of course, it
won’t do much for you if the
item is available from only cne
supplier. 1t will work on the
purchase of used gear but the
risks are greater; keep in mind
that most dealers will not take
trade-ins on used items.

The way | figure it, this
bidding adds up to one of two
things. Either | can buy what |
want for about 20 per cent less
than the advertised price or |
can get, in effect, a second
item worth about one fourth as
much for “free.” The old free
enterprise system works if you
give it a chance! HRH




JANEL QSA-5

2M Transceiver
Preamp - High Gain

Great Performance — $41.95
dbl d

Number MHz 100 ft. 100 m

8/U TYPE 9838 150% i 2'3
DOUBLE SHIELD 39c¢/ft 200 28 85
300 33 108

400 38 125

“ i S B
25¢/ft. 20 26 85

300 33 108

Mo, 400 38 125
sl 8237 w0z 88

8/U JAN-G-17A 21¢/ft 400 b 15.4
200 7.8 256

o T T

azumLcao  20¢/ft 400 a1 j54

8235 Product Description: Bare copper, 2

conductors parallel, brown
polyethlene insulated. Amaleur
= 12¢/ft Iransmitting and receiving twin lead
— 1k/W(RF] rated up to 30 MHz,

with a
MODEL 3210 Product Description: Bare copper, 2
43 COI‘IdIiI_Il:IOI'S paraliel ﬁlué‘u'_p
polyethylene insulated. 1 kW (RF)
19¢/ft rated up to 30 MHz.
- = 8448 No. of Cond. — 8

ALL ITEMS AND ELEMENTS
ORDINARILY IN STOCK

Prepaid Shipment in Continenial USA Only

AWG (in mm) — 6-22, (7x30). [.7T6)
—— 16¢/ft 2.18, (16x30}, [1.19]

—=
\\cfh]:

Ng. of Cond. — B
AWG [in mm) — 216, (26x30), [1.52);
6-18, (16x20), [1.17]

Alumifoam Transmission Line

1/2" & 7/8" jacketed aluminum clad 50 ochm transmission Conﬁnuousw Tuneable
line with copper clad center conductor. Covers All Amateur Bands from 160-6 m.

Provides 20 db of gain
AVAILABLE IN BOTH CUT-TO-LENGTH Dual Gate FET for low noise figure
AND BULK REELS . . . AND AT An RF sensing circuit allows use with
TRULY ECONOMICAL PRICES. transceivers
Built-in 117 volt AC Power Supply
Connecting Coaxial cable for transceiver
included

Loss Characteristics/100 ft
150 MHz 450 MHz Price Conn.

12" 1.05db 1.80db $0.60/ft $15 ea.
718" 0.68db 1.15db $1.50/ft $25 ea.

TERMS: All prices FOB Houston. Prices subject lo change withou! notice.
All items Guaranieed. Some ilems subject o prior sale, Send lellerhead for
Amateur dealers price |ist, Texas residenis add 6% 1ax. Please add
postage estimate.

$89.50

W5GJ, WSMEB. KHAAD, NGJ, WHIMJ, AGEK, WDSEDE, K5ZD, WDSAEBR,
WASTGU, WD58DX, WBSAYF, KSRC, KSBGBE.

Have A Nice Day!
DLaA.




O! HO! HO!

If you’re looking for an We've built the Freedom VFO
exciting approach to ham (69.95) to free you from crystal

. operation on 80, 40 and 15 meters*,
radio, take a look at what The Freedom updates almost all of
we’ve got to offer!

the older rock-bound transmitters.

Kantronics station accessories
: look sharp and work sharp
for you. The Notcher CW
fﬂter (34.95) makes your re-

ceiver selectivity razor

sharp to slice away
QRM. The Standard
- frequency calibrator
{39.95) adds to the excite-

Into each piece of
Kantronics amateur %
radio equipment, /£
we’'ve built some- /
thing exciting. ;
We've built an 80
and 40 meter CW {3 &
! receiver that's small §iEEs
. enough to fit in your N
' se! But even at N
ces, the portable ™
(79.95) can pick up

el

- ducing pinpoint location of
- band edges (even meeting and -
_ net frequencies) to your station:

| signals as weak as a micr vbit' e capabﬂltles The Source power
- {Optional headset, 10. 95) - supply (39.95) brings your
The Rockhound QRPp : - Kantronics station home with

~ transmitter (19.95) is smaller - better than 2A @ 13.8 VDC,
et (abgut 3. 5”x 4’x1.57), but L and an internal speaker as weli

suntchés between HF and'Vng
o antennas for you,
w1thout control cables

“ment of operating by intro-




. \
(but not ho-hum)

For antennas on the road, the strong 13 Tape or QXX Tape, a sturdy
Mobile 2 magnetic (19.95) and the brass key and a handsome code
rugged Mobile 2 trunk mount (11.95) practice oscillator.

can't be beaten for a VHF bargain. Add to the Speed Kit WQXT's

Both come in 5/8 or 1/4 wavelength Novice Class License Manual,
for 144-48 MHz, 220 MHz or 440 your choice of a second tape, and
MHz. you have the Ham License

Even if you're just beginning Success Kit (27.95).

in ham radio, or trying to Keep your eye on Kantronics
upgrade, we’ll help you find - for the exciting approach to
an exciting approach! Our ham radio. We won't let you
QSO Tape (7 1/2, 10, 13 and 15 down!

~ WPM), QSO 13 Tape (13 WPM
;---}3;.:.-(‘{}%’) 01% QXX Tape (20 23and 26 How to:.:order

'WPM) for $4.95 generate computer— e g ﬁgfrje?ler ;sm mnﬁfr;;ghfhe !;ant;omcs el
ST G TR e s W St e W e ! - Jamilg-design line-vet, ask him, ‘For BEBER e
perfBCt SlmUIated MOI‘SE code ! sake, tishy not!?” Then order directly from the
contacts designed for the latest FCC manufacturer by Ph”’}f, (913842 7745), or
sure to specify exactly what you
- exams. need and in what quantities. We accept
-~ And even when you dont have time = z’f&si&g”g eDVSr@d Cheg; ey Ogﬂr
. AL T } araers NI forgel &
- toiread, youcan study for the 0 R G T b and
- Novice theory exam with the et L e L
Novice Study Cassette (4.95). in all prces. Information and Authorised
= : : lership list available on direct re t.
The Code Speed-Building Kit Thanks and Merry T
(19.95) includes your choice of 5,
71/2, 10, 13, 16, or 20 WPM _ -zHKANTRDI\IICS

stanclard _tapes QSO Tape, QSO‘ i The Lightweight Champs.

Phone: 913-842.7745
1202 East 23rd Street
Lawrence. Kansas 66044

N@ nége CI&SS 5 Pncesgoadthmugh 24’1.1’79 4
Amateur . _
Radio

o =4




The Art and

Science of Soldering

BY KARL T. THURBER, JR., W8FX/4

Learn to do it right, and save many later headaches

There really is nothing all that
difficult about soldering. Still,
most kits that are returned to
the manufacturer, and a good
number of homebrew projects
that go awry, suffer from no
more than poor soldering.
Although “cold” connections
cause most soldering prob-
lems, short circuits, flux
corrosion, heat damage to
components, and the like also
cause grief to the builder.
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Soldering is a quick, simple,
and inexpensive method of

joining metals together. In fact,

solder is one of mankind’s
oldest and most widely used
alloys, being used by the
ancient Romans and medieval
architects. Unfortunately, it is
frequently misunderstood and
even more frequently misused.
So, before discussing how to

solder properly and what equip-

ment to use, let’'s first take a

look at solder
from a technical
standpoint — the
science of soldering.
Some metals are just not
solderable, at least in their
natural states, not having an
“affinity” for solder. Therefore,
you need to first consider the
metal to be soldered — some
of the problem ones being
magnesium, chromium, tanta-
lum, silicon, and aluminum.
This doesn’t mean that it's
impossible to solder to them;
it's just a lot more difficult.
Aluminum can be soldered, for
example, if you use a special
flux. To solder most of the
difficult metals, they must be
plated with a solderable metal;
sometimes even solderable
metals are plated in order to
increase their shelf-life and
make them even easier to
work with.

Interestingly, non-metals
such as ceramics and glass
can be made solderable by a
process called “firing,” in
which powdered silver, or other
metal, is mixed with a borate,
heated, and applied to the non-
metallic surface, resulting in its
becoming coated with the
solderable metal.

What is solder?

Solder is simply a tin-lead
fusible alloy that flows at a
fairly low temperature, around
370°F (187°C). The low melting
temperature allows connec-
tions to be made easily with
home-workshop tools —
soldering irons, guns, and
pencils. Sometimes, small
amounts of other metals such
as antimony, bismuth, or silver
are added to the tin-lead alloy



to enhance the solder’s charac-
teristics or to make it suitable
for some special purpose.
Because of its relatively low
melting point, solder is used to
form a metallic union or “joint”
of two metals at a temperature
well below their own melting
points. To do the job right, the
metals must be clean and free
of all non-metallic matter, such
as grease, or oxides which
form on the surfaces of most
metals. These impurities form
an insulating barrier that
prevents good metal-to-metal
contact; excess oxides or other
“junk” on the surfaces will
make good soldering very diffi-
cult, if not impossible.

Solder is usually identified
by its tin-to-lead composition. If
you look at a package or roll of
solder, you will probably find
listed either the figures 40/60,
50/50, 60/40, or 63/37. These
numbers are the percentages of
tin and lead, the tin percentage
always being given first. As you
will see later on, solder with a
higher tin content melts at a
lower temperature, which is
usually desirable. Solder with
more tin also costs more,

because tin is an expensive
metal.

Let’s examine more closely
just what happens when you
use that soldering iron or gun.
Since solder adheres by
depending on a solvent or
metallurgical action, the whole
process breaks down if the
solder itself is of poor quality,
or of the wrong composition.
When tin is added to lead, the
melting point of the /ead
decreases along a known com-
position-temperature line.
Likewise, when lead is added
to tin, the melting point of the
tin is lowered along another
such composition-temperature
line. The intersection of these
two lines is known in the trade
as the eutectic point and is
shown graphically in Fig. 1. The
so-called "eutectic alloy”,
made up of 63% tin and 37%
lead, has a melting, or
eutectic, temperature of 361°F
(182°C). This composition is
the standard for electronic pur-
poses (being approximated by
60/40 solder), and has a very
sharp, pronounced, melting
point. Other solder composi-
tions will have a flexible or
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Fig. 1. As the percentage of tin and lead changes, the melting point varies along a
smooth line. The lowest melting-point temperature is for a mixture of 63 per cent tin,
37 per cent lead (information from the booklet Solders and Soldering, prepared by the
Solder Manufacturers Committee of the Lead industries Association).

Rosin core solder of 80/40 composition
is the most free flowing variety. The
smaller diameters are particularly good
for PC board work. High-quality solder is
essential for good solder connections
and trouble-free electronic circuits.

plastic range running from the
361-degree eutectic tempera-
ture up to the melting points of
either pure lead (620°F, 326°C),
or pure tin (450°F, 232°C).

Another point that we haven't
discussed is strength: a nice-
locking solder connection does
nothing for you if it won’t take
at least a little stress and
strain. Since tin is a more
active metallic “solvent” than
lead, the quality of the joint is
very closely related to its tin
content. Taking a look at Fig. 2,
you can see that solder with
less than about 30 per cent tin
content is inferior in its ability
to take stress. The alloy
‘*quality curve” reaches its
peak with about 60 per cent tin
alloy, which happens to closely
correspond to the composition
of the eutectic alloy we just
described. Solders with a 63/37
or 60/40 composition are the
most free-flowing kinds and are
particularly good for working
on delicate printed circuits.

Solder is most convenient to
use in thin 16- or 18-gauge wire
form; thicker solders are diffi-
cult to control in terms of
quantity and usually don't flow
quickly enough. Be sure to buy
only the best solder, and if it
causes any problems, discard it
and try another brand!

How about fluxes?

Three things are necessary
for good soldering: good
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Fig. 2. The stress resistance of a sol-
dered connection is related to the per-
centage of tin in the alloy, and the point
of best resistance is not far from the
63/37 eutectic point shown in Fig. 1
(from “Solder and Soldering,"” by Clifford
L. Barber, Research Director, Kester
Solder Company, in Popular Electronics,
March, 1973, reprinted by permission).

solder, enough heat, and the
right flux. The solvent action
that takes place between
metals when you solder them
can't properly take place if the
metals are insulated from one
another by a nonmetallic barrier
or film, such as that formed by
an oxide. The soldering flux
removes the oxide film (which
is usually invisible to the eye)
during soldering, to allow good
metal-to-metal contact and the
metallurgical process to take
place. The action of the flux is
sometimes known as wetting
the metal; after soldering is
complete, the oxides lie inert
on the surface of the solder
joint.

There are literally hundreds
of soldering fluxes on the
market. But, you will likely see
three basic types: acid or
chloride, organic, and resin or
rosin. Rosin flux is the only
kind that’'s usable in electronic
construction and repair work.
Acid and chloride-salt fluxes
are very highly corrosive (since
they attract moisture) and have
no place in electronics! A non-
corrosive, non-conductive,
rosin-type flux is excellent for
general-purpose electronic
soldering. A special aluminum-
oxide-reducing flux is also
available for soldering to
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aluminum. Using the acid or
salt type fluxes is almost sure
to lead to later problems with
circuitry — remember this fact,
if nothing else, from this
article!

For solder to properly adhere
to a connection, the metal
surfaces have to be free of
oxides, clean, and well heated.
The most effective way of
reducing oxidation is the use of
an oxide-reducing rosin flux,
though it won't remove grease,
dirt, paint, oil, dust, or other
foreign matter (you do this
yourself with a brush or cloth).

Solder and soldering fluxes
are so closely related that the
two have been combined and
manufactured in a balanced
combination for general
purposes. The solder is
fabricated so that it contains
one or more cores of rosin flux.
Since the flux-core types of
solder combine both the solder
and flux, two materials whose
characteristics are physically
and chemically very different,
the solder should be used in
such a manner that both are
applied at the same point
where the action of both is
needed. This is done by placing
the tip of the soldering iron
directly against the connection
to be soldered, and simultane-
ously applying the solder at the
point of contact of the iron
with the metal. This means that
you don’t let the solder run
down the tip, or try to heat up
the whole area first. (More on
soldering techniques later.)

From the preceding discus-
sion, it's pretty obvious that
you don’t want any acid-core
solder in your toolbox; these
types may have some good
industrial or automotive uses,
but are not what we want to
use at all. Most kit manufac-
turers are adamant against the
use of acid-core solder on their
kits, often supplying just
enough rosin-core solder to
build the kit, hoping the kit-
builder will take the hint and
use the hank supplied. In fact,
Heath Company's warranty
clearly states that it will not

cover any kit damage caused
by corrosive solder, also, if you
run into trouble with a kit wired
with acid-core solder or paste
flux, Heath won’t repair it.

Take heed!

Finally, watch out for solder
you may find in discount
stores, hardware outlets, and
other places that cater to the
general public. Read the label
of the solder pack carefully
(reject it if there is none!), to
make sure that what you have
isn’t an acid-core type, or an
excessively thick-diameter
industrial version that’s hard to
work with, or is solder of the
wrong composition (such as
40/60 type). You don’t want
this, either, since the melting
point of 40/60 solder is many
degrees higher than the
60/40 kind!

Some soldering problems

One of the biggest problems
in getting good results in the
soldering process is insuffi-
cient heat. The alloying action
just won’t proceed properly if
there isn't adequate and
uniform application of heat
between the solder and the
metal being soldered. Good
solder joints won’t happen
unless the metal is hot enough
to keep the solder liquid;
otherwise, what results is the
classic cold solder joint. The
cure: use enough heat to do
the job, but no more.

Another exasperating situa-
tion occurs when you try to
solder a heavy piece of metal

A professional at work soldering delicate
equipment. A binocular microscope is
used to view the operation (courtesy
Ungar Division of Eldon Industries).



with a cheap, under-rated
soldering iron with insufficient
heating capacity. The cure,
obviously, is to use a big
enough iron — but recognize
that if you're trying to solder
something really large, that it
isn't really electronic work at
all, but more like welding!

Cold-solder joints can cause
enough frustrations to make
the most stalwart individual
curse and mutter under his
breath when he tries to trouble-
shoot the symptoms of this
malady. These cold-solder
problems tend to blend into
regular electronic malfunctions,
making them particularly diffi-
cult to spot. They can appear
as either open, intermittent,
high-resistance, or even
apparently normal connections.
They can trick you into sus-
pecting other components,
such as resistors, transistors,
capacitors, and tubes. (A good
magnifying glass and a sharp
eye to check for ragged-
looking, flaky, or loose con-
nections helps).

The tools of the trade

If you are confused and
perplexed by the catalog
descriptions and advertise-
ments far soldering gear (guns,

irons, and accessories), you
have good company. The state
of the soldering art has
progressed considerably over
the years, along with the rest of
the electronics field, and has
spawned many new, and even
exotic, tools and aids.

For most applications, the
plain old soldering iron is still
the most widely used and is
quite effective, if one is chosen
that is right for the job. On the
other hand, too much of a good
thing can cause problems, too,
in soldering delicate printed-
circuit boards; too much heat
invites disaster in complicated
electronic circuits. Obviously,
the iron used and amount of
heat applied must be suited to
the specific application — 200-
or 300-watt irons and guns
shouldn’t even be on your
workbench if you plan on doing
electronic soldering as
opposed to general-purpose
electrical soldering.

There are a large number of
soldering tools on the market
for both general and special-
ized applications, including
large soldering irons, pencil
irons, and guns. All of them are
rated by their electrical power
consumption. Due to their high
efficiency, you can disregard

Radio Shack Custom Design soldering iron is shown here resting on a handy iron
holder, which keep the iron conveniently located, but which prevents the hot tip from
coming into contact with other materials or components (courtesy Radio Shack Cor-

paration).

