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BUILD A TV INTERFERENCE FILTER
FOR LESS THAN $100

{[M A GUIDE TO YOUR RIG'S CONTROLS

PLUS e FLEA MARKETS/Gateway to Bargain Electronics
e DX FORECASTER ® NEW PRODUCT SHOWCASE




More than 15,000
Hams are on the air
with the ATLAS 210x!

ALC O
DIAL SET  \Ic GAIN ®
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200 Watts « 5 Bands ¢ All Solid State
3%2” x 9%2” x 912" * 7 Pounds

Iit's a Proven Winner!

HF SSB/CW Transceiver Don't let its fingertip size fool you. The Atlas 210x

s :
.~ No transmitter tuning transceiver hd&; al! the power and pe(forma_nce that
e you find in rigs twice as big and costing twice as

« Plug-in circuit boards much.

v Super Selec‘i‘f“_y with exclusive 8 pole And with over 15,000 Atlases on the air, you know
crystal ladder filter you're getting a proven winner.

» Exceptional immunity to strong signal Model 210x or 215x Transceiver : $765
overload and cross modulation (With noise blanker installed add $45)

«~ Slips in and out of special mobile Plug-in Mobile Kit $ 55
mounting bracket or AC console in Portable AC Supply 110/220V $105
seconds AC Console 110/220V $155

For complete details see your Atlas dealer, or drop us ~ (With VOX and semi-break-in CW installed add $55)

a card and we'll mail you a brochure with dealer list 10XB Cryslal Osc. less crystals $ 65

£pe ATLAS

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




OMNI HAS IT ALL. All the advantages and capabilities, all the new
conveniences and new levels of performance you need, whatever your
HF operating specialty. All built-in, ready to use.

ALL SOLID-STATE. All the advantages of total solid-state from the
pioneer of HF solid-state technology. Reliable, cool, stable — from
receiver front-end to transmitter final.

ALL HF BANDS. From 160 through 10 meters (and all the crystals) plus
convertible 10 MHz and “AUX'" band positions for possible future needs.

ALL BROADBAND. Band changing without tuneup — without danger
to the final amp.

ALL READOUTS. Choose OMNI-A for analog dial (1 kHz markings) or
OMNI-D for six 0.43" LED digits (100 Hz readability.)

ALL VOX AND PTT FACILITIES built-in; 3 VOX controls plus PTT
control at front and rear jacks for external PTT switch.

ALL SQUELCH NEEDS for tuning and monitoring are built-in.

ALL FILTERS INCLUDED: 4dposiion CW/SSB filter (150 Hz
bandwidth with 3 selectable skirt contours) plus 8-pole Crystal filter (2.4
kHz bandwidth, 1.8 shape factor.)

ALL MODE SWITCH puts all filters to work in any mode.

ALL BREAK-IN: Instant or delayed receiver muting to fit any band
condition or mobile operation.

ALL-VERSATILE OFFSET TUNING: dual ranges, =5 kHz range for
off-frequency DX or 0.5 kHz range for fine tuning.

ALL-SENSITIVE RECEIVER; from 2 uV on 160 mto 0.3 uV on 10 m
{10 dB S+N/N) forideal balance between dynamic range and sensitivity.

ALL OVERLOADS HANDLED; dynamic range typically exceeds 90
dB and PIN diode switched 18 dB attenuator also included for extra
overload protection.

ALL LINEAR/ANTENNA BANDSWITCHING FROM FRONT
PANEL; auxiliary bandswitch terminals on back panel for external relays
or drcuits are controlled simultaneously by the OMNI bandswitch.

ALL INTERFACE JACKS FOR PHONE PATCH; access to speaker
and microphone signals.

ALL-LEVEL ADJUSTABLE ALC; set output from low power to full,
retain low distortion at desired drive to power amp.

ALL SIDETONE ADJUSTMENTS:; pitch and volume.

ALL-POWERFUL, ALL-WARRANTED FINAL AMPLIFIER. 200
watts input to final Proven design with full warranty for first year and
pro-rata warranty for additional 5 years.

ALL 100% DUTY CYCLE. For RTTY, SS5TV or sustained hard usage.

ALL-MODE POWER: basic 12 VDC for easy mobile use, external
supplies for 117/220 VAC operation.