Many of the modern soldering irons have
heating elements that you can remove
from the handle. In addition to the easy
replacement feature, it allows you to
tailor the heat power to your need.
Shown here are the 27, 372, and 50 watt
sizes (courtesy Radio Shack Corpora-
tion).

any losses and consider the
wattage rating as “‘heat power,”
for practical purposes. This
heat-power rating designates
the tool as being for light duty
(15 to 50 watts); medium duty
(50 to 100 watts); or heavy duty
(100 watts and over). However,
the arbitrary ratings placed on
the equipment by manufactur-
ers can be tricky. For example,
some very cheap “30-watt”
irons have a tough time even
getting solder to melt, while
some “100-watt” guns will
practically vaporize your con-
nections. So you have to be
aware of the ratings, but at the
same time don't depend on
them too much.

Both soldering irons and
pencils are characteristically
lightweight and compact,
costing from about $2 fora
“cheapie,” up to $30 or more
for precision, long-life units
which sport special inter-
changeable elements, tips, and
other attachments. Irons and
pencils are designed for
prolonged use with minimum
tip deterioration, and therefore
are especially good for Kit-
building and extensive project
work. Both have a resistance
element as the heat-generating
device, which is (hopefully!)
electrically isolated from the
soldering tip, but thermaily
coupled to it. The tip is
possibly the most important
part of the unit, since the size
of the tip greatly affects the
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A miniature drill attachment for a cord-
less soldering iron is useful In more
ways than you can imagine. It has been
used extensively in the construction and
repair of PC boards {courtesy Wahl! Clip-
per Corporation).

initial heating and heat-
recovery times. The tips are
made of various types of
metal, though copper is
generally used. A simple,
straight, copper tip with two
flat faces, like a wedge, is most
often used for general-purpose
irons. Very slim, pointed tips
are frequently used for delicate
PC-board work. Many styles of
tip faces are available, as can
be seen by the representative
sample in Fig. 3.

In recent years, a new type of
“controlled heat” iron has
become quite popular, particu-
larly among kit-builders and
repair shops. It has several
different heat-power settings
available to allow the solderer
to select the amount of current
for the range desired. With this
type of iron, there is usally a
separate step-down trans-
former, with a tapped second-
ary winding, housed in a small
box separate from the iron.

In contrast to soldering irons
and pistols, the soldering gun
(which has a built-in trans-
former) is relatively heavy and
bulky. However, the easy-to-
grip, pistol-like design makes it
very handy to use; the guns
usually cost from $7 to $20 or
more. The soldering gun has a
distinct advantage over the
iron: instantaneous heating. It
has a built-in transformer which
provides a high current directly
to the tip, causing the tip to
come up to full heat almost
instantaneously.

The soldering pistol usually
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has about the same shape as
its close cousin, the soldering
gun. It's a hybrid design, with
the features of both the
soldering iron and gun. It
combines the gun-type heating
element and step-down trans-
former with the iron’s soldering
tip. It, too, heats almost
instantaneously. As a general
rule, soldering irons and
pencils are light- and medium-
duty tools; guns are for
medium- to heavy-duty work,
while pistols can be found in
either light, medium, or heavy-
duty designs. (There are
probably more exceptions to
this rule-of-thumb than you
would care to count!)
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State of the art

One of the most useful
soldering tools developed in
recent years is the recharge-
able *“cordless” soldering iron.
This device allows completely
portable operation without
being tied to the ac mains like
conventional irons. The typical
cordless unit is equivalent to a
50-watt iron and has a self-
contained, rechargeable battery
pack that will produce
anywhere from 100 to 175
solder joints per charge. The
tip usually comes up to
operating temperature in 5 to 8
seconds. Early rechargeable
units suffered from inability to
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Fig. 3. Some of the many styles of tips available for general purpose or special appli-
cations. These are for Wahl equipment; most manufacturers offer several tip sizes and

shapes (courtesy Wah! Clipper Corporation).



INTERNATIONAL CRYSTALS & KITS
OSCILLATORS « RF MIXERS * RF AMPLIFIER = POWER AMPLIFIER

OX OSCILLATOR
Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No. 035100.
20 to 60 MHz, OX-Hi, Cat. No.
035101.
Specify when ordering.

$4.95 ea.

MXX-1 TRANSISTOR RF MIXER

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

$5.50 ea.

PAX-1 TRANSISTOR

RF POWER AMP

A single tuned output amplifier
designed to follow the OX or OF-1
oscillator. Outputs up to 200 mw,
depending on frequency and vol-
tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.

035104,
Specify when ordering.

$5.75 ea.

OF-1 OSCILLATOR
Resistor/capacitor circuit provides
osc over a range of freg with the
desired crystal. 2 to 22 MHz, OF-1
LO, Cat. No. 035108. 18 to 60 MHz,
OF-1 HI, Cat. No. 035109.
Specify when ordering

$4.25 ea.

SAX-1 TRANSISTOR RF AMP

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

$5.50 ea.

.02°% Calibration Tolerance
EXPERIMENTER CRYSTALS
{(HC 6/U Holder)

BAX-1 BROADBAND AMP

General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications.
20 Hz to 150 MHz with 6 to 30 db
ain. Cat. No. 035107.

pecify when ordering.

$5.75 ea.

Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices
Canada and Mexico orders only. Orders for shipment to other
countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132,

uoted for U.S,

Cat. No.
031080

031081
031300

Specify when ordering
Specify when ordering
Specify when ordering

031310
Specify when ordering

Specifications
3 to 20 MHz — for use in OX OSC Lo

20 to 60 MHz — For use in OX OSC Hi
3 to 20 MHz — For use in OF-1L OSC
20 to 60 MHz — For use in OF-1H OSC

$5.95 ea.

$5.95ea

$4.75 ea.
$4.75 ea.

International Crystal Mfg. Co,, Inc.

10 North Lee

Oklahoma City, Oklahoma 73102




tions, up to production electri-
cal soldering.

We've looked at the hardware
— now let's look at the soft-
ware: the human element in
soldering. Have you ever
thought about just what goes
into making a good electrical
connection? It doesn't take
much time to practice and
learn good soldering tech-
niques and habits, nor does
good soldering require expen-
sive tools. And, if you stick to a
few rules, you’ll consistently
produce good, permanent,
soldered connections, whether
it be for purposes of kit-
building or repair work.
(Incidentally, the Romans made
watertight lead pipes, medieval
workmen soldered stained-

The new generation of cordless soldering irons provides great freedom from the ac

cord that often hampered movement in delicate soldering operations. The very small 91288 windows in cgthedrals,
tips available make the unit especially useful for densely: packed construction proj-  and Victorian tinsmiths made
acts (courtesy Wahl Clipper Corporation). tin roofs watertight — and
many of these soldering jobs
. . ) ) ) . are intact today!)

be used continuously, making GH-17A. It is unique in that it If there’s a basic rule about
them unsuitable for extended combines the chicken and the soldering, — referring to both
kit-building or project work; egg into one package, so to the conne,cﬁon and tools. it is:
their charges became depleted speak: you can actually use the Keep it clean! The tip itsélf
very rapidly. However, most kit to build itself by following must be clean, with its surface
present units on the market the special instructions that lightly coated ’with solder to
have overcome this problem, Heath provides! It’s easy to prevent its deterioration from
and the batteries can be assemble in approximately an oxidation. This is called
brought up to a full charge hour. Some of its good features  inning, and helps in the
again in less than an hour after  include selectable 20, 22, or 24 transfer of heat from the tip to
completely discharging. Some watt heat positions, a hood to the connection to be soldered.
of the more advanced models shield the iron from inadvert- You should clean and tin the
allow for continuous trickle- ently touching other compo- tip of the soldering tool with
charging when not in use and nents, and a special holding solder after its purchase,
have LED indicators which tell bracket that brings your work before you try to use it in
when charging is complete. to the iron. It comes with a actual soldering operations.
Many of these units have provi- small chisel tip, especially Wear on the tip is not due to
sions for interchangeable tips good for solid-state work; other
and other accessories. tips are available. | built one of

Wahl Clipper Corporation has  the units and find that it works
a novel drill attachment for well for all but the heaviest
their Iso-Tip rechargeable iron; electrical work.
it replaces the tip of the iron, Another new product is the
and obtains power from the “hybrid"” cordless soldering
unit’s battery pack. Accessory gun which has double or triple
burrs, abrasive wheels, and the capacity of regular
discs are also available which rechargeable irons. Wah|
allow the drill to carve, shape, manufactures a gun that will e
form, and rout on wood, produce from 350 to 400 elec- I - " -
plastic, leather, and other tronic joints per charge, and Vbl ol SLoln ol St provide Un e
materials. which has an automatic solder- three times the “he.at,powgr" of regular

If you're starting from feed system that is activated cordless irons. This type of gun has a
scratch with no soldering gear, by the trigger. Sixteen inter- plug-in type of charger which can com-
you may be interested in Heath  changeable tips are available ﬁ:;ﬁ'yn"if;‘:rﬁ:saads%ﬂge'r’aét:é" S
Company’s controlled-heat making this gun useful for choice of 16 different accessory tips
soldering iron kit, model delicate micro-circuit applica- (courtesy Wahl Clipper Corporation).
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Some basic soldering accessories: a
heatsink for protecting sensitive com-
ponents, wire brush/scraper, and slotted
probes (courtesy Radio Shack Corpora-
tion).

erosion or to the flux; rather,
it’s due to the effect of the
molten solder on it. Some man-
ufacturers coat their copper
tips with iron; this makes them
less efficient in heat transfer,
though it increases their
lifetime.

In addition to a clean tip, the
terminals and components to
be joined must be clean; the
old saw, “well cleaned is
already half soldered,” is
certainly true, You can easily
clean a dirty lug or component
lead with a special steel-hair
brush designed for the pur-
pose, or you can use a small
strip of emery cloth or a file to
remove stubborn foreign
particles. The iron or gun
should be hot enough to allow
soldering to proceed quickly,
but not so hot that the solder
“burns’ and the free flux on
the tip develops into black
flakes; if your iron or gun is
adjustable, try different
settings to determine which are
the best to use. The tip should
be cleaned frequently during
prolonged sessions. This can
easily be done by lightly
running a common washcloth
or rag across its surface,
particularly when it is only
moderately hot. Don't let the
cloth remain in contact with
the tip for any extended period,
or it will char and possibly
catch fire. Specially-treated
cleaning pads and sponges
offered by several manufactur-
ers can also be used.

If the tip becomes pitted,
don’t be too concerned; this is

a result of normal soldering
action. The iron’s (copper) tip
can be lightly filed to remove
the black spots of oxidation,
and then retinned. Also, if your
iron has a detachable tip (most
do), you should periodically
dismantle it from the heating
element, or you may find that it
has permanently bonded itself
in place! Some people like to
store the heating element and
handle with the tip removed,
though this isn't by any means
necessary.

Once the components and
terminals you want to solder
are clean, they should be
connected together to form
both a good mechanical and
electrical joint before
soldering. Do not rely on the
solder to hold the works
together! If parts fit too
loosely, a weak joint will be the
result, or even no joint at all if
the gap is too wide for the
solder to bridge.

You should place a heatsink
on the leads of particularly
delicate or heat-sensitive
components such as transis-
tors, integrated circuits, small
capacitors, diodes, and the like,
to divert heat from them. The
heatsink can be a commercial-
ly-available device, pliers, or
even a paper clip. In any case,
the heatsink should be placed
as close to the component as
possible.

While on the subject of heat-
sinking, I'll bring up another
closely-related matter: many
components, such as integra-
ted circuits and field-effect
transistors, can be destroyed
by static or stray electricity
which comes in contact with
them. For this reason, many of

If you're going to do a lot of work on PC
boards or other miniature equipment, a
magnifier can be a great tool to inspect
the completed connection. This one is
4x magnification, and illumination is
powered by two AA cells (courtesy Radio
Shack Corporation).

Some of the most common tip shapes
for electronic work are included in this
selection from Radlo Shack. These units,
for light, medium, and heavy-duty appli-
cations, can be obtained In either cop-
per-alloy or long-life iron-clad styles
(courtesy Radio Shack Corporation).

these devices are furnished
with the leads jumpered or
shorted together with a ring of
fine wire to prevent static
electricity build-up from
damaging them. Since the tip
of the soldering tool is a
conductor, be sure to leave the
short on the leads of these
devices until soldering is
complete and you're ready to
apply power (but don't forget
that they're jumpered!).

Now, to solder the connec-
tion ... apply the tip to the
connection and almost simulta-
neously apply the solder to the
junction between the tip and
the connection. A small
amount of solder should flow
between the iron tip and the
wire or component, which aids
in transferring heat to the
connection. The connection
then becomes hot enough for
the solder to flow onto it,
forming a solder fillet between
all of the parts. Apply just
enough to fill the gaps, and no
more. Excess solder will flow
into places where it is not
needed, or where it can cause a
short circuit. No additional flux
is needed, because the flux
core in the solder will melt and
flow over the connection just
before the solder does. Any
small amount of oxide that has
formed since you cleaned the
connection will float to the top
of the solder, out of harm’s
way. The time for the entire
operation should be very short
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A desoldering vacuum bulb is useful for
removing solder from a connection with-
out splattering. The treated sponge will
help to keep the iron's tip clean and free
of excess solder and flux (courtesy
Radio Shack Corporation).

— it can be done in less time
than it takes you to read this
sentence, especially for small
components.

To complete the process,
remove the solder first, then
the tip, and be very careful not
to allow the connection to
move while the solder is solidi-
fying; resist the temptation to
prematurely “‘test” the connec-
tion — you'll set up tiny
fractures within the joint if you
do, thereby weakening it.

Now, what does a good
solder connection look like? It
is one where the solder has
uniformly flowed over all the
surfaces to be connected,
following their contours. The
connection should appear
bright and smooth, all wires in
the connection appearing well-
soldered. However, if the
connection is rough or flaky-
looking — or if the solder has
formed into little round balls,
do it over! If allowed to cool
undisturbed, the solder should
solidify nicely into a permanent
connection. Don't apply water
to speed up the process of
chilling. It's best not to use
water to clean any solder joint
that uses a rosin flux, due to
the possibility of a corrosive
chemical reaction. The rosin
residues can be left in place
with no danger of corrosion, or
they can be removed with a rag
or a brush and special solvents.

That's really all there is to
good soldering! With a little
practice and keeping these
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rules in mind, you can do a
professional soldering job
every time.

There are a number of
soldering accessories and
gadgets that can make kit
building, home-brewing, and
general repair work a great deal
easier. Let's take a look at
some of them. Assuming you
are fairly well-equipped with
some basic tools, such as
needle-nose pliers, an assort-
ment of screwdrivers, knives,
wire strippers, and the like —
as well as a soldering iron or
gun suited to your taste and
the job at hand — probably the
most important soldering
accessories would be a set of
brushes, scrapers, and probes
as shown in the photo. A heat-
sink to protect delicate compo-
nents is a must, although it
need not be a commercially
manufactured item. It may be a
paper clip or home-built clamp
of some sort; even your pliers
can serve to grip the compo-
nents that need protection from
excessive heat.

Something to clean up the
iron and keep its tip shiny is
also a must; this can be a
sponge, rag or even brown
paper towels. A good 3x to 4x
illuminating magnifier is also

Solder-removing wicks are used in re-
pairing PC boards or salvaging compo-
nents. To use them, heat the soldered
connection with an iron, and apply the
tip of the metal wick. Solder is pulled up
the wick, away from the component.
After the tip has cooled, a section s cut
off, exposing fresh wick ready for the
next application (courtesy Radio Shack
Corporation).

A combination iron holder and cleaning
sponge keeps the iron in a safe place
and makes cleaning the tip a matter of
seconds (courtesy Ungar Division of
Eldon Industries).

handy for examining connec-
tions, working with small com-
ponents, and doing delicate
PC-board repair work.

If you do a good deal of repair
work, a desoldering vacuum
bulb is very helpful in removing
solder from fragile PC boards
without splattering and
damaging nearby components.
A simple vacuum bulb works
well, although fancier devices
are available from several
manufacturers. Radio Shack
makes a unique gadget called a
Solder-Up, which is a specially
designed solder-removing wick
used in conjunction with a
soldering iron or gun to repair
or revise circuits.

Finally, anyone who has had
the unfortunate experience of
having a hot soldering iron
inadvertently come in contact
with a component or cabinet,
thereby causing heat damage,
will want to use an iron holder
to keep the iron in a safe place.
Some of the fancier iron
holders even have built-in
sponges for tip cleaning.

A final word

When building that kit, don't
overlook the soldering hints
packed inside most major
manufacturer’s kits. They're
interested in seeing that you
know how to solder properly,
because the success of the kit
depends largely on the quality
of the wiring and soldering job.
Take time to read them! Happy
soldering. HRH



QUICK CHARGE IRON- |
QUICK CHANGE TIPS

ISORTIE. Quick Charge Cordless
Soldering Iron recharges in
3-4'. hours. Uses any of
Wahl's 16 snap-in tips.

Low voltage, battery powered,
ground free isolated tip design.
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ERICKSON’S
MOVED!

Come in and see our new,
bigger, and better store.
Just a few blocks south of
our old location.

YOU'LL FIND the best from

* AEA » Ameco * ASP = Atlas
* Belden ® Bencher ® Bird

» CDE = CIR » CES » Cushcraft
* DenTron * Drake * Hy-Gain
* [com * KLM * Kenwood

¢ Larsen * MFJ » Midland

» Mosley * NPC » Newtronics
* Nye * Palomar * Regency

® Shure » Swan * Standard

* Tempo * Ten-Tec * Tonna

* Transcom * Wilson ® Yaesu

NEAR CHICAGO?
COME IN AND SEE US!

Sterling, lllinois 61081 (815) 625-6525

“Manufacturing Exceflence Siage 19197

STEP UP TOTELREX| |« ®F

WITH A
TELREX “BALUN"” FED—"INVERTED-VEE"” KIT
THE IDEAL HI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Tim WB8SBL and Mike WNSANF
serving you!

5456 N, MILWAUKEE

i |
Optimum, full-size doublet performance, independent of ground conditions! *Balanced- [ VIsA Hours:
Pattern”, low radiation angle, high signal to noise, and signal to performance ratio! S—  9:30-9:00 Mon. & Thurs.
Minimal support costs, (existing tower, house, tree), A technician can resonate a ::3'::3:;":’;““"“ Fri.
Telrex “Inverted-Vee” to frequency within the hour! Minimal S/W/R is possible if Dol ottt do
installed and resonated to frequency as directed! Pattern primarily low-angle, Omni-

directional, approx. 6 DB null at ends! Castly, lossy, antenna tuners not required! Hllinois, outsida 312: (800) 972-5841
; i i . = ; ? 3 = Dutside lllinois: (800} 621-5802
Complete simplified installation and resonating to frequency instructions supplied with

o ERICKSON

COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630 (312) 631-5181

Telrex **Monarch" (Trapped) 1.V, Kit
Duo-Band /4 KWP LLV. Kit $63.50
Post Paid Continental U.S.

Call our new toll-free numbars for the Erickson price.

For technical data and prices on complete

L Evsrems Loborotories
Telrex line, write for Catalog PL 7 (HRH) \ SINCE 1921
R o

ASEURY PARK NDW JERSEY OFT1Z W S &




TEN TEC PANASONIC RECEIVER
544 RF 4800

KENWOOD
TS-8208

DENTRON
TS-700SP 2015R MLA-2500B MARK IV

WILSON

KENWOOD KDK

“OVER 50 BRANDS IN STOCK”

« KENWOOD + YAESU « KDK » DENTRON * WILSON « MFJ - SWAN « DRAKE - LARSEN -
« TEMPO » KLM « BEARCAT - B & W « ARRL PUBLICATIONS « MOSLEY « REGENCY = ASTATIC -
+ CUSHCRAFT + MICROLOG « HAM KEY + CDE = PIPO + ICOM + TEN TEC » PANASONIC -
* DAYBURN INSULATORS + BIRD * AMECO = HUSTLER « CALL BOOK + SAXTON + ALLIANCE -

w COMPLETE RADIO SERVICE SHOP %

— FAST EFFICIENT SERVICE — WE REPAIR ALL BRANDS —
— ALL WORK GUARANTEED — AMATEUR EXTRA/FIRST CLASS LICENSES —
— SEND US YOUR DEFECTIVE EQUIPMENT U.P.S. COLLECT —
— FREE SHIPPING BOTH WAYS IF WORK IS DONE —
— MOST REPAIRS DONE AND SHIPPED WITHIN 7 DAYS —

% OUR FINE REPUTATION SPEAKS FOR ITSELF %
“YOU SHIP IT — WE FIX IT”
NEW AND USED EQUIPMENT — “Get on our used equipment mailing list” —
TRADES WELCOME — ‘‘The best allowances anywhere” — “We buy good used SSB gear”’ —

FREE CATALOG — “Prices of all major manufacturers’”’ —
SAME DAY U.P.S. SHIPPING — “ust a phone call away” — -

203-6673937/ Call or write for
Call Today! your super quote today!

2242

THOMAS COMMUNICAT|0NS- “Near ARRL Headquarters”

95 KITTS LANE, NEWINGTON, CONNECTICUT 06111
OPEN MON.-FRI. 10-6 = THURS. 10-8 P.M. » SAT. 10-4
EASY DIRECTIONS: Rt, 15 South — 2 blocks past McDonald's (Berlin Turnpike)



:AKS THROUGH EVERY
F SOUND BARRIER
NSIDE AND OUT!

The revolutionary Swan 100 MX: 100% new, 100% solid state,
100% portable from home station to mobile!

Introducing a superb “get up and
go’ transceiver, superbly designed
for 100% mobility and control, as
only new Swan space-age tech-
nology could do it!

100% solid state 100 MX: the
compact HF unit you can take
seriously —anywhere you choose
to operate.

At home, set into Swan's unique
new style-coordinated station,
with matching antenna tuner and
power supply.

Or on the road —it’s easy to
relocate 100 MX. Instantly. Just
two simple connections on the
back panel: snap out, snap in...
and run!

100% improved audio quality:
home or mobile, transmit or
receive. 100 MX electronics cut
through SSB sound barriers —

producing a natural clarity
reported comparable to AM!

Your most-wanted extras, 100%
built-in: like noise blanker and
VOX. Like a preselector to opti-
mize signals. Like a real RF GAIN
control, and CW sidetone.

Swan includes the RIT control
(*1.5 kHz) you'd like too. Plus,
for stability, a permability tuned
oscillator with 1Kc readout.

A powerful package, delivering
a minimum 100 watits PEP output
on all bands, 10-80 meters.

Seiting a 100% new state of art:
100 MX and our matched-station
units. Ready for check out today at
your Swan dealer, the first major
breakthrough in Swan’s new pro-
gram dedicated to changing the face
— and performance — of ham equip-
ment 100%.. .inside and out!

Swan 100 MX: $849.95

Matching Power Supply PSU-5:
£179.95

Matching Antenna Tuner ST-3:
$£169.95

dualers
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SwAan.
ELECTRONICS

a member of the Cubi

305 Airport Road, Oceanside, CA 92054

(714) 7377525
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In a market already over crowded by others, all
making claim to being "THE BEST', we knew we
had to be better.* COMMUNICATOR | gur 6 channel,
3 watt handheld, and COMMUNICATOR Il cur 800
channel synthesized 25 watt mobile offer all the

>
1O0kH2

- pace

L'HMMIINIBMUH

WE KNOW YOU WANT
THE VERY BEST!

features of the "BEST" — and a few extra, including
our one year warranty and a toll free 800 number
answered by other hams who speak your language.

FACE COMMUNICATOR - THE VERY BEST!

A Hi

-L0
lﬁhH:.

AMATEUR PRODUCTS GROUP PATHCOM INC, 24105 SOUTH FRAMPTON « HARBOR CITY, CA 90710

* Communicator | willbe available inthe fall, Communicator 18 in stock far immadiate shipment.

111 ELECTRONICS, INC.

We Sell & Service

These Lines
Call Now For HAM Prices

DenTron
SWAN
KDK 2015R
Ten-Tec
Wilson
Telex
Hustler
Mosley
Cushcraft

Ameco

SAY Power Supplies
B&W Switches

Shore

Integrated Electronics
LARSEN

ADI Audio Dialers
PanaVise
Amphenol

Aluma Towers
And Many More

Special Prices On These Items Now

ICOM 211
KDK 2015R
Ten-Tec 570
Ten-Tec 574

DenTron All Band Doublet

SWAN TB4HA
SWAN TBIHA

i DenTron MT2000A
I. DenTron MT3000A

1ICOM IC215

KLM 144-148-16

KLM 144-148-14

KLM 144-148-50

RGSU COAX

DenTron Big Dummy
DenTron Jr, Monitor
YAESU FT101EE

ICOM 24555B

SAY Elect. Power Supplies
KLM 2-25B

10" & 15’ Roof Top Tripods

We accept
"~ MC & Visa & Interbank Cards
—will shipUPS C.O.D.

422 ARMOUR CIRCLE NE
ATLANTA GA 30324
1404) B76-0631
‘“\Comph;n-rar' William /WA4SVY

CODE READEN:

BUY FACTORY DIRECT & SAVE! SEND FOR FREE LITERATURE.
USE YOUR BANKAMERICARD OR MASTER CHARGE

LAGUNA HILLS, CA 92653 (714) 830-6428




GET THE BEST QUOTE FIRST
CALL BOB'S TOLL FREE

TEN-TEC
TRANSCEIVERS & ACCESSORIES

545 160-10m OMNI 200w Xcvr .. § 899.00
546 As above, w/Digital readout .. 1069.00
645 OMNI Keyer . ........ .. 85.00
248 OMN| Noise Blanker ... .. .. 49.00
252M 18A, 110 vac power supply  119.00
252M/E 18A, 110/230v supnly .. 126.00
540 B0-10m 200w Xcvr ......... B99.00
544 As above, w/Digital readout ... 869.00
252M 1BA 110 vac power smply 119.00
262M As above, wVOX ... .. 145.00
252M/E 18A 110/230v supply .... 126.00
262M/E As above, w/VOX . .. 152.00
207 Ammeter . PR PR | ¢ ]
240 160m converter .. . .. 110.00
241 Xtal oscillator ... . ... ~ 35.00
242 External VFO .............. 179.00
244 Digital display . . .. ... 197.00
245 150 Hz CW filter .. . . ... 25.00
249 Noise blanker .. 29.00
Ten meter Xtal cev...... each 500
1102 Snap-up legs ir 1.00
570 Century 21 70w CW Xcvr 299.00
574 Century 21/Digital .
670 Century 21 Keyer
276 Century 21 Calibrator
274 Century Digital Mod Kit .. .. 30.00
247 Antenna Tuner . ........... B9.00
277 Antenna Tuner/SWR Bridge .. 85.00
509 Argonaut 80-10cm Sw Xevr ... 369.00
206 A Crystal calibrator . ........ 29.00
208 External CW filter .. ........ 29.00
210 AC power supply . ... 34.00
210/E 110/220 vacps .......... 39.00
215P Microphone w/plug 29.50
KR1A Dual paddie assembly .. ... . 35.00
KR2A Single paddle assembly 17.00
KR5A Single paddie keyer, DC .... 39.50
KR20A Single paddle keyer, AC/DC .  69.50
KR50 Dual paddle Ultramatic, AC/DC ,110.00

BOB STOCKS THE

FAMOUS BRAND NAMES
Ten-Tec, Drake, Midland, KLM, Alpha,
Alda, Dentron, Tempo, Swan, Amcom,
lcom, Bird, Telex, Cushcraft, HyGain,
Hustler, Shure, Ameco, Taylor, CDE,
Barker & Wllliamson, Consolidated
Towers KR50

BOB'S AMATEUR RADIO CENTER

318 N. Main St. Salisbury, NC 28144 Hours: M-Sat 9am-7pm, Wed. to 9pm

Call For Quotes Toll-Free harge NC residents call 1-704-636-7959

ﬂo O




Great
Performer

Low down silhouette and streamlined good looks. That
describes the Larsen Kilrod Antenna.

Performance that assures solid contacts with no power
wasted in inefficient base or phasing coils and with none lost in
inefficient high loss whips. Real performance . . . that, too, is what
you get with the Larsen Kilrod Antenna.

These antennas were designed and engineered to meet the
tough competitive needs of the two-way commercial
communications field. Today they are sold to these users
throughout the U.S. and in Canada, Australia, South America,
Mexico and in Europe, too. And often at a price some above
competition. The reason has got to be performance. Well, OK. . .
looks and performance.

Now you can get these same Larsen Kiilrod Antennas in
leading Amateur stores. They are available in a variety of
easy-to-install permanent and temporary mounts to meet Amateur
frequency needs on 144, 220 and 440 MHz. And even on 6 meters.

Write for catalog and fact sheet and the name of the dealer
nearest you. Then you, too, will say: “Thanks for the fine signal
report. The antenna here is a Larsen Kilrod!”

i.orsen Antennas

Pioneers in communications antennas for over 25 years.

11611 N.E. 50th Ave./ P.Q. Box 1686
Vancouver, WA 98663 | Phone: 206/573-2722 | Telex: 36-4428

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

® Kilrod is a Registered trademark of Larsen Antennas, Inc,

THIS IS IT
R

MODEL 4431 THRULINE®

RF DIRECTIONAL WATTMETER
with VARIABLE RF
SIGNAL SAMPLER — BUILT IN

IN STOCK FOR PROMPT DELIVERY

AUTHORIZED DISTRIBUTOR

o b -

associates
115 BELLARMINE
ROCHESTER, M| 48063

CALL TOLL FREE
800 — 521-2333
IN MICHIGAN 313 — 375-0420

— CRANK-UP MASTS

"gi‘“

From Texas Towers

IDEAL for HF, VHF
Oscar Antennas
Up to 4 Sq. ft.

Y terrific inverted
'Z \ vee or sloper
antennas

# TOP GUYS make

‘ N\ HEAVY 16 GAUGE
h Galvanized
; Construction

SIMPLE ERRECTION
% 10 ft. top section

-~ pulls out, middle
/%:;‘:fﬁf - section cranks
| ,'r\ "‘ ] winch, house

“‘P | bracket, and

[ T up to full height.

=

‘ X :‘;‘E._L/ / 200 feet heavy
.’\"\

[COMES COMPLETE
i
-"“"m,;.'\ with hinge base,

o
|
f

/

- duty guy wire!

F
= ! ﬁ' TWO MODELS—
= 1 || —— 50 foot — $114.95
- g: o 40 foot — $104.95
i — Freight prepaid
in 48 states.
TO ORDER YOURS — WRITE TODAY!

TEXAS TOWERS
113 STARLITE DRIVE
PLANO, TEXAS 75074




WWIDE BRNID
TRAPVERTICHL

HO-1040-AW
wwen o Taylor

$59.95

AMATEUR NET

THE ALL NEW HQ-1040-AV

Available At All Three Locations E
COHOON AMATEUR SUPPLY -
South
Hwy 475 Trenton, Ky 42286

502-886-4534 |
North
Box 4073 Austintown, Ohio 44515
216-538-3424
West
728-Juniper, Lompoc, Calif. 93437
805-734-4693

[

T

The HQ-1040-AV is a self supporting trapped antenna sHeavy wall drawn aluminum tubes (no welded seams)

with automatic bank selectlon. It provides omni- sTaper swaged to reduce wind load

directional performance 40 thru 10 meters. The traps sOmnidirectional

are all High-Q with optimum band width characteristics, sAutomatic band selection

and provides peak performance by isolating the unused *Wide band performance

portlon of the vertical. s wave vertically polarized *High-Q — High performance traps

performance Is provided. *Heavy duty mounting bracket

Extra strong aluminum alloys and extra bullt-in *50-239 connector

mechanical strength in the traps make this antenna a ¢Input impedance 50 ohm (nominal) =
winner. We use circular aluminum clamps for full #2000 Watts PEP [
circumference clamping at all tubing joints. Mounting *Low VSWR 1.4:1 or better at Resonance [ ﬁ

bracket Is a full 12" of heavy gauge aluminum, with A comblination of High-Q Performance— i'LJ
5/16" U-bolts will secure on any ground mast up to 1 5/8". Strength and Low Cost — [
The HQ-1040-AV will become your favorite vertical, and a We've lefl nothing out! A Super Performer

sample of products to come from TAYLOR. at an economical price.

Contact our Dealers or Write us. Watch for more HF Antennas.

THE BEST OF THE LATEST FROM

COHOON AMATEUR SUPPLY



EQUIPMENT ROUNDUP

the carrier frequency; fast and
slow scan rates are available.
Receive sensitivity of the
Astro 200A is 0.3 pV for 10 dB
signal-to-noise ratio; selectivity

of 2.7 kHz is set by 8-pole crystal
filter. Image rejection is greater
than 50 dB on 80 through 15
meters, and greater than 40 dB
on 10 meters.

Power input of the Astro 200A
is 200 watts dc on CW and 200
watts PEP on ssb into a 50-ohm
load; the broadband design
offers excellent harmonic and
TVI suppression and eliminates
the need for tuning controls. On
ssb the carrier is suppressed
more than 50 dB, and the un-

wanted sideband is suppressed
60 dB or better; third-order inter-
modulation distortion is more
than 30 dB below peak power.
VOX or PTT control is available
for ssb; semi-break-in for CW.
Power requirement for the
Astro 200A is 12 to 14 Vdc, nega-
tive ground only; an ac power
supply is available for fixed-
station use. Other optional ac-
cessories include a 400-Hz CW
filter, station operating console,
matching speaker enclosure,