ALL FRONT PANEL MICROPHONE AND PHONE JACKS.
Convenient,

PLUS ALL THE OTHER HANDY BUILT-INS: "“Timed” 25 kHz
crystal calibrator in OMNI-A with automatic 5-10 sec.'on” time for easy
2-hand dial skirt adjustment. . . Zero-Beat switch for placing your signal
exactly on CW listening frequencies . . . SWR bridge switches 'S meter
to read SWR each time you transmit for continuous antenna monitor-
ing. .. Separate receive antenna capability . . . Dual speakers for greater
sound at lower distortion ... Plug-in circuit boards for fast, easy field
service.

ALL-FUNCTIONAL STYLING. “Clamshell” aluminum case clad in
textured black vinyl with complementary nonreflective warm dark metal
front panel and extruded aluminum bezel and bail. Convenient controls.
Complete shielding. And easier-to-use size: 53%"h x4%"w x 14"d.

AND ALL THE OPTIONS: Model 645 Keyer, Model 243 Remote VFO,
Model 248 Noise Blanker, Model 252MO AC Power Supply.

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

Experience the all-encompassing HF world of OMN]I. See your TEN-TEC
dealer or write for all the details.
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THIS MONIHS

HORIZONS

The Green Keys Of RTTY

One of our oldest forms of com-
munications — the printed word
— is being used by countless
Amateurs for rag-chewing, mes-
sage handling, contest opera-
tion, and just plain noodling
around. It's a fascinating part of
our hobby that is still evolving
from the mechanical wonder of
the early days to the almost
computer-like quiet and speed
of today. Author Blakeslee ex-
plores the history of Amateur
RTTY, shows you what makes
the machines print, and gives
you a hint of the future, starting
on page 12.

Hilltopping In The
Olden Days

This story by N4BZ is based on
true incidents in the early 1960s,
when 6-meter a-m was the “in
thing” and mountains weren’t
littered with repeaters. The
message: hams are pretty much
the same as people who like
people. Read and enjoy.

Low-Cost Filter

Some TV fm interference can
be cured by simply attenuating
the unwanted signal with a
tuned trap. Here's one that is
very low in cost, and easy to
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assemble. It's in the form of a
twinlead sandwich to fit aver
the antenna lead to the TV set,
and will take only a few
minutes to build and tune. You
might want to make several,
and get rid of a lot of signals
that bother your reception.

Flea Market

We've all suffered the agonies of
uncertainty over those terrific
buys at the Hamfest flea market,
and many of us went for the deal
anyway. How about you? Was
the bargain a good one or a
cause for regret? Or perhaps you
haven’'t yet tried your hand at fill-
ing your shack with any of the
goodies from the local club auc-
tion. Either way, these words of
wisdom from author W8FX can
make the experience less worri-
some, and perhaps the equip-
ment can be salvaged after all.

Leak Detector

Tubes, and equipment that uses
them, will be with us for a while
yet, but few Amatuers have a
tester nearby to find the bad
actors. Few troubles are as obvi-
ous as a filament that will not
light; many problems are caused
by internal high-resistance
paths between elements — and
here is a checker you can build
which will locate a lot of
troubles. It'll come in handy
when you bring home the results
of that “find” at a flea market, or
when the old super-blooper is
feeling poorly. It's an inexpen-
sive gadget, too.

Those Mysterious Controls
And Switches

Does the panel of that new piece
of equipment seem to make as
much sense to you as the cock-
pit of a jetliner? Relax , .. most
of them are harmless, and they
are easy to live with if you look

at them and their purpose one at
a time. Here's an alphabetical
run-down of what they are sup-
posed to do, and what part of the
circuit they're in. Some controls
even try to hide under several
aliases, but author W1SL un-
masks them too. Read about it
on page 48, and approach your
hamshack with new confidence.

The Cover

There's a current cliche in adver-
tising that states in part “You've
come a long way . . .” and it
comes close to the mark in the
RTTY field as well. From the
early days of a noisy, clanking,
house-shaking monster that en-
deared itself to people who
loved things mechanical to the
newest terminals that make
scarcely a sound and need not a
drop of oil is a brief span of
years, but a tremendous bridge
of engineering. Author N1RM
talks about this transition of the
“Green Keys,” starting on page
12. Photograph by WiNLB.
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'+ MFJ ENTERPRISES, INC. 1978

NEW MFJ-962 1.5 KW Versa Tuner il

For $159.95 you can run up to 1.5 KW PEP and match everything from
1.8 thru 30 MHz: coax, balanced line, random wire. Built-in balun. SWR,
dual range forward and reflected power meter. Flexible six position an-
tenna swﬂch Dutstandmg value.