Table 1. Performance characteristics and operating accessories of high-frequency amateur transceivers; all major manu-
facturers are represented. Ssb input power is in PEP; receive sensitivity is for 10 dB signal-to-noise ratio; selectivity is
measured at — 6 dB points. VOX is an abbreviation for Voice Operated Transmitter, RIT is Receiver Incremental Tuning
(clarifier), NB is Noise Blanker, and Cal is crystal calibrator. Prices were correct October 1st, and are not expected to change
until 1979.
S8B All cw
Input  Sensi-  Selec- Solid cw Side-  Digital
Model Bands Modes Power tivity tivity State VFO VOX RIT Fiter NB Cal tone Readout Price Maodel
Alda 103 80-20 SSB/CW 250W 0.5xV 2.5kHz Yes Yes No VYes WNo Opl Opt Yes No $495  Alda 103
Astro 200A 80-10 SSB/CW 200W 0.3uV 2.7kHz Yes Yes Yes Yes Opt Yes No* Yes Yes $1095 ' Astro 2004
Atlas 210x 80-10 SSB/CW 200W D4uv 27kHz Yas Yes Opt No MNo Opt Yes. No Opt §765°  Atlas 210X
Allas 215x 160-156 SSB/CW 200W 044V 27kHz Yes Yes Opt No Ne Opt Yes No opt §765 ' Atlas 215x
Allas 160-10 SSB/CW 350W 0.4uv  2.7kHz Yes Yes Yes Yes VYes Yes Opt VYes opt §1195  Atlas 350-XL
350-XL
Collins 80-10 SSB/CW 175W 0.5uV 2.1kHz No Yes Yes MNo Opt Opt Yes Yes No $3533  Collins
KWM-2A KWM-2A
Drake TR-7 160-10 SSB/CW 250W 0.5xV 23kHz Yes Yes Yes Yes Opt Opt Yes Yes Opt $1295 Drake TR-7
Heathkit 80-15 CwW 35W 10xV 750Hz VYes Yes No No VYes No VYes Yes No $129  Heathkit
HW-8 HW-8
Heathkit 80-10 SSB/CW 180W 035V 2.1kHz No Yes Yes No Opt Ne Yes Yes No $368  Heathkit
HW-101 HW-101
Heathkit 80-10 SSB/CW 100W 0.5xV 21kHz Yes Yes Yes No Opt Opt No* Yes Yes $699  Heathkit
§B-104A SB-104A
Hy-Gain 3750 160-10 SSB/CW 200W 0.25pV 24kHz No Yes Yes Yes Yes Yes No* Yes Yes $1895  Hy-Gain 3750
Icom IC-T01 160-10 SSB/CW 100W 0.25uxV 2.2kHz Yes Yes Yes Yes Yes Yes No* Yes Yes 31650  lcom IC-701
Kenwood 160-10 SSB/CW 200W 0.25gV 24kHz No VYes Yes Yes Opt Yes Yes Yes Opt $739  Kenwood
T8-5208 15-5205
Kenwood 160-10 SSB/CW 200W 0.25uV 2.4kHz No VYes Yes Yes Opt Yes Yes VYes Opt $919  Kenwood
T5-820 TS-820
Palomar 160-10 SSB/CW  12W. 0.34uV 24kHz Yes Yes Yes Yes Opt No No® Ne Yes $699  Palomar
PTR-130K AM/FM e : PTR-130K
Swan 100mX 80-10 SSB/CW 100W 0.35uV 2.7kHz Yes VYes, Yes Yes Mo Yes. Yes Yes Opt $849  Swan 100MX
Swan 3508 80:10 SSB/CW 300W 054V 2.7kHz No Yes Opt 'No  Yes fNo Yes - Yes No $649 1" Swan 3508
Swan 3500 B0-10 SSB/CW 300W 054V 27kHz No Yes Opl. MNo Yes MNo--No™ Yes Yes £749 " Swan 3500
Ten-Tec 509 80-10 SSB/CW  5W 05xV 25kHz Yes Yes No Yes Opt No Opt Yes No £369  Ten-Tec 509
Argonaut ; Argonaut
Ten-Tec 540 80-10 SSB/CW 200W 0.3V 2.6kHz Yes Yes No Yes Opt Opl Yes Yes Opt $698  Ten-Tec 540
Ten-Tec 544 80-10 SSB/CW 200W 03xV 26kHz Yes Yes No VYes Opt Opt No* Yes Yes $869  Ten-Tec 544
Ten-Tec 545 160-10 SSB/CW 200W 03xv 26kHz Yes Yes Yes Yes Yes Opt Yes Yes No $899  Ten-Tec 545
Omni-A Omni-A
Ten-Tec 546 160-10 SSB/CW 200W 0.3xV 26kHz Yes Yes Yes Yes Yes Opt Yes VYes Yes $1069  Ten-Tec 546
Omni-D Omni-D Digital
Ten-Tec 570 B0-10 CwW 70W 1pV 25kHz Yes Yes Mo Yes Yes No Opt Yes Opt §£200  Ten-Tec 570
Century/21 Century/21
Ten-Tec 574 80-10 Ccw TOW 1aV 25kHz Yes Yes No Yes Yes No Opt Yes Yes $399  Ten-Tec 574
Century/21 Digital Century/21 Digital
Yaesu 160-10 SSB/CW 2B0W 03uV 24kHz No Yes Yes Yes Opl Yes Yes VYes Opt $799  Yaesu FT-101F
FT-101F AM
Yaesu 160-10 SSB/CW 200W 0.25uV 2.4kHz Yes Yes Yes Yes Opt Yes Yes Yes Opt §769  Yaesu FT-301
FT-301 AM/FSK
Yaesu 160-10 SSB/CW 180W 0.25uV 2.4kHz No Yes Yes Yes VYes Yes No* Yes Yes $1259  Yaesu FT-901D
FT-901D AM/FSK
*Crystal calibrator not required in digital readout transceiver because a crystal is used as a time base for the digital counter circultry.
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and mobile mount. Transceiver
measures 2.8” high, 9.5 wide,
12.1" deep (72 x 241 x 308
mm); weighs 8 pounds (3.6 kqg).
Swan Electronics, 305 Airport
Road, Oceanside, California
92054.

Heathkit HW-101 features ssb
and CW operation on 80 through
10 meters with PTT and VOX
transmit functions and a fet
VFO for excellent frequency
stability. Drift is less than 100
Hz per hour after 45 minutes
warm-up. Dial calibration is ac-
curate to 5 kHz; a 100-kHz crys-
tal calibrator is built in.

Dc power input on transmit is
180 watts PEP on ssb and 170
watts on CW. Rf power output is
100 watts on 80 through 15
meters; 80 watts on 10 meters.
Carrier and unwanted sideband
are suppressed 45 dB or more;
intermodulation distortion is
rated at — 30 dB. Harmonics are
suppressed 40 dB. Heath’s
Triple Action Level Control
(TALC) compression circuitry
prevents cverdrive distortion.

Receiver sensitivity is less
than 0.35 pV for 10 dB signal-to-

Hy-Gain 3750 transceiver covers
all amateur bands for 1.8 to 29.7
MHz and uses advanced phase-
locked loop (PLL) frequency gen-
eration circuitry to lock the first
local oscillator with the VFO.
This system provides frequency
stability that is essentially crys-
tal controlled. The Hy-Gain 3750
also features digital readout; no
crystal calibrator is required
once the digital readout has

been calibrated against wWwyv
using the built-in 10-MHz wWwvV
receive position. Readout ac-
curacy after calibration is = 100
Hz. The Hy-Gain 3750 also fea-
tures a frequency display mem-
ory which can be used to store
any frequency for reference pur-
poses, or return to for an opera-
tion frequency.

The receiver in the Hy-Gain
3750 offers ssb sensitivity of

*SMALL IN SIZE
+*BIG IN FEATURES

Receiver:
Sensitivily:

PERFORMANCE SPECIFICATIONS
Frequency Range:

Batter than 0.5 watls audio output for
0.5 p\ input

Better than 10 ¢B S+N/N for

80 meter band — 3.5 lo 4 0 MHz
40 meter band — 7.0 10 7.5 MHz
20 meter band — 14.0 to 145 MHz Signai-to-Noise
CW: USB: LSB Ratio: 0.5 p\ input

S5B — 250 watts PEP nominal Image Aatio: Better than -60 dB

CW — 250 watts DC maximum {lypical with respect 10 0.5 oV input: 80 meters —
{adjustabla) 130 dB: 40 meters — 100 dB; 20 meters — 75 dB)
IF Rejaction Better than -70 dB

Hypical with respect to 05 uV input: 80 meters —

110 dB, 40 meters — 80 dB. 20 meters — 75 dB)
Intermodulation
Intercept Point:
Selectivity:
Audio Ouipul

v

Modes:
RF inpul Power:

Transmitter:
Antenna
Impedance:
Carmer
Suppression,
Side-Band
Sippression:

40 aohm. unbalanced

Battar than 10 dBM
2.5 kHz — 6 @B, 5.0 kHz — 60 dB

Better than -45 dB

noise ratio. Selectivity is 2.1 kHz
minimum (400 Hz minimum with
optional CW filter). Image and i-f
rejection are greater than 50
dB. Audio output is 2 watts into
an 8-ohm speaker.

Power requirements for the
Heath HW-101 are 700-850 Vdc
at 250 mA; 300 Vdc at 150 mA,;
— 115 Vdc at 10 mA, and 12 volts
ac/dc at 4.8 amps (ac power
supply available). The HW-101
measures 6-1/4" high, 14-1/2"
wide, 13-1/2” deep (160 x 370 X
340 mm); weighs 22 pounds (10
kg). Heath Company, Depart-
ment 348-480, Benton Harbor,
Michigan 49022.

Betler than -55 dB at 1000 Hz
More than 3 walts

ORDER TOLL FREE!
800-845-6183

G.I.S\M.O.
2305 CHERRY ROAD
ROCK HILL, S.C.29730
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0.25 xV for 10 dB signal-to-noise
ratio (0.15 xV on CW). I-f image
rejection is greater than 50 dB.
Two selectivity positions are
offered: 2.4 kHz for ssb and 400
Hz for CW. There's also a built-in
notch filter for reducing the
level of interfering stations near

your operating frequency. Audio
power output is 2.5 watts.

The transmitter in the Hy-
Gain 3750 is rated at 200 watts
on ssb and CW, and provides
carrier and sideband suppres-
sion of more than 50 dB. Spuri-
ous radiation is down more than

fri=Ex
TOWER i
CORPORATION

7182 Rasmussen Ave.
Visalia, Calif. 93277
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— 40 dB. The output stage is
designed to operate into a 50-75
ohm unbalanced load.

Power requirement for the
Hy-Gain 3750 is 120 Vac or 240
Vac 50/60 Hz. The power supply
is built in. Power consumption
is approximately 78 watts when
receiving, 400 watts when trans-
mitting. Optional accessories
include an external VFO and a
matching speaker unit. The Hy-
Gain 3750 measures 7-1/2"
high, 14-3/4" wide, 8" deep (189
x 375 x 203 mm); weighs 15.8
pounds (7.2 kg). Hy-Gain Elec-
tronics Corporation, 8601 N.E.
Highway Six, Lincoln, Nebraska
68505.

Collins KWM-2A is the latest
model of the first ssb/CW trans-
ceiver ever offered to amateurs;
rf power input is 175 watts PEP
on ssb and 160 watts on CW.
The KWM-2A covers the amateur
bands from 80 through 10
meters with built-in crystals, but
with optional crystals will tune
from 3.4 to 30 MHz in 200 kHz
segments (except the range
from 5 to 6 MHz). The main
tuning dial features 1-kHz divi-
sion on all bands, with excellent
linearity provided by a linear
Permeability Tuned Oscillator

(PTO). Frequency stability is
within 100 Hz following a 20-
minute warm-up period.

Receive sensitivity of the
Collins KWM-2A is 0.5 .V for 10
dB signal-to-noise ratio; selec-
tivity is set at 2.1 kHz with a
Collins mechanical filter. Re-
ceiver image rejection is greater
than 40 dB, and internal spuri-
ous are below 1 xV equivalent
antenna input signal.



Transmitting in the ssb mode,
the carrier and unwanted side-
band are suppressed 50 dB or
more; oscillator feedthrough
and mixer products are more
than 50 dB down; and third-
order intermodulation products
are down 30 dB or better. Mini-
mum rf power output is 100
watts PEP on 80 through 20
meters, 90 watts PEP on 15
meters, and B0 watts PEP on 10
meters.

Power requirement for the
KWM-2A is 800 Vdc at 230 maA,
285 Vdc at 210 mA, — 55 to — 80
Vdc, and 6.3 volts at 11 amps;
tube filaments may also be op-
erated from 12.6 volts or 24
volts. Power consumption with
optional ac power supply is 190
watts on receive, 290 watts on
ssb transmit. Optional acces-
sories include mobile and port-
able power supplies, mobile
mount, noise blanker, matching
remote VFO, and matching
speaker console. Measures
7-3/4" high, 14-3/4" wide, 14"
deep (197 x 375 x 356 mm);
weighs 18.2 pounds (8.3 kg).
Collins Radio Group, Rockwell
International, Cedar Rapids,
lowa 52406. HRH

Henry Radio hand-held trans-
ceiver. The Tempo S1 is a fully
synthesized hand-held trans-
ceiver for the amateur 2-meter
band. It provides 5-kHz channels

g
EMPO
FM Tronscelver = S1

over the entire range of 144 to
148 MHz. Operation is from in-
ternal nickel-cadmium batteries,
at a current drain of 17 mA on
receive, 400 mA transmit. Out-
put power is 1.5 watts or better.
The S1 comes equipped with a
battery pack, charger, and tele-
scoping whip antenna. Other ac-
cessories available include a
tone pad, tone-burst generator,
tone-squelch circuits, and flexi-
ble rubber antenna. Suggested
price is $349 without the tone
pad, or $399 with the pad. For
more information on the Tempo
S1 write Henry Radio, Inc., 11240
West Olympic Boulevard, Los
Angeles, California 90064.

DenTron Radio Jr. Monitor An-
tenna Tuner. With power-hand-
ling capabilities of 300 watts
through balanced, coax, and ran-
dom-wire-fed antennas, Den-
Tron's Jr. Monitor tuner also in-
cludes a relative power output

meter and a mobile mounting
bracket. The Jr. Monitor meas-
ures a mere 5-1/2 inches wide by
2-3/4 inches high by 6 inches
deep, making it ideal for porta-
ble, mobile, or fixed operation.
Designed to handle virtually any
transceiver or receiver-transmit-
ter combination, the Jr. Monitor
is priced at $79.50 amateur net.
See it at your dealer, or write
DenTron Radio Company, 2100
Enterprise Parkway, Twinsburg,
Ohio 44087.

Shure Brothers desk micro-
phones. The model 444 and 450
microphones from Shure Broth-
ers are desk-type microphones
which feature a telescoping sup-
port for height adjustment. Both
are omnidirectional in response,
and have a push-to-talk switch
on the base. The 444 is designed
with the Amateur Radio operator
in mind, with audio response
tailored to ssb use. It also fea-

(INSIDE)

SOLID STATELY

(OUTSIDE)

G.1.S.M.O.

THE NEW SWAN 100MX IS A SOLID PERFORMER IN-
SIDE AND OUT. IT FEATURES A HIGHLY STABLE PTO
WITH 1 KHZ. READOUT, BUILT IN NOISE BLANKER
AND ALL SOLID STATE RELIABILITY WITH BETTER
THAN 100 WATTS OUTPUT.

ORDER TOLL FREE!

800-845-6183

2305 CHERRY ROAD
ROCK HILL, S.C. 29730

{INS.C. DIAL 803/366-7157)
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tures a switch in the base to
allow the selection of either
voice-operated (VOX) or manual-
ly operated (MOX) transmit func-
tion. Model 450 is suitable for fm
communications systems, and
has a switch to select high or
low impedance output. Price for
the 444 is $38.70 user net, and
forthe 450 is $44.85. See them at
communications equipment

dealers, or write Shure Brothers,
Inc., 222 Hartrey Avenue, Evans-
ton, lllinois 60204.

Pipo Communications tone en-
coder is a compact unit
designed to work with fixed,
portable, or mobile equipment
for remote control or access by
tone signaling. It is small

Attention HAMS

LGGKING

for a gr

Donot attempl lo
raise antenna or
antenna supporl
near power lines-
YOU CAN BE KILLED!

at tower?

Three good reasons
to use Universal Towers

1 LIGHT WEIGHT~ In addition
= toits weight advantages,
aluminum offers maintenance-
free lifetime beauty. Eliminates
painting and ugly rust inherent
in steel towers.

EASY ASSEMBLY - Child's play
» to assemble. You can easily
put together a tower on the ground
and walk it up, or assemble it erect
section by section.

STRENGTH - Important to
=» your choice of a tower.
Universal Towers are tested
to withstand the force of 80
m.p.h. winds and are designed
to resist winds exceeding that
velocity.

In addition to all of these advantages, the total cost of a
Universal Aluminum Tower is less than that of similar
steel towers extended over the life of the tower.

If you have any questions regarding our product

line, please contact your local distributor
or call or write for information.

UNIVERSAL TOWERS

Universal Manufactunng Co. 12357 E. 8 Mile Rd. Warren, Mich. 48089 (313 774-4140

FREE STANDING ALUMINUM TOWER
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enough to be mounted on most
hand-held transceivers, and is
not subject to rf interference.
Voltage requirements are 6 to 16
volts at less than 25 mA. The
PP-1 series is a 12-button pad,
the PP-2 is a 16-button pad.
Either may be obtained with an
internal relay for transmitter
control by ordering the PP-1K, or
PP-2K. The PP-1 and PP-2 are
priced at $55 and $58; the PP-1K
and PP-2K are $66 and $69, re-

spectively. Available direct or at
selected dealers nationwide.
Write Pipo Communications,
P.O. Box 3435, Hollywood,
California 90028.

Palomar Engineers Loop Anten-
na for receiving is a versatile an-
tenna, small enough to fit on
your operating desk or table. Yet
it is capable of receiving desired
signals or nulling out unwanted
signals on frequencies ranging
from 10 kHz through 5 MHz, de-
pending upon the plug-in loop
you choose to match the amplifi-
er, which serves as the mount-
ing base for the antenna. A tun-
ing capacitor resonates the loop
to the desired listening frequen-
cy, while the amplifier boosts
the received signal strength and
preserves the high Q of the loop.
Operation is simple; all you do is
peak the loop’s response on the
desired listening frequency by



using the tuning control. Then
rotate the loop and tilt it if nec-
essary to eliminate any interfer-
ence, such as local noise or sta-
tions. Power required is 9 Vdc at
3 mA, and connection to 50-75
ohm receiver or converter input
is provided by an S0-239 con-
nector (uhf type). Loop amplifier
is priced at $67.50; plug-in loops
are $47.50 each. Add $2.00 ship-
ping and handling in U.S. and
Canada. California residents add
6 per cent sales tax. For more in-
formation, ask your local dealer
or write Palomar Engineers, P.O.
Box 455, Escendido, California
92025.

Ten-Tec 544 ssb transceiver is
totally solid-state, offers digital
readout of the operating fre-
quency, and runs 200 watts in-
put on all bands, 80 through 10
meters (the Ten-Tec 540 is simi-
lar in all respects but has a stan-
dard slide-rule dial). The receiver
has 0.3 uV sensitivity for 10 dB
signal-to-noise ratio, 2.6 kHz
bandwidth, and agc controlled
by the rf gain control. Offset
tuning (FIT) is provided and has
a defeat switch and LED indica-
tor. Other features include Wwv
reception on 10 and 15 MHz,
CW sidetone, with adjustable
tone and volume, and a built-in
speaker.

The transmitter is rated at 100
per cent duty cycle and offers
full break-in operation on CW.
The Automatic Level Control
(ALC) sets the output power
level which is needed to drive a
linear amplifier or maintain ac-
ceptable performance when
feeding an antenna with high
swr. Rf output impedance is
50-75 ohms, unbalanced.

Power requirement for the
Ten-Tec 544 is 12 to 14 Vdc, 1
amp on receive, 18.5 amps dur-
ing transmit (power require-
ment for the model 540 is 500
mA less). Optional accessories
include a 160-meter converter,
remote vfo, crystal oscillator,
noise blanker, CW filter, and
digital readout (for model 540).
Transceiver measures 4-1/4"
high, 13-5/8" wide, 13" deep (114
X 346 x 330 mm); weighs 12
pounds (6.5 Kg). Ten-Tec, Inc.,
Sevierville, Tennessee 37862.

HRH

COMPANY.

CUSHCRAFT

IS THE VHF-UHF
ANTENNA

Cushcraft precision engineered VHF/UHF Yagi beams
have become the standard of comparision the world
over for SSB and CW operation on & meters through 432
MHz. Built by skilled craftsmen from the best available
rmaterials, these beams represent that rare combination
of high electrical performance. rugged construction,

and durability.

Y4-1%-2 Meter Yagi

Quad Aray

Cushcraft's Quad Arrays for 144, 220,
and 432 MHz use four matched
11-elerment Cushcraft Yagis and are
the ultimate in a high-performance
Yagi array, These amays have been
carefully engineered for maximum
fonward gain, high front-to-back ratio,
and broad frequency response. All
antennas provide a low VSWR matfch
to 50-ohm coaxial feedline.

20 Element DX Aray

Cusheraft's wide vanety of VHF/UHF
Beams includes an anfenna for every
amaoteur activity above 50 MHz, whether
local ragchewing or long-haul over-the-
horzon DX, All models have been
carefully optimized for maximum
forward gain with high front-to-back
ratio. The heavy-wall bright hard-drawn
aluminum booms and elements are
comoined with haavy formed aluminum
brackets and plated mounting
hardware for long operating life and
survival in severe waather

@ I ups sHPPABLE ﬂ

CORPORATION

In Stock With Dealers World Wide P.O. Box 4480, Mancheaster, N, H. 03108
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$95 MORSE
TRANSCEIVER

® 1 to 150 WPM (set from
terminal}

® 32 character FIFO buffer
with editing

® Auto Space on word boundries
® Grid/Cathode key output

@ LED Readout for WPM and
Buffer space remaining

SERIAL INTERFACE:

@ ASCII (110, 300, 600, 1200)

MR5-100 CONFIGURATIONS:

® 595 Partial Kit tinclud crocomputer components
and eircuit boards; les and analog components)

= 5225 Complete Kit lincludes box, power supply.
and sll other componentsh

® 5265 Assembled and tested unil las showni

Overseas Orders and dealer inquires welecome

UNIVERSAL

TOWERS

FREE STANDING
ALUMINUM TOWER

10’ to 100
Prices from
$128.00 (30°)

MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST

NEW CATALOG
OF

TOWERS &
ANTENNAS

or Baudot (45, 50, 57, 74) compatible
Communication Specialists
Midwest Ham Headquariers

Formerly Amateur Div. of

® Simplex HiV Loop or T'L
electrical interface

COPY:

® 1 to 150 WPM with
® [nterfaces directly with the XITEX® Anr:r_l-Sync. i

SCT-100 Video Terminal Board:
Teletypes® Models 15, 28, 33, ete,; @ Continuously computes @ Fully compensating to
or the equivalent and displays Copy WPM  copy any ‘fist style'

See your local dealer or ))x‘T x CORP
contact XITEX® direct. .
13 "

P. . Box 402110

® 80 HZ Bandpass filter

® Re-keyed Sidetone Osc.
with on-board speaker

Electronic Distributors, Inc.
now

GREAT LAKES AMATEUR
SUPPLY COMPANY

TOM REED WASURR
3993 LORENSON ROAD
MUSKEGON, MI 49445
TEL.: (616) 766-3868

MC/Visa accepted

...atlast...
vour shack organized!

I A beautiful piece of furniture — your XYL will love it!

$13995 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comiort and ease of operation.
FINISHES: Walnut or Teak Stain.
Also available in Unfinished Birch, $124.95.
Additional Infarmatian on Request
Checks, Money Orders, BankAmaricard
and Masler Charge Accepled
F.0.B. Culver Gity. (In Calif. Add 6% Sales Tax.]

‘ S-F AMATEUR RADIO SERVICES
| DEPT.HZ-12 + 4384 KEYSTONE AVENUE « CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

ATLAS 110 uinE
ATLAS RX-110

A high perfarmance Ham Band Receiver al a fantastic low price. i

» Fraquency Coverage: 1500-4000 kHz, 7000-7500 kHz. 14 000-14.500 kHz, included
21,000-21,500 kHz, 28,000-29.000 kHz

 Ail Sofid State, High Performance Design. Exceliznt Sensitwity, Selectivity, and
Dynamic Range. Superior to Most Receivers currently on the market.

* Feceives CW and normal §8B. Lower Sideband on 3.5 ano 7 MMz bands,
Upper Sideband on 14, 21, and 28 MHz bands

Radio equipment
not included

Floor Space: 39" Wide 30" Deep

Tx-' ‘o Note: New

and used

TRANSMIT ‘o

and 2158

“onu lE IN STOCK!

Add the TX-110 Module to the RX-110 and PRESTO! A Compiete
Ham Band Transceiver,
AREAL BREAKTHROUGH IN VERSATILE LOW COST AMATEUR EQUIPMENT!

* Bullt-in AC supply and loud speaker. = Provides CW and 8SB communications.
* EXCITING NEW FEATURE: The RX-110 converis lo @ 110-X Transceiver by * Al solid state.
Mugging in the TX-110 Transmitter Module. The Iwo unis may be aftached = Full band coverage on 15 through 80 meters, 28 to 29 MH2 on 10 maters
with brackets. il qeszrecl = Chaica of 15 watts input or 200 walis input, with power amplifer
LBEPREE: vt st $229.00 TX-110L (15 watts). . .... .. $159.00 List
This exciting new equipment is NOW IN STOCK! Order today with confidence. We are an authorized Atlas dealer and the

East Coast Service Center for Atlas. Pennsylvania residents please sdd 6% Sales Tax.

waws —ser - SPECIALTY COMMUNICATIONS 257955 4 sren
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LOCATOR

TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER

Alabama

LONG'S ELECTRONICS
2808 7TH AVENUE SOQUTH
BIRMINGHAM, AL 35202
800-633-3410

Call Us Toll-Free

To Place Your Order.

Arizona

Delaware

AMATEUR AND ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE (RT. 202)

WILMINGTON, DE 19803

302-478-2757

Delaware's Fastest Growing

Ham Dealer.

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

Arizona's #1 “Ham" Store,
Kenwood, Drake, lcom & more.

California

C & A ELECTRONIC ENTERPRISES
22010 S. WILMINGTON AVE.
SUITE 105

P. 0. BOX 5232

CARSON, CA 90745

213-834-5868

Not the biggest, but the best —
since 1962,

Florida

AGL ELECTRONICS, INC.
1800-B DREW STREET
CLEARWATER, FL 33515
813-461-HAMS

West Coast's Only Full Service
Amateur Radio Store

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE
MIAMI, FL 33137

305-573-8383

The Place For Great Dependable
Names in Ham Radio

SHAVER RADIO

3550 LOCHINVAR AVE.
SANTA CLARA, CA 95051
408-247-4220

Atlas, Kenwood, Yaesu, KDK,
lcom, Tempo, Wilson, Ten-Tec.

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

Authorized Yaesu Sales & Service.
Mail Orders A Specialty.

Connecticut

AUDIOTRONICS, INC.

18 ISAAC STREET

NORWALK, CT 06850
203-838-4877

The northeast's fastest growing ham
department. Dedicated to service.
Kenwood dealer.

LAFAYETTE RADIO ELECTRONICS
(Assoc. Store)

1811 N. HIGHWAY 17-92

MAITLAND, FL 32751

305-831-2271

The Electronics Emporium

RAY'S AMATEUR RADIO

1590 US HWY. 19 SOUTH
CLEARWATER, FL 33516
813-535-1416

West Coast's only dealer: Drake,
ICOM, Cushcraft, Hustler.

Hlinois

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

“Amateur Excellence"”

ERICKSON COMMUNICATIONS, INC.
5935 NORTH MILWAUKEE AVE.
CHICAGO, IL 60646

312-631-5181

Hours 9:30-5:30 Mon., Tues., Wed.,
Fri.; 9:30-9;00 Thurs.; 9:00-3:00 Sat.

KLAUS RADIO, INC.

8400 NO. PIONEER PARKWAY
PEORIA, IL 61614

309-691-4840

Let Us Quote Your Amateur Needs.

SPECTRONICS, INC.

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

Chicagoland’'s Amateur Radio
leader.

Indiana

HOOSIER ELECTRONICS, INC.
P. 0. BOX 2001

(43B Meadows Shopping Center)
TERRE HAUTE, IN 47802
812-238-1456

Communications Headquarters
of the U.S.A.

lowa

BOB SMITH ELECTRONICS
RFD #3, HIGHWAY 169 & 7
FORT DODGE, IA 50501
515-576-3886

For an EZ Deal on New

or Used Equipment.

Kansas

ASSOCIATED RADIO

8012 CONSER, P.0.B. 4327
OVERLAND PARK, KS 66204
913-381-5901

Amateur Radio's top dealer.
Buy — Sell — Trade.

Maryland

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

R. L. Drake, Ten-Tec, lcom, Wilson,
Tempo, DenTron, Mosley, Cushcraft.
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Massachusetts

TEL-COM, INC.

675 GREAT RD., RT. 119
LITTLETON, MA 01460
617-486-3040

The Ham Store of New England
You Can Rely On.

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

New England’s Friendliest
Ham Store.

METUCHEN RADIO

216 MAIN STREET
METUCHEN, NJ 08840
201-494-8350

New and Used Ham Equipment.
WAZAET “T" Bruno

RADIOS UNLIMITED

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4539

New Jersey's newest, complete,
Amateur Radio center.

Dealers:

Y.ou should be
here too! Contact

HORIZONS today
for complete details.

0L 800-258-5353

Michigan

ELECTRONIC DISTRIBUTORS
1960 PECK STREET
MUSKEGON, Ml 49441
616-726-3196

Dealer for all major amateur
radio product lines,

RSE HAM SHACK

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

Complete Amateur Supplies.

Minnesota

PAL ELECTRONICS INC.
3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

The Midwest's fastest growing
ham dealer.

Nebraska

COMMUNICATIONS CENTER, INC.
443 N. 48 STREET

LINGOLN, NE 68504
800-228-4097

Kenwood, Yaesu, Drake and Mare
at Discount Prices.

New Hampshire

EVANS RADIO, INC.

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

lcom, DenTron, Yaesu, Drake.

We service what we sell.

New Jersey

ATKINSON & SMITH, INC.
17 LEWIS STREET
EATONTOWN, NJ 07724
201-542-2447

Ham supplies since "'55".

The TS-820S is the rig that is the
talk of the Ham Bands. Too many
built-in features te list here, What
a rig and only $1249.00 ppd. in
U.S5.A. Many accessories are also
available to increase your oper-
ating pleasure and station wver-
satility.

TS-7005P
2M TRANSCEIVER

Guess which transceiver has made
the Kenwocod name near and dear
to Amateur operators, probably
mara than any other piece of
equipment? That's right, the TS.
5205. Reliability is the name of
this rig in capital |etters. BO thru
10 meters with many, many built-
in features for only $792.00 ppd.
in U.SA.

unit to fullfill your needs.

TR-7400A
2M MOBILE TRANSCEIVER

QUALITY KENWOOD TRANSCEIVERS
. . . from KLAUS RADIO

TS-820S8
160-10M TRANSCEIVER

Super 2-meter operating capability
is yours with this ultimate design.
Operates all modes: SSB (upper
& jower}), 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 $759.00 ppd. in U.S.A,

T8.5208
80-10M TRANSCEIVER

This brand new mobile transceiver
(TR-7400A) with the astonishing
price tag is causing quite a com:-
motion. Two maters 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 $445.00 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 frem B:00 a.m. thru 5:00 p.m.

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

BLAUS RADIO ..

8400 N. Pioneer Parkway, Peoria, IL 61614
Jim Plack WONWE — Phone 309-691-4840




| C Keyer

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 constructed contact points.
Keys any amateur transmitter with ease. Sends Manual,
Semi-Automatic, Full Automatic, Dot Memory, Dash
Memory, Squeeze, and iambic — MORE FEATURES
than any other keyer. Has built-in sidetone, speaker,
. speed and wvolume 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 in U.S. and
Canada. Add $3.00 shipping!handling. Add sales tax in
California.

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

86 [}E}] December 1978

LOCATOR

New York

ADIRONDACK RADIO SUPPLY, INC.
185 WEST MAIN STREET
AMSTERDAM, NY 12010
518-842-8350

Yaesu and Kenwood dealer

for the Northeast.

HAM-BONE RADIO

(Div. Stereo Repair Shop)
3206 ERIE BOULEVARD, EAST
SYRACUSE, NY 13214
315-446-2266
We Deal, We Trade,
We Discount, We Please!

HARRISON RADIO CORP.
20 SMITH STREET
FARMINGDALE, NY 11735
516-293-7990

“Ham Headquarters USA®"
since 1925.

Call toll free 800-645-9187.

RADIO WORLD

ONEIDA COUNTY AIRPORT
TERMINAL BLDG,

ORISKANY, NY 13424
315-337-2622

New & Used Ham Equipment. See
Warren K2IXN or Bob WAZMSH

Ohio

AMATEUR RADIO

SALES & SERVICE INC.
2187 E. LIVINGSTON AVE.
COLUMBUS, OH 43209
614-236-1625
Antennas for all services,

UNIVERSAL AMATEUR RADIO
1280 AIDA DRIVE
REYNOLDSBURG (Columbus)

OH 43068

614-866-HAMS

Drake, Yaesu, Ten-Tec, KDK, Wilson.
All Lines In Stock.

Pennsylvania

ARTCO ELECTRONICS

302 WYOMING AVENUE
KINGSTON, PA 18704
717-288-8585

The largest variety of semiconduc-
tors in Northeastern Pennsylvania



550 MHZ COUNTER KIT

Performance You Can Count On

IssB0 Direc |
FREQUENCY COUNTER {113

DsI

DS! OFFERS THE BEST OF TWO WORLDS . . .
An unprecendented DSI VALUE . . . in a high
quality, LSl Design, 550 MHZ frequency counter
kit. And, because it's a DSI innovation, you know
it obsoletes any cor [ _
& performance. The basic 5 0 MHZ counter & time
base are factory assembled, tested and burned-in.
The problems of bad LEDS, IC's, capacitors, are
a thing of the past with DSI QUIK-KIT®. But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors, and the
final mechanical assembly of your 550 MHZ
counter, into its' handsome cabinet. GO WITH THE
LEADER ... BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIME & MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

VISA = MC
AMERICAN EXPRESS
CK » MONEY ORDER

coD

SEE YOUR LOCAL DEALER
OR
CALL TOI.,L FREE (800} B54-2049
Galiforna Residents, Call Collz 4) 565-84 102
DSI INSTRUMENTS, INC.
7914 Ronson Road No: G, San D;egc CA 92111

Pre Scaole

A

B
L E

kes, both in price |

{OPERATES ON

DG 8.2 To 14.5 VDG
o AC Bait. Ellmlnatqr

$99.95

MODEL 3550 KIT

SPECIFICATIONS

Time Base TCXO 1PPM 65° to 85°F
Frequency Range 50HZ to 550MHZ

Resolutlon 1HZ to 55MHZ, 10HZ to 550M

‘Input Two 80239 Connectors
- Power 6C-Size Batt, 15HR, or 8.2VDC to 14. 5VDC

: Currenl 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
ePre-assembled, tested counter board
#Case, power supply. connectors, hardware
eBuilt-in prescaler & preamp
sGate Light-Automatic Zero Blanking
sAutomatic Decimal Point
eQne to two hours assembly time

-#0One Year Warranty on all parts

sAll new parts - not factory secands or surplus.

3550 Kit . .

order. Cal!f'am esidents add 8% Sla!e Salas Ta:.




RF Transformer [gipHe

Pennsylvania

ELECTRONIC EXCHANGE

136 N. MAIN STREET
SOUDERTON, PA 18964
215-723-1200

Demonstrations, Sales, Service.
New/Used Amateur Radio Equip.

HAMTRONICS, DIV. OF
TREVOSE ELECT.

4033 BROWNSVILLE RD.

TREVOSE, PA 19047

215-357-1400

Same Location for

More Than 30 Years,

Texas

HARDIN ELECTRONICS
5635 EAST ROSEDALE
FORT WORTH, TX 76112
817-461-9761

You Bet Fort Worth

Has A Ham Store!

* New! Broadband antenna matching.

» Convenient switch selection of impedance taps.
» For verticals and mobile whip antennas.

* Taps at 8, 12.5, 16, 22, 32 and 50 ohms.

* Full 500 watt capability. No time limit.

Here is the answer to the matching problem for vertical antennas and
mobile whips. A broadband transformer that really works. Plenty of
taps to match your 50 ohm transmitter to any short vertical.