FREE MFJ LOGBOOK . ..
Just ask your MFJ dealer to
demonsirate these 1.5 KW Versa
Tuner llis. Loghbook quantities are
limited.

$1 5995

= e

ANTENNA
MATCHING

MODEL MF 362

1.5 KILOWATT SERIES

The NEW MFJ-962 1.5 KW Versa Tuner [l lets
you run up to 1.5 KW PEP and match any feed-
line continuously from 1.8 to 30 MHz: coax,
balanced line or random wire.

This gives you maximum power transfer to
your antenna for solid 0SQ's and attenuates har-
monics to reduce TVI and out-of-band emission.

An accurale meter gives SWH, forward, reflect-
ed power in 2 ranges (2000 and 200 watts).

A flexible six position antenna switch lets you
select 2 coax lines thru tuner or direct, or ran

ANTENNA
MATCHING

The MFJ-961 1.5 KW Versa Tuner Wl gives you
a flexible six position antenna swilch. 11 lets you
selecl 2 coax lines thru tuner or direct, or ran-
dom wire and balanced line.

Run 1.5 KW PEP. Match any feedline from 1.8
to 30 MHz: coax, balanced line, random wire.

Gives maximum power Iransfer. Harmonic at-
fenuation reduces TVI, out of band emissions.

dom wire and balanced ling.

A new all metal, low profile cabinel gives you
RFI protection, nigid construction, and sleek styling.
Black finish. Black front panel has reverse letter-
ing. 5x14x14 inches. A flip down wire stand tilts
tuner lor easy viewing

Efficient, encapsulated 4:1 [errite balun. 500
pf, 6000 voll capacitors, 12 position inductor.
Ceramic rotary switch. 2% meter.

Built-in quality. Every single unit is tested for
performance and inspected for quality. Solid

Black all metal cabinet. Black front panel has
reverse leltering. Flip down wire stand tilts tuner.
5x14x%14 inches.

Encapsulated 4:1 ferrite balun. 500 pi, 6000
volt capacitors, 12 position inductor, ceramic
switches. S0-239s, ceramic leedthrus. One year
limited warranty.

Every single wnit is tested for pedormance and

American construction, quality components. One
year limited warranty.

For your nearest MFJ dealer, call toll-free
800-647-1800. Stop by your dealer. Compare it
feature for teature with other tuners. Compare its
value, its quality and its performance

After a truly side by side comparison, you'll
be convinced that its value, quality and features
make it a truly outstanding value.

Why not visit your dealer today? |f no dealer
i available order direct from MFJ

MFJ-961 1.5 KW VERSA TUNER Ill has balun, six position antenna switch. Matches coax,
balanced line, random wire, from 1.8 to 30 MHz.

6 position antenna swilch leis
you select 2 coax lines thru tuner
or direct, or random wire and
balanced line.

139

inspected for quality. Solid American construction,
quality components.

For your nearest MFJ dealer, call toll-free
BOO-647-1800. Visit your dealer and compare.
You'll find real value,

Why not see the NEW MFJ961 1.5 KW Versa
Tuner Il a1 your dealer's today? If no dealer is
available order direct from MFJ.

FOR YOUR NEAREST DEALER OR FOR ORDERS

cALL ToLL-FREE 800-647-1800

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 limited warranty. Add $8.00 shipping/handling.
For technical information, order/repair status, in Misslisslppi, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On |m— F’S‘J o)

MFJ ENTERPRISES, INC.

More details? Ad Check page 78.

P. O. BOX 494 .
MISSISSIPPI STATE, MISSISSIPPI 39762
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Punch through the pile-ups with an ATB-34.
The only three band beam to

full size performance. Check ATB-

up to the no co 8
you expect from

SPECIFICATIONS
Gain

F/8 Rafia Avg,

3B Beam Width
MNorminal
Impedance

Powear Handiing
Booem Length
Longest Elameant
Turning Radius
Wind Area

Weight

Maximum Most O.0

UPS SHIPPABLE

7.50Bd
2438
42°

50 ehm
2000 Watts PEP
18
SR
1 8 i
412

ive

and the specially

ou reql

element
lengths, check the frap design and construc-
fion. Check the spacin
developed balun. All of these features add
romise perforrmance that
ushcraft.