And with no tuning or other adjustment. The 500 Watt RF Transformer
is completely broadbanded 1-30 MHz (1-10 MHz below 20 ohms). So
when you change frequency within a band you need only retune the

ANGELS

antenna loading coil to resonance; not fiddle with a matching network. JHR-RA
Also, more power goes into your antenna. The 500 Watt RF
Transformer is more efficient that a matching network or tuner — less $4.50
than .1 db loss. Softhound
As always, when you buy Palomar Engineers you get the best; large Jump info the
ferrite toroid core, teflon insulated wire, rugged ceramic switch, heavy exciting world
die cast aluminum case, full 500 watt CW capability. ‘;Lrﬁm‘ﬁ‘;i
Free descriptive brochure on request. Kiendc- IETP-F:EF'

n itua-
Improve your mobile operation. Simplify your tuneup. Get better %onsyamuna
results with the new Palomar Engineers 500 Watt RF Transformer. ;‘r:n\:cglg

i

Order yours now! Price $35.00 plus $2 shipping/handling U.S. & there to help )
Canada. Calif. residents add sales tax. with vital communications, This new book from The

Ham Radio Publishing Group brings to life the hero-
ic, glorious efforts of those Amateurs during daring
rescues, life-saving attempts, and times of real per-
sonal need This is a new book you'll read, and then
read again' Another greal Christmas gift from HRCB.
160 pages. ©1978

Send check, money

order or credit card g

information plus afio's
$1.00 shipping to:

Palomar Engineers

Box 455, Escondido, CA. 92025 = Phone: [714] 747-3343

[ e T

Greenville, NH 03048 aokstare

88 [:E:] December 1978 More details? Ad Check page 102.



You’re just a few digits away from
name brand radio equipment -
AT DISCOUNT PRICES!

CALL TOLL FREE

1-800-228-4097

Communications Center
443 N 48th Street
Lincoln, Nebraska 68504
In Nebraska Call (402 )466-8402

1-800-634-6227
Communications Center
West
1072 N. Rancho Drive
Las Vegas, Nevada 89106
In Nevada Call (702)647-3114

DENTRON TAYLOR E.T.O. ALPHA
KENWOOD HY-GAIN SWAN VHF ENGINEERING

DRAKE MOSLEY TEMPO BERK-TEK CABLE

ICOM CUSHCRAFT TEN-TEC CONSOLIDATED TOWER
STANDARD WILSON MIDLAND SAY

EDGECOM HUSTLER CDE SHURE

KDK LARSEN AUTEK TELEX

plus many more

1-800-228-4097 CALL TOLL FREE FOR
ANTENNAS

HY-GAIN MOSLEY CUSHCRAFT HUSTLER WILSON

TH6 DXX CLASSIC 33 ATB-34 4BTV SYSTEM 1
TH3MK I CLASSIC 36 ARX-2 66-144A SYSTEM 2
18 AVT/WB TA-33 A-147-20T RM-75s

1-800-634-6227

Specials on CDE Rotors

Ham 11l — $125.00
Tailtwister — $225.00

EEEEESN |OOK!I EEE NN
HOURS: Monday - Friday 8 a.m. - Midnight
Saturday 8a.m. -8 p.m.
Sunday Noon - 8 p.m.

SAME DAY SHIPPING ON MOST ITEMS

We carry all major lines of antennas

at DISCOUNT PRICES AR CARY
call for quotes: 1-800-228-4097 T

THE M TERRANK G ARD

=

More details? Ad Check page 102. December 1978 [:E:] 89



NEW......GoaxProbe*......NEW

Coaxial RF Probe for Frequency Counters and
Oscilloscopes That Lets You Monitor Your
Transmitted Signal Directly From the Coax Line.

Only sg- 95

plus .50 postage

FINALLY! A RF PROBE that lets you connect
into your coax cable for frequency
measurements -and modulation waveform
checks directly from the transmitter.
JUST CONNECT THE CoaxProbe* into
your transmission line and plug the output
into the frequency counter or oscilloscope.
Insertion loss is less than .2db so you can
leave it in while you operate.

A NECESSITY IN ANY WELL-ORGANIZED
HAM SHACK, the CoaxProbe* eliminates
"“jerry-rigging’" and hassles when tapping
into the coax line is desired.

A SPECIAL METHOD OF SAMPLING
keeps output relatively constant with a wide
variation of power. Power output of 8 watts
gives .31v out, while 800 watts will give
1.8v out. (rms 3-30 mhz.) 2000 watts PEP
rating too!

*Trademark of CoaxProba Co. for rt sampling device.
#1978 by CoaxProbe Co

USE IT ON 2 METER RIGS TO ADJUST
FREQUENCY. The CoaxProbe* has a range
of 1.8 to 150 mhz.

MONITOR YOUR MODULATION
WAVEFORM. With an oscilloscope of prop-
er bandwidth, you can check your modula-
tion for flat-topping, etc. ldeal for adjusting
the speech processor.

NOW YOU CAN MONITOR SIGNALS when
connected to the dummy load. efiminating
unnecessary on-the-air radiation.
AVAILABLE FOR THE FIRST TIME TO
AMATEURS. Try it for 10 days. If not
satisfied, send it back for refund (minus
shipping charges).

Order today from:

CoaxProbe Co.
P.0. Box 426, Portage, M| 49081
Dealer Inquiries Invited

SYNTHESIZER The synthesizeris
and built by AMCOMM using the la

TRANSMITTER

Total solid-stale

g-
oi-the-art computer technology. It is the design
equivalent of aver 1600 crystals delivering
800 channels with a choice of four (4) splits for
each frequency

RECEIVER MODULE Tne recei
of total solid-state design wit |
talled on Type G-10
rads fiberglass PC
itivity is 0.35uV
porates an B
pole crystal filter with a 2 pole
crystal discriminator
operating at a single 21.4MHz
IF. The design is further
gnhanced by the use of dual
gate MOS FETs in the receiver
front end

HIGH QUALITY MICROPHONE
Included with the 52 2515 the top-of
the-line commerceal grade
microphone. made exclusively for

continuously

AMCOMM by TURNER

“HAM' BUERGER. INC. ~

ELECTRONIC EQUIPMENT DISTRIBUTOR

STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION
s _ Murersdy B ULE S
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3 LOCATIONS

I '$OUTH —
307 MqLeuns Hopkmswlle KY 42240

502 386-4534 \

NORTH
Box 4073 Aushm‘own OhIO 44515

LALLAARRARANAY wssrcoasr —
728 Jumper Lompoc VAFB, CA. 93437

{:}}j:fz-r;li-ffiff}i 7805-_:34-46 9 3 =
NN AFso Stockmg
e '.-KANTRONICS
TEN-TEC — ATIAS
TEMPO——  DENTRON

~WILSON — CUSHCRAFT
INFOTECH

.'_ Shee#s—cmd C{:ta log —




MB |l FEATURES

*1/4" silver-plated copper ribbon variable induc-
tor. *7000 volt variable capacitor. *10000 volt
fixed capacitors, * 100 micro-ampere SWR meter.
*.080" aluminum cabinet. *Large, easy-to-read
dials. *3000 watt Balun (optional) for twin lead
antennas.

.-:‘ "
Model MB |1 $285
(with Balun) $315

New NYE “Matchmaker”
VIKING MB Il

Antenna impedance-matching network for
maximum power, perfectly matched to
your antenna.

MB Il PROVIDES

*Constant SWR monitoring. *Precision tuning of
final amp. * Harmonic suppression. *Receiver in-
put impedance-matching. *Maximum power
transfer to antenna. *Continuous frequency
coverage - 1.6 to 30 MHz. *Precision tuning of
any wire 1/8 wavelength or longer, with SWR

of 1:1.

By the manufacturer of NYE VIKING Speed-X and Super Squeeze Keys, lambic Keyers, Low
Pass Filters and Phone Patches. Avallable at leading dealers throughout the U.S.A.

WM. M. NYE COMPANY, INC.
1614 - 130th Avenue N.E., Bellevue, WA 98005 * (208] 454-4524

Nye Vikings

SINCE 1932

Portland Radio
Supply Co.

DAH-DIT-DAH-DIT DAH-DAH-DIT-DAH
OREGON RESIDENTS — CALL TOLL FREE

800-452-0908

TO ORDER DESK — PORTLAND STORE

January 27-28, 1979

~ARRL

Convention\, s,
&|9th Annval | )~

TROPICAL HAMBORE E
FLAGLER 00G TRACK ///ﬁ“ﬁt\_ b

o ALLIANCE ¢ ATLAS
« CDE » CIR

e COLLINS = DRAKE
« ICOM = KENWOOD Mlil.l]ll FlO[llla /

| \\_..\“.\
« REGENCY » SWAN « TEN-TEC /| [ % N% %

* YAESU « COVER CRAFT » CUSHCRAFT A T \\ N
* HY-GAIN « KLM » MOSLEY  NYE « NEW- N \ j AN\
TRONICS * LARSEN » ROHN  TRI-EX « TRISTAQ - ) = 3 )

Ohm AVE Gt A ST 1

7] .‘ == .= \ \\ N -~
* UNADILLA (W2AU) » PLUS A COMPLETE LINE OF , LY Tl
PARTS FOR YOUR NEEDS. 7 M\
T |
SALES & SERVICE AT m%% :Tli!s || =
TWO LOCATIONS IN OREGON Pre—lleglstratmn ¢ -
1133 SOUTH RIVERSIDEAVE. 1234 S.W. STARK ST. $3 0 nﬂfm %1%5'* LI

MEDFORD, ORE. 97501
503-773-5815

PORTLAND, ORE. 97205
503-228-8647 e S ERRATCS \




RATES Regularclassified Is available
at 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 rate.

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

DEADLINE 15th of third preceding
month.

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

03048.

Q5SL's — TOP QUALITY — Samples 35¢ — In-
cludes Rubber Stamp Info — Ebbert Graphics,
Dept. 5H, Box 70, Westerville, Ohio 43081.

WANTED Drake SW-4A new or used, Russell
Hillstrom, Box 325, Scobey, Montana 59263

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

ELECTRONIC EQUIPMENT HOTLINE is a classi-
filed advertising newsletter for professional,
industrial, and surplus elactronic sguipment.
Subscriptions $6/year, ads 50g/word. P.Q. Box
4760, Dept. HA, Panorama City, CA 91412,

FREE! FREE! FREE! Reusable ring sizer and full
color brochure showing the unigue 10 Karat
Gold A.R.O. Unity Ring. Write to: Group Il Sales
Co,, P.O. Box 259, Little Meck, N.Y. 11362,

WANT UP-TO-DATE INFORMATION? Radio-
Hobbyist Newsletter issued every two weeks.
Only $5/year. W5Y|; Box #1171-G, Garland, Texas
75040,

SST ANTENNA TUMNERS. Your best buy. Write:
SST Electronics, P.O. Box 1, Lawndale, CA
90260.

0OSLs with class| Unbeatable quality, reason-
able price. Samples: 50¢ refundable. QSLs Un-
limited, 1472 SW 13th Street, Boca Raton, FL
33432

HUSTLER & CUSHCRAFT 20% off; Ten-Tec &
DenTron 15%; MFJ & KLM 10%; KDK-2015R
$387.95; W2AU Baluns $12.95; Mail order only —
certified check, Ferris Radio, 21738 John R.
Hazel Park, Mich. 48030. 313-398-6645, WBBJYX
& WABQPHN 10-6 days.

QSL CARDS 500/$10. 400 illustrations, sample.
Bowman Printing, Dept. HRH, 743 Harvard, St.
Louis, MO 63130,

CODE PRACTICE QOSCILLATORS, hand keys,
electranics keyers, other products. Free
catalog. Globalman (WEPHA) Products, Box 246,
El Toro, CA 92630. 714-533-4400.

THE “CADILLAC" of QSL's! — New! Samplas:
$1.00 (Refundable} — MAC'S SHACK, Box
#1171-G, Garland, Texas 75040.

ENGRAVED NAMETAGS 12" x 2¥2" — $3.00.
QTH added $0.50. Door plates, key tags avail-
able. Black, blue, red, walnut with white letters.
Other colors available. Tag-it Co., Box 2062, Indi-
anapolis, IN 46206.

NOVICES: Relax and improve skills with nine
important operating aids an heavy 11 x 17" card.
CW abbreviations, ending and Q signals, punc-
tuation, R-S-T, U.T.C. canversion & more. §2.
Postpaid WD5KFN, Albany, TX 76430.

WANTED: Collins 515-1 cabinet. WaJUV, Box
408, Glenview, IL 60025.

NAMETAGS — 1" x 3" $3.25. Engraved with
name, call letters, QTH. Limit 20 letters per line.
Red, blue, yellow, black, walnut with white let-
ters. Other colors available. Nielsen Communi-
cations, Inman, Nebraska 68742.

ELECTRONIC BARGAINS, CLOSEOQUTS,
SURPLUS! Parts, equipment, stereo, industrial,
educational. Amazing valuas! Fascinating items
unavailable in stores or catalogs anywhere.
Unusual FREE catalog. ETCO-058, Box 762,
Plattsburgh, N.Y. 12901.

NEW CONCEPT — Novice instructional pack-
age, theory tape & study material. Complete
license study package, $17.95. General study
package, $19.95. MARI, 1320 Canary Drive, West
Columbia, SC 29169.

REPAIRS BY N2MB, NEW YORK AREA, First
Class Commercial license, Amateur exira, in
business 20 years — Radio Clinic, N2MB
{formerly WA2BIT). 212-327-4852,

UPGRADE NOW — to Ham Radio Magazine, the
technical journal for all radio amateurs that
brings you the latest ideas, construction proj-
ects, new circuits, and state-of-the-art advances
in electronic communicaticn. You can't afford to
miss it at only $12 per year. Ham Radio, Green-
ville, New Hampshire 03048.

COMPUTER GENERATED CODE TAPES

New FCC typs code tast format with over 25 differant
Ham Q50°s on each cassette! General/Advanced —
15 WPM, 80 minutes of actual copy. Extra Class —
22.5 WPM, 80 minutes of actual copy. $5.95 past-
paid or both tapes $9.95 postpaid. Free printout of
copy included to check your copy. Write COMPU-
CODE, 113 Starlite Dr., Plang, TX 75074,

CODE got you stumped?

RELAX and worry not’ Learn [ntermational Morse Code the
EASY, Hus Farnsworth way. No books, no gimmicks, |ust
listen & learn, Using the word method, based on mogern
psychologecal technigues, you ¢an zoom past 13 w.p.m. in
less than hall the time! Available in casseties @ $10.95 and
LP records at $3.95 — you gel cver Iwe hours of instruction!

RECORDS
P.0 Ellgxsﬂ'ﬁ? an Jacinta, CA 92383

STOP LOOKING for a good deal on amateur
radio equipment — you've found it here — at
your amateur radic headquarters in the heart of
the Midwest. We may not have a toll free number
but we'll save you more in the long run! We are
factory-authorized dealers for Kenwood, Drake,
Yaesu, Collins, Wilson, Ten-Tec, Atlas, ICOM,
DenTron, MFJ, Tempo, Regency, Hy-Gain, Mos-
ley, Alpha, Cushcraft, Swan, and many more.
Write or call us today for our low quote and try
our personal and friendly Hoosier service.
HOOSIER ELECTRONICS, P.O. Box 2001, Terre
Haute, Indiana 47802. (812) 238-1456.

CUSTOM Printed and photo QSL's, very eco-
nomical, free samples, stamp appreciated, Stu,
K2RPZ, Box 412, Rocky Point, N. Y. 11778. (516)
744-6260.

CUSTOM EMBROIDERED EMBLEMS — Your
design, low minimum. Informational booklet.
Emblems, Dept 65, Littleton, New Hampshire
03581,

QSO PARTY: Flatland Farmars Chapter of 10-X
International Net, In¢. announces its first QSO
PARTY on Sunday, December 3, 1978, 1200 UCT
to 2400 UCT, on 28.700 to 2B.800 MHz. One point
per contact if station does not hold a Flatland
Farmer Certificate; two points per contact if sta-
tion is a Local or Associate Certificate holder;
three points per QSO if station is a charter mem-
ber. Certificate awards to 1st, 2nd, and 3rd place
winners in USA (including KHE and KL7 areas).
All other areas considered DX, and qualify for
1st, 2nd, 3rd place certificates also. Special
award to highest point total in world. No multi-
pliers, no multi-operator. Logs to have date, call
|etters, name, QTH, 10-10 number, and flatland
farmer number, if any. Direct all questions to
Mike Reik, WBBYJF, B04 Commaercial Strest,
Danville, lllinois 61832

FLORIDA: Clearwater Convention, November
25th and 26th (Thanksgiving weekend} 1978,
sponsored by the Florida Gulf Coast Amateur
Radio Council. Displays, forums, contests, FCC
exams, meetings, prizes. Swap tables inside $10
both days, advance sale only. Luncheon, hospi-
tality suite, banguet. Reservations call (800)
325-3535 for special rates. Talk-in 37/97, 18/76,
3940, 223.34/224.94; call CQ HAM HOLIDAY.
Donation $3 single, $5 family. Info from P.O. Box
157, Clearwater, Florida 33417; or call Charlotte,
WBJ4PEL, (8313) 461-HAMS.
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S-f Amateur Radio Jervicers

DEPT. HZ-12 (213) 837-4870
4384 KEYSTONE AVE., CULVER CITY, CA. 90230

the W6TOG ’

RECEIVER MODIFICATION KITS
INCREASE SELECTIVITY  IMPROVE SENSITIVITY
LOWER INTERNAL NOISE
IMPROVE NOISE BLANKER OPERATION
COMBAT BLOCKING FROM LOCAL SIGNALS
TS-520KIT ... .. $27.50 FT-101 SERIES KIT $32.50
TS-520S KIT : 3250 FR-101 SERIES KIT ... 3450
TS-820 & 820S KIT... 3450  FT-301 SERIES KIT... 3450
R-599 A/D KIT | . 27.50 FT-901 SERIES KIT . .. 34.50

*
IT'S MAGIC...
ITs “MAGICOM”

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO PUNCH
IMPROVES PROCESSED SPEECH QUALITY
Converts TS-820 / 820S speech processor from RF
compressor to RF clipper $27.50
RF speech processor for TS-520/ 5205 $42.50
The “MAGICOM" RF processor module provides up to
6dB increase in output with smooth, clean,
non-distorted audio and more penetration for those
pile-ups.
ENDORSED BY W6TOG AND BIG GUN DXers WORLD WIDE

X .
the W6TOG )

INTERNAL ELECTRONIC KEYER
FOR ALL AMATEUR TRANSMITTERS OR

TRANSCEIVERS USING GRID BLOCK KEYING

No holes mounting with TS-820 Series

Mounting options for TS-520, TS-5208S. FT-101

Series. TR4 Series, T4X Series, T-599 Series and

325 Series

C-MOS DESIGN — Dot and dash memory — full

iambic or manual operation.

Simple installation * $49.50

THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTIVE BANDPASS FILTER
FOR PROCESSED RECEIVER AUDIO

® Separate active filter elements
for CW and S5B audio output stage
e 8 ohm input and output impedance
# Headphone jack for convenience
® ONCW: from 500 hz to 100 he, variable
® ON SSB: 2 Khz fixed bandwidth
+ Rejects unwanted signal better than 60 dB
® Designed for today's transceivers
or yesterday's older equipment  $49 50

*WELL KNOWN DiXer WITH OVER 300 COUNTRIES CONFIRMED.

All prices postpaid - in Calif. add 6% sales tax - Mastercharge & Visa accepted

SATISFACTION GUARANTEED OR MONEY REFUNDED

94 [:E:] December 1978
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Do
a box.

Try it out first.
A@DE&@R‘]@&E Seveiy

Alyateur Headquarters for the Northeast
185-191 West Main Street » P.O. Box 88
Amsterdam, N.Y. 12010 Tel. {518) 842-8350
Just 5 minutes from N.Y. Thruway — Exit 27

Twice as
much for less.

[JHR-LB  Here's Ihe log book every-
one [s talking about This new alfer-
ing from HRCB is tar superior o any
other log available today! With over
2.000 entries, you have twice as
much space for less cost in compari-
son 1o its nearest competitor. There
are B0 big (8%2 x 11) pages. 30

e P R B g R

;_ entries per page for an “'easy-count’
¥ during contests, a frequency spec-
L frum chart, callsign prefixes and
7 ol / .~ much more. This is unguestionably
¥ e the best log book value anywhere
: i 80 pages. ©1978. Spiralbound.
5 S
3 -
$1.50

Send check, money order or credit
card information plus $1.00 shipping to:

Ham Radio’s Communications Bookstore

Greenville, NH 03048

More details? Ad Check page 102.




RADIO AMATEUR

CALLBOOKS

BI-LATERAL
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POVWER FAd LINE&R BMP \
h
WesTom
sun moreos ol
DIGS OUT THE WEAK SIGNAL 4t
Respecied worldwide
AND BOOSTS THE POWER !!! ke
Now Westcom gives you twice the advantage. . .a low noise receiver preamplifier and an output / f | / S

power amplifier, all in the same package! No modification of your transceiver is required since
it's all in one high performance, low cost unit. The low noise U310 J-FET yields 12dB gain, 2dB
NF, and the receive amp may be used independen! af power amp. This unit i3 a natural for
OSCAR uplink or lona haul weak signal TROPO work. Available in 90w or 125w.

The U. S. Callbook has nearly
350,000 W & K listings. It lists

* An add-on unit, no internal connections or * Mobile mounting bracket included

adjustmenis regqu
equipment

ATTY, CW.
* Diffused emitter
operating conditions

operating conditions
« “Microstrip” desi

ired to associated

* Standard Amplitiers operate FM. Linear
Models operate all modes: 558, FM, AM,

ballasting resistors

achieve extreme ruggedness under severe
* Withstands 20:1 VSWR under specified

n provides high stability
and optimum performance over wide band-

* RF sensing T/R switching, adjustable drop-
out delay (SSBICW Mode)

* Remote keying capability

* Thermally coupled biasing

* Reverse Voltage protected

* Detachable fused power connector

* Conservatively rated with oversized heat
sink

»Compact: 4 1/8 x 5 112 x 258

» Red LED indicators for monitoring DC and
AF

* One year material and workmanship limited

calls, license classes, names
and addresses plus the many
valuable back-up charts and
references you come to expect

from the Callbook.

Specialize in DX? Then you're
looking for the Foreign Callbook

width warranty
* Factory adjusted, no tuning required

MODEL INPUT MINIMUM MAXIMUM .
NO. POWER OUTPUTW.  CURRENT PRICE with almost 285,000 calls,
i 8V
. S:d: meter) (walts) {at max input) 13.8 VDC names and addresses of ama-
2m 15x70 515 70 8 $119.95 .
o o i 3 s teurs outside of the USA.
2m 25x125 1025 125 18 $164,95
All Mode-Linear zed
2m 18x70L 215 70 8 $129.95 U.S. Callhook $15.95
2m 15490L 215 90 1 $149.95
2m 2611250 525 126 18 $179.95 Foreh
P L s oreign Callbook $14.95
with pre-amp
2m 15x90BL 215 90 1 $179.95 (Plus Shipping)
2m 25x1258L 525 125 18 $209.95
*Linear; AM, CW,FM,SSB,RTTY. Linear models work well with low power
transmitters of 2-3 watts to yield 30-40w output. Size: 4 1/8 x 5 1/2 x 2 5/8 Order from your lavorite electron-
lcs dealer or direct from the pub-

lisher. All direct orders add $1.75 for
shipping. lllincis residents add 5%
Sales Tax.

RADIO AMMEI.IF. I I b k
OO K N

h Dept. £ 925 Sherwood Drive
Lake Bluff, |11, 60044
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If not avaliable from your local dealer, contact;

WEeSTcOm

ENGINEERING

1320 Grand Avenue
California 92069

San Marcos
(714) 744.0728

More details? Ad Check page 102.




The week of December 7th
through 14th is likely to be
active with ionospheric and
geomagnetic field distur-
bances. It is too early to tell
how severe the disturbances
will become, but as these days
approach, keep plotting the
information given by WWV at
14 minutes after the hour. Look
for the geomagnetic A’ index,
the solar flux, and the
geomagnetic “K" index values.
Sudden rises in these values
are clear indications of possi-
ble solar storm conditions, and
your plots of these data will be
the best indicator of conditions

FORECASTER

to come. Descending values
mean that the disturbance is
dying, while ascending values
indicate that the severity is
increasing. The week of
December 20th through 27th is
likely to contain some minor
disturbances, centered around
Christmas eve and Christmas
day, but these will in all
likelihood not disrupt communi-
cations. Perhaps a mild
enhancement will be seen. As
usual, look for weather
changes and freak atmospheric
conditions at times of, or close-
ly following, geomagnetic
upsets.

WRITE FOR LITERATURE

333 W. Lake Street, Dept.
Chicago, lllinois 60606 * (312) 263-1808

b

BCNCHER,INC.

e Full range of adjustment in
tension and contact spacing.

e« Self-adjusting nylon and steel
needle bearings.

= Solid silver contact points.

= Polished lucite paddies.

* Precision-machined, chrome
plated brass frames.

» Standard model has black,
textured finish base; deluxe
model is chrome plated.

» Heavy steel base; non-skid feet.

Available at selected dealers or
send $39.95 ($49.95 for chrome
model) plus $2.00 shipping and
handling. Overseas amateurs
invited to request quotation for air
parcel post shipment.
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Once again, it is nice to see
the muf climbing into the
vicinity of 30 MHz, even at this
time of year. General lack of
atmospheric noise (static) will
mean that even the low bands
can be used for good DX
catches, particularly in the
early evening. Early darkness in
the Northern Hemisphere will
cause the higher-frequency
bands to close somewhat
sooner than they do in the
summer, but the chart
indicates many bands useable
well into the evening hours.

Ten and Fifteen Meters will
open to South America and
South Africa from the East
Coast, while West Coast
stations can expect openings
to South America and Pacific
areas. Mid-U.S. hams will share
a little of both Pacific and
South African openings. These
may be the two best DX bands
during December.

Twenty and Forty Meters will
be less active than fifteen in
praducing DX; with twenty
somewhat more consistent
than forty, and certainly less
erratic than ten. It is probable
that twenty meters, at last, will
not produce quite the spectac-
ular performance we've become
used to. On both bands, how-
ever, be sure to consult the
chart for times and areas of
openings.

Eighty and One-Sixty Meters
are always good evening bands
in the winter because of the
quiet atmosphere and propaga-
tion along the darkness path.
Look for Europe from the East
Coast in the early evening on
eighty, and later on one-sixty.
WAC on one-sixty should be
achievable for those who need
that certificate, although it will
be easier on eighty. For Pacific
stations, look in the wee
morning hours, after the
stations east of you have hit
the hay.

Sunspot cycle 21 is racing to
a peak, perhaps in late 1979 or
early 1980, so conditions are
rapidly getting better. Take
advantage of them while they
are good, and have fun with
your DXing. HRH
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j'"_.__

TEMPO
FM Transceiver — Si

Tempo presents the
M...the .f-_orld’

'f-f'i_;";;f:;rst éyﬁihesnzed 800
' channel hand held

ig _ | epresents ‘the
year s biggest breakthrough in 2-meter com- -E'tj‘gn“:;‘f;p‘;‘;::w :zj:r;t’;:ﬁzwz. o
munications. Other units that are larger, heavier power Requirements: 9.6 VDC S 5
and are similarly priced can offer only 6 channels. CurrentDrain: 17 ma-standby 400 ma-transmit
Batieries: o Ni-cad battery. pack included

The SYNCOM'’S price includes the battery pack " Kntanna psHancec 60 ohins
charger, and a telescoping antenna. But, far mq imensions - 40 mmx 62 mmx
tmpor‘tant is the 800 channels offered by the F utpons . Betierithan 1.5

| Sansitivity: ‘Batter than-.5 ir r;cwal:s
' The optional touch tone pad shown in th e RRLIED A(;c&ssonllzs

|Ilustratron adds greatly to its convenience and ruiescoping whip antenna, ni-cad ba;w;y pack. charger.
we have available a 30 watt solid state power OPTIONAL ACCESSORIES '“

amplifier designed to give the SYNCOM S-1 the [ouh ore ped fore burst i CT;*‘;E;;'“ e

flexibihty Of OPETatlng asa n_._’Ob'le and bﬂse ':'Tsrnpo also.offers: &mmplate line of aolid stata power nmpltﬂm pnckei ;
: o station as well. :receivers, the FMH.2. & & 42 portables, the VHF/ONE PLUS mobife

transceiver, and the: FMT 2 & FMT-42 rmma control mnbite

Adl available from Tempo dealers through 1 1 e

o iCaII or write fur mn information. Ea

But!e: 'Mtssaurl 84730




ANNUAL INDEX

Volume 2 — 1978

ANTENNAS
A Simplex three-band antenna
W1HXU p. 56, Nov 78

Apartment antenna for 7 MHz

NESC Benchmarks p. 64, Oct 78
Broad-band vertical

WBOKTH p. 59, Aug 78
Build your own mobile whip

W10LP p.42,0ct 78
Feeder spreader

W20S8Y Benchmarks p.67,Jan78

Improving the 2-meter quarter-wave
antenna
WENIF p. 54, Apr78
Inverted-V 2-element delta-loop antenna
G3LLL p. 54, Jun 78
Let's talk about HF antennas
W1HR p.12,Jun78
Mechanics of raising your tower

WB3DDM p. 50, Sep 78
Phased verticals
WA2FLN p. 30, Mar 78

Removable mounts for vertical antennas

W8CD Benchmarks p.66,Jan78
Simple dipole antennas

W1HR p.18,Jan 78
Three-band ground plane

WEBHPH p. 30, May 78
Use a noise bridge

KBNY p. 38, Nov 78
Weathervane VHF antenna

WEDHX p. 33, Dec 78
What do you do for high swr?

K4IPV p. 20, Jun 78
CONSTRUCTION
A beginner’'s 50-watt Rig

WBYFB

Part | p.12,Jul 78

Part Il p.34, Aug 78

Part [l p.33,8ep 78

Designing your amateur station
W8FX

Part | p.44, Aug 78

Part Il p.12,Cect 78

Part 111 p.44, Nov 78
Drill Stop

Miller, H.J. Benchmarks p.71,Jul78
Handy stand

W10LP Benchmarks p. 62, Nov78
I built it myself!

WB3BQO p.50,Cct 78

Inexpensive console

WD4CXG Benchmarks p.56, Sep78
Inexpensive electronic keyer

WAQUZO p.58, Oct 78
Instant cabinets for home projects

WB9QZE Benchmarks p.64,0ct78
Soldering techniques and tips

WEFX p. 60, Dec 78
Windpower for your amateur station

WATIAQ p. 12, Nov 78
FEATURES
1878 equipment roundup

W1HR

W1SL

W1ixU p.22, Dec 78
A 1925 amateur station — 8GZ

W7ZC p.34,0ct 78
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A beginner’s 50-watt Rig

WBYFB

Part | p.12,Jul 78
Part 1l p. 34, Aug 78
Part Il p-33,Sep78

A funny thing happened in the
waiting room today!

N9YL p. 50, Jun 78
A key to history

WB2IBE p.28,5ep 78
A night to remember

WESAI p.34, Apr78
Amateur Radio in Safariland

EX-VQ4HSH p. 30, Nov 78
Automotive pollution

W1SL and W1XU p. 20, May 78
Better vacations through amateur radio

K4QF p.22,0ct 78
Can a CBer find happiness

as an amateur?

WB2HJD p. 28,Jan 78
Collecting QSLs

waxa p.23,Feb 78
Earthquake heartache, the

Guatemala disaster

WB2FHN p.36,Jan78

Fire prevention in the Ham Shack
W1HR p. 25, Apr78
Getting on the air — the practical

approach

WB6EAFT p.50, Aug 78
HF mobile — expanding your mobile

mobility

W1EMV p. 13, May 78
HRH interviews Dr. John Kraus, W8JK

N1RM p.12,Dec 78
Hams in combat

WESAI p. 30, Jul 78
Happy Flyers

WEBNIF p. 12, Mar78
How to design QSL cards

W1HR p.12,Feb78
Lightning and the ham shack

WBFX p.22,Jul 78
Lightning apathy

WASSNZ p.52,0ct 78

Missouri highway patrol talks
to motorists

WOPEM p. 24, Mar 78
Now that you've got it home

K4IPV p. 20, Aug 78
Radio clubs

WB2HJD p. 26, Mar 78
Radio clubs

WBBTCC and WABABD p.24,Jun78
Radio-controlled flying models

WB3BKJ p. 28, 0ct 78

Repeaters and privileges in DL land
WA4YRA p. 38, Dec 78
Sailboat racing and Amateur Radio
WBENOA p. 13, Aug 78
Stalking the wild ionosphere

N1RM

Part | p. 34, May 78

Part 1l p.30,Jun 78
Statlon design

WBFX/4 p. 44, Aug 78
Station of the Manth

VESIFS p. 60, May 78
Station of the Month

WBSYDP p. 64, Feb 78

Station of the Month

WB3aDNA p. 64, Jan 78
The Birth of OSCAR 8

KBPGX and WABCAX p.13,Sep 78
The golden years of radio

WESAI p. 40, May 78
The golden years of radio:

five-meter days

WESAI p.44,Jun78
The infinite radio spectrum —

where to tunein

K3RXK p. 54, Mar 78
The Sorcerer’s apprentice,

ham radio style

WA1TKWJ p. 38, Apr78
The sun — energy for the ham shack?

W1SL p.12, Apr78
Write an article

WENIF p. 48, Dec 78
FICTION
Have you seen my shack?

WDBKQN p.44,Jul 78
Incident at Terlingua Creek

WASSNZ p. 46, Apr 78
Nostalgia with a vengeance

W6HDM p.28, Jul 78

Other countries please stand by

Anon. p.32,Feb 78
The Press and |

WB8QWP p. 42, Nov 78
ICs
Electronic keyer, inexpensive

WAQUZO p.58,0ct 78

The Digiteye logic probe
WDOCGT Benchmarks p.64,Jun78

KEYING

Electronic keyer, inexpensive
WAQUZO p.58,0ct 78

MISCELLANEOUS
TECHNICAL

15-meter RFI
K9PVY p. 67, Mar 78
A first-ald note for the home workshop
N5KR Benchmarks p.71,Jul 78
Cable feedthrough idea

WA1IUR Benchmarks p.66,Jan 78
Cable stripper

WiHZH Benchmarks p.71,Jul 78
Drill stop

Miller, H. J. Benchmarks p.71,Jul 78
Feeder spreader

wzosy Benchmarks p.67,Jan 78
Gain reducing plug

WA2UMY Benchmarks p.71,Jul78
Handy stand

W1OLP Benchmarks p. 62, Nov 78
Identifying wire size

W4ATE Benchmarks p. 62, Nov 78
Know your filter circuits

WATTWT p. 50, Nov 78
Let's design a control circuit

WBGRG p. 34, Mar 78

Low-power RF test equipment

WE8FX Benchmarks p. 62, Nov 78
Phillips screwdriver

Miller, H. J. Benchmarks p.67, Mar78
Rooftop identification

K70CG Benchmarks p. 62, Nov78
Simplified transistor testing

W4ATE Benchmarks p. 66, Mar 78
Speed test jig
WTIZR Benchmarks p.57, Sep 78

Temperature compensation of
slug tuned coils

WA4ATE p. 57, Sep 78



The volts box

W7CSD Benchmarks p.70,Jul 78
Transmit/Receive switch

WA1EHF  Benchmarks p. 66, Mar78
Two-meter receiver alignment

KaPVY Benchmarks p.67,Jan78
NOVICE READING
A beginner's 50-watt rig

WaYFB

Part | p.12,Jul 78

Part Il p.34, Aug78

Part 1 p.33,Sep 78
Collecting QSLs

waxa p. 23, Feb 78
Have you seen my shack?

WDBKQN p. 44, Jul 78
How to speak “*ham™

wW1xXu p.42,Jan 78
| built it myself!

WB3BQO p.50, Oct 78
I'll talk around the world

Johnson, Dorothy G. p. 46, Oct 78
Learning the Morse code

WT7JE p. 40, Mar 78
Learning the Morse code: some ideas

WENIF p.32,Jan 78
Meet the neat mnemonic

WENIF p.53, May 78
Save your money

K4SDS p.54, Dec 78
Soldering techniques and tips

WBFX p.60, Dec 78

Those exam questions? and answers!
W1sL

_Part VI p. 58, Jan 78
Part VII p. 56, Feb 78
Part VIl p. 46, Mar 78
Part 1X p. 68, Apr 78
Part X p 46, May 78
Part XI p.36,Jun78

OLD-TIME RADIO

A 1925 Amateur station — 8GZ
W7ZC p. 34, Oct 78

A Kkey to history
WB2IBE p.28,Sep 78

A night to remember
WBSAI p. 34, Apr78

Golden years of radio:
five-meter days
WBSAI p. 44, Jun78

Golden years of radio:
the Comet-Pro receiver
WESAI p. 42, Dec 78

OPERATING

A guide to ham slang
WATKWJ p.50,Jul 78

Bicentennial competition
K5EWJ and WB5NVH p. 36, Feb 78

DX antenna pointing
NSKR p. 26, Aug 78

Expedition to the Caribbean
K1DG p.12,Jan 78

Getting started in traffic handling

KOMX p. 20, Sep 78
HF Mobile — expanding your mobile

mobility

WI1EMV p. 13, May 78
How to speak ‘*ham”

W1XU p.42,Jan78
Japanese hams and the English

language

WaJJo p.40,S5ep 78
Keep a notebook

WB@SEQ p. 64, Aug 78

So you want to be a lid!

WHEVSR p. 46, Sep 78
Some foxhunting fundamentals

NIYL p.28,Feb 78
The far horizon — it's contest time

WOKNI p.50,Feb 78
Trials and tribulations of a traffic man

VE3GFN p. 58, May 78
Why CW?

WATKW. p.42,Feb 78
POWER SUPPLIES

Your power supply — what the 'scope
will show

K4IPV p.50, Jan 78
PROPAGATION
DX antenna pointing

NSKR p. 26, Aug 78

Propagation and the ham bands

WGESAI p. 24, Nov 78
RECEIVERS
Golden years of radio:

the Comet Pro receiver

WGESAI p. 42, Dec 78

Two-meter receiver alignment
KoPVY Benchmarks p.67,Jan78

SEMICONDUCTORS

Simplified transistor testing
W4ATE Benchmarks p. 66, Mar 78

TEST EQUIPMENT

Low-power RF test equipment
WBFX Benchmarks p. 62, Nov78

Speedy test jig
WT7IZR Benchmarks p.57, Sep 78
The Digiteye logic probe

WDOCGT Benchmarks p.64,Jun78
Use a noise bridge

KENY p. 38, Nov 78
TRANSMITTERS
A beginner’'s 50-watt rig

WBYFB

Part | p.12,Jul 78

Part || p. 34, Aug 78

Part 111 p.33,8ep 78
One-transistor rig for 40 meters

WEBLZ and K5GXR p. 42, Apr78
VHF/UHF
Build your own mobile whip

W10LP p.42, Oct 78

Gain-reducing plug
WA2UMY Benchmarks p.71,Jul 78
Improving the 2-meter quarter-wave
antenna

WENIF p. 54, Apr78
Some foxhunting fundamentals

NBYL p.28, Feb 78
The golden years of radio:

five-meter days

WaSAI p.44,Jul 78
Two-meter ssb

WBENOA p. 36,Jul 78
VHF antenna matching

W1SL p.-56,Jul 78
Weathervane VHF antenna

WEDHX p. 33, Dec 78

HRH

92 pages. ©1977

$1.00 shipping to:

HAM RADIO HUMOR — GIFT IDEA

CORWJ-HU  Have a laugh from us with this jam-packed book of
ham crazies — laughable limmericks, punny poems, unreal ad-
vertisements, jive jokes PLUS lots mare fun! There's also ver
practical and unusable information on the Federal Confusion Com-
mission. This iig?hi-haarted baok will make a great Christmas gift!

Send chack, money order or credit card information pius

Ham Radio’s Communications Booksiore Greenville, NH 03048

$3.95

Softbound

=3

model sw-5 heavy duty — I
REMOTE CONTROLLED ANTENNA SWITCH — $135% plus $3 shipping (iR i
- order direct or write for brochure - : ’

—l

’//aur little boves k

ANTENNA MART

replace a lot of cable !

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

« saves coax, simplifies station layout «
«handles 4 kw p.e.p.»

. other madels to nine positions -

« full one-year warranty .

515-292-7114

box 1010, i.s.u. station, ames, iowa 5001y
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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.

Adirondack MEJ ___ 082

Radio _ 738 :

Madison *

Antenna
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MADISON
JINGLE BELL BUYS

DMNI-J 2-meter mobile m portable antenna. 3/8"
thread 5-dB gain (1.5-dB gain over conventional
5/8-wave mobile whip antennaj $39.95. 220-MHz
83?.95 450-MHz $37.95. Guaranteed resulls
Omni-J w/heavy duty mag. mount $49.95
TRI-EX W-51 (51-loo!) seli-supporting lower;
reguiar $825, your cost $725 FOB Califernia
FIFT TONNA antennas. 144/1 .. ..865.95
9/19 0SCAR .. ..563.00
RIW 432-MHz/19-element yagi .. .. ......559.95
KLIU‘.ING \"HFJ’UHF El
: $179.95

0w 0 ... 5189.95
BIHD MODEL 43 wallmntars plus slugs, in stock,
prepaid UPS
KLM: Antennas
FREE balun with 2-meter b
MICROWAVE MODULES MMT 4
$259, UPS Paid.
TELREX TBS-EM tniband beam antenna $415 in stock.

PALOMAR ENGINEERS: Transceiver
" preamplifier . §89.50

in stock $39.95
chrome $49.95
call or write

BENCHER keyer paddles

ETO ALPHA 76 amplifiers. in stock
LUMAR:
ém-2m - MHz in-h
2m amplitier reamp

ampliers $49.95
10w, in - B0w. out
$189.95 UPS PAID
JANEL QSA- S prearnp 541,85
ROBOT items. in stock | aII or write
CDE: . HAMIII, SIEB HAM X, $249

BELDEN
@M wire rotor cable, heavy

duty, #9405 6, 6-no 18) lor long ru
1., 8448 Std. B-wire cable, 16¢ fi.. 0888 |
| d HG 8 foam, 39¢ It.; B237 RG-8, 21¢ ft.. B26

AG- ft.
lMPHENUL Silver Plated PL-259 cor
TIMES:

1/2" foam hardline 60¢ it. connactars 515 each

7/8" loam hardline §1.50 H. _ connectors $25 each
BERKTEK RG-8X hm, KW 16¢ ft.
VHF ENGINEERING: Biue Line Ampliliers

in stock all or write
AEROVOX: 1000 pk feed-thru capa

5 59c each

§$1.95e2
$27.95 sach
$24.95 pach

CETRON 5728
RAYTHEON 5728
GE receiving lubes 50% off list
GE 61468, BI50 . $7.95 sach
TECHNICAL BOOKS: AMECD. AR 15, TAB, TI.
Rider. Radio Pub., Callpook . TEPABCO
many others in stock call or write

6628  HINNVDIS 0SZ LvaHv3E (SANG AZVHD

CALL FoR QUOTES ON: KENWDOD
TS-820S, TS-520S, TR-T400A,
YAESU FT-901DM, FT-625RD, ALDA,
AMCOMM, VHF ONE PLUS & ETD AL-
PHA. ALL IN SEALED CARTONS.
CALL FOR QUOTES ON ITEMS NOT
LISTED.

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

MADISON
ELECTRONIC SUPPLY, INC.

1508-C McKINNEY
713/658-0268

HOUSTON, TEXAS 77002
Nites 713/497-5683

AD INDEX

Adirondack Radio Supply 34
Antenna Mart 101

Atlas Radio Company 20, 21
Atronics T2

Bencher, Inc. 96

Bob's Amaleur Radio Center 73
CoaxProbeCo. 90

Cohoon Amateur Supply 75,91
Communications Center 89
CoverCrafi 51

Cushcraft 4,81

D3l Instruments 36, 37, 87
DenTron Radio Company 40,52, 53
Drake Co., R. L.  Coverll
Ehrhorn Technolegical Operations 103
Erickson Communications 69
GIS.MOD. 77,79

Great Lakes Amateur Supply Co. 82
Hal Communications Corp. 9
“Ham" Buerger 90

Ham Radio Center B3

Ham Radio's Communications
Bookstere 41,88, 94, 101

Ham Radio Horizons 40
Heath Company Cover IV
Henry Radio Stores 99
lcom 7

International Crystal 65
Kantronics 58,59

Trio-Kenwood Communications inc.
Cover Il

Klaus Radio, Inc. 85

Larsen Antennas 74

Long's Electronics 1

MFJ Enterprises 3

Madison Electronic Supply 57, 102
William Nye Co. 92
Palomar Engineers
Pathcom, Inc. 72
Portland Radiop Supply Co. 82

RSE Ham Shack 39

Radio Amateur Callbook 95

Radio & Electronics Gonstructor 90
RadioWorld 40

S-F Amateur Radio Services B2 84

S5T Electronics 32

Speciaity Communications 82 64
Swan Electronics 71

Telex Communications, Inc. 56

Telrex Laberatories 69

TenTec 46,47

TexasTowers 74

Thomas Communications 70

Tri-Ex Tower Corp. 78

Tropical Hamboree 92

Universal Manufacturing Corp. 80
Wahl Clipper Corporation 69

Webster Associates 74

Webster Radic 104

Wastcom 95

Western Electronics 40

Wilsan Electronics 10

Xitex Corporation 82

2Z7 Electronics, Inc. 72

35, 86, 88

Foreign Subscription Agents

for Ham Radio HORIZONS
Ham Radio Austria Ham Radio Halland
Karin Ueber MRAL Ectronics
Postiach 2454 Postbus B8
[-7B50 Loarrach NL-2204 Daitt
Wesl Germany Halland

Ham Radio Belgium

Stereohouse Harm Radio lialy

Br usselse;teenweq g STE. Via Maniago 15
B-0218 Gen| |-2011 34 Milano
Belgium Tnaly

Ham Radio Canada
Box 114, Goderich

Ontario. Canara NTA 3Y8 Flr Ptk Sl Coer ird

Harin Lisbear
Postlach 2454

Ham Radio Europe D-TB50 Loerrach

Box 464 "
S-104 04 Upplands Vasby West Gy
Swadan

Ham Radla France Harn Racio UK,

Chrstiane Michal P.O. Bow 63, Harrow
39117 Parly Middlesey HATRRS,

France England

Ham Raio Germany
Karin Lieber
Postfach 2454
0-7850 Loarrach
Weat Germany

Holland Radio

143 Grasnway

Graenalda, Johanmasbumg
Republic of South Africa




Mi. Sopris, Colorado — In ETO's “'back yard”, - Photo by Douglas J. Martin

.:_'_warranty proteciton W|th your new ALPHA
_5':oth'_e:_r;'m'a -ﬁacturers gwe you 90 days

models can be shtpped via economtoéi door-io-_
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Call uJehsl;er FREE

top lines —lowest prices !

IC-280 Transceiver .
Special Introductory Offer
List $551 $399.95

KENWQOOD Transceiver TS-5208
160 thru 10M “Surprise...calf us!™

YAESU FT-227R call for
2 Meter FM $349. Your

YAESU FT-901DM
160 thru 10M $1459.

Call for Your Price!

YAESU HF SSB
FT-101E, 160 thru 10M $799.
Calf for Your Pricef
Super Signal
Savings!
ROTORS

2602 E. Ashlan, Fresno, CA 93726 / Ph. (209)224-5111
HOURS: 9 a.m. to 6 p.m. — Mon. thru Fri. / 9:30 a.m. to 5:30 p.m. — Sat.

price! %

ICOM IC 7018, 160 thru 10M
List $1781-51384.95

4 EXAMPLES OF BIG SAVINGS

| KENWQOQD Transceiver
TS-8208 160 thru 10M
Call for Special Price Combo!
NOW IN STOCK...
the ultimata in

raceiver perfection —
Kenwood R-B20. Call for price.

YAESU Receiver '
FRG-7 Broadcast to 30 Mhz $370.
Call for Your Price!
DRAKE TR-7/DR-7 $1295. o
PS7 $188, ICOoOM

Call for Your Price!

ICOM Transceiver 2M FM SSB

DRAKE TX T-4XC $699. 1C 217 List 3945 :
RX RAC $699 160 thru 10M 5734.95

Call for Your Price! ROTORS

Ham 111
Reg. Price $194.95

$ KENWOOD

KENWOOQD
TL-922 $1199, Call for Your Price!

KENWOOD FM/SSB
TS-700SP $759. Calf for Your Price!

KENWOOD 2M FM
TR-7400A $449, Cail for Your Price

ICOM Transceiver 2M FM
IC 245 List $597 - $464.95

radio, inc.
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" most diseriminating Amateur. If you have never considered
tha advantagas of operating a racewar/traﬂSmltter cnmbmatmn
<.y maybe you should. Because of the Iarger number
‘of controls and dual VFOs the combination offers flexibility
impossible to duplicate with a transceiver Campare the
specs of the R-599D and the T-599D with any other brand.

Your choice will obviously be Kenwood.

" B-meter.
' Function switch
- selects standby
maode. monitor {for
listening to trans-
mitter audio), AGC
(slow. fast, and off),
and 25-kHz crystal
calibrator.
o Mode switch allows
- meception of CW,
- dideband, uppar
sideband, AM lower
and FM (useful on
. highisnd at10
- matars and with VHF
converters, espaciaily
with'R-598D's
squaleh control).
_Headphone jack,
__Effective noise
blanker is built in.
| VAF gain control. |
 Audio output is maore |

e meoo d dweloped the R-599D receiver and T—5990 transmitter for tha

_VFO sslactar provities,

~ than 1 watt into

~~ B-ohm load.

- | Squelch ml‘h on
 all modes -

Converter switch
salects normal HF
operation and lower
and upper 2-MHz
ranges on 6 meters

Band switch. Receiver
covers 160 through
all of 10 meters,
WWYV (10 MHz}, and
an auxiliary band.

Power on/off switch.

Operates on 100/
117/200/240 VAC,
50/60 Hz, and 12-
15 VDE.

and 2 maters (with
optional convertars).
® Gombination meter. X """"* EERLL
“iMeter switch selects
ALC, fingl plate cur-
~rent, relative RF
output and high
voltage.
Mode switch selects
tune position and
operation on CW,
lower sideband, upper
sideband, and AM
{an increasingly
popular mode on
10 meters),
Microphone con-
nector.
Function switch
selacts push-to-talk
ar VOX operation. =
or provides “'spot”’ Sl Tt et
signal for zero- , < KENWOOD ==
beating with R-599D § 4 i
recaiver. Transmitter
miso fastures anti- mitter covars BD
VOX: semi break-in through all of 10
CWY, and sidetone. - meters:

PRAPMEAANT T P L. Temanm

Powar on/off switch.
Operates on 1007
117/200/240 VAC,
50 /60 Hz, with built-
in power supply.

Band switch. Trans

Qu

R-598D and T-5980,
transcaive frequency
control with aither
R-598D or T-5800,
and control'of
R-599D frequency . =
with T-588D VFO - -
and T-5980D fra- P
quency with R-599D
VFO.

Selectivity awitch
allows selection of
0.5-kHz; 2:5-kHz.
6-kHz, and.25-kHz
bandpass, inclading
automatic salectian
with mode switch,

An B-pois S8B. an
8-pole CW, snd a
6-pole AM filter are
builtin. A'6-pola EM
filtar is available.

RF gain contral {and
RIT switch) sllows
operation in presence
of unusually strong
slgnals;

RIT (recaiver incra-
mental tuning) allows
tuning off frequancy
without affecting
transcaive VFO
fraquency.
Preselector provides
added sansitivity m
Ilhﬂl'l'l’tv

‘Highly statile VFO
features easy-to-raad
1-kHz readout and.
Tour-way l'le:l:ibihtvf
inciuding transceive
operation with R
599D receiver,

Drive control.

Plate tuning control
for final amplifier.
Driver and final are
only tubes in other-
wise all-solid-state
transmitter.

Carriar level control
Antenna load control
( efficient pi
network).
Microphone gain
control.
Send,/standby switoh,

TRIO-KENWOOD COMMUNICAT!ONS INC.
1111 WEST WALNUT /COMPTON, GA 90220_




The all new HE

Two meters is the exciting place to be in Amateur
radio today and the new Heathkit VF-2031 hand-held
transceiver gets you there in real stylel Like every
Heathkit product, it's designed by Hams for Hams,
and it gives you the value, features and perfor-
mance you're looking for!

A minimum 2 watts out gives you plenty of power
for local two-way communications and repeater
access. Spurs are down a full 60 dB so you
never worry about causing interference
or accidently keying repeaters. A
separate speaker and microphone and
well-designed FM circuitry bring you /
outstanding audio quality on both /
transmit and receive. Eight crystal-
controlled channels and = kHz off-
sets give you a total of 8 receive
and 24 transmit channels for real

versatility. AM-3838

There’s more for the Ham at Heath

Heathikat

AT W PIEACES e Chargaderys GG 1970

T VF-2031

Shop and compare! At just $189.95 in kit form, we
don't think you'll find a better all-around hand-held
rig than the VF.2031! And with its complete list of
options — auto-patch, tone encoder, external mike
and holster-style leather carrying case — it puts real
2-meter power right in your hands.

Read about the new VF-2031 and all the other ex-
citing Amateur Radio products from Heath in the new
FREE Heathkit Catalog. Send for your

copy today.

Price is mail order net F.O.B. Benton Harbor
Michigan. Prices and specifications subject to

change without notice. Available for shipment

Jan. 1879, subject toa FCC Approval

You can get a copy of your FREE Heathkit Cata-
log at your nearby Heathkit Electrenic Center
(Units of Schlumberger Products Corporation).
See your phone bock white pages.

a La
Use poatcard found eleewhere in this
magazine, or write Heath Company.
Dept. 348-480. Benton Harbor. Michigan 43022,