- Cushcraft vertical antennas are designed to
meet the exacting demands of your amateur
radio station. They give top performance in
easy to use packages. They can be installed
af ground level or roof fop.

Durakility is guaranteed with double wall
seamless aluminum base sections and fiber-
glass high @ fraps. If you are interested In

local contacts or lon

path DX communica-

tions, a Cushcraft vertical antenna is your

best cholce,

ATV-3
10-15:20 Meters
Helght 138" (4.2mirs ]

ALL MODELS

10-16-20-40 Metars
Helght 19,47 [3.9mifrs.)

AIV-5
10 15-20-40-80 Meters
Height 24.4" (7. 4mirs. )

Power Hcmdlmg 2000 Watts, Nominal Impedances 50 chms, Maximum

Mast Size 2" Q.D., Terminafion: accepts PL-259

%«m

THE ANTENNA COMPANY
IN STOCK WITH DEALERS WORLDWIDE P.O. BOX 4680 » MANCHESTER, NH 03108

hcraft

CORPORATION
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HERE

FROM
THE

Interference on the Amateur bands is something that most of us have learned to live with, at least to a
certain extent, but in recent months | have noticed an increasing number of bad operating practices
cropping up on our bands. Apparently other Amateurs have been troubled, too, because | have
received a number of letters on the subject. None of these practices is new, but they're more
offensive because the bands are much more crowded than they used to be. Deliberate interference,
tuning up on net frequencies, playing music, calling CQ without listening first, offensive language,
incorrect identification (or no identification at all), using a kilowatt when 100 watts is adequate, talking
crosstown on 20 meters instead of using vhf-ftm — the list could go on and on.

There's no question that our high-frequency bands are crowded, but deliberate and malicious
interference, and discourteous operating tactics, aren’t going to relieve the situation, any more than
elbowing your way to the front of the checkout line at the local supermarket is going to get you
anything more than a fat lip! In case you hadn't noticed, everything is more crowded today — the
population has exploded, the expressways and turnpikes are jammed, homes are being built on
smaller and smaller pieces of land, and even on the remotest trail of the high Sierras it's impossible to
escape from the inevitable discarded beer can — practically everywhere you go you find a mass of
humanity. It follows that we'll have more and more congestion an the Amateur bands, but congestion
doesn’t mean bedlam. Zeroing your kilowatt on a QSO or local net is not going to make them move.
Why not join them? They'd probably be glad to have you.

Today, there is a net for almost every range of interest — they aren’t restricted to handling traffic.
Some of the groups that congregate con the bands are not really nets at all, but simply groups of hams
who get together for a common purpose. There are DX nets, the county hunters, the early-morning
groups on 75 meters, and various single-frequency gabfests. There are technical nets, satellite
operators' nets, EME round tables, vhf nets, and, of course, a multitude of local and intercontinental
traffic nets, if traffic handling happens to be your forte.

If you don’t happen to care for net-type operation, fine; there are a good many Amateurs who don't.
On the other hand, if there weren't any nets, imagine what the QRM would be like. There are thousands
of Amateurs who congregate on particular net frequencies. Since they're a member of a net, they just
“read the mail’’ a good deal of the time. If they didn’t have the net, they would be calling CQ, fishing
for a new county, or active in one of the horrendous DX pileups. So, when you hear a net in operation,
don't use it for a tuneup frequency. Whether you know it or not, the most hedonistic of them will
stand to handle emergency traffic if asked to do so. They all do a service to the Amateur community
by minimizing interference with channelized communications.

Deliberate interference and incorrect identification are only two of the bad operating practices you
will find on any band you listen to. You can also hear any number of stations working crosstown on 15
or 20 meters when they should be on 75 or vhf fm. | have often copied WIK stations on 20 meters,
running well over S9 in New Hampshire, working their neighbors. With modern linear amplifiers, it's a
simple matter to turn off the big box when you don’t need it.

Why the big penchant for S9 signal reports, anyway, when you can maintain perfectly adequate
QS0s with 56 or 57? You may need your linear for a long-haul DX QSO or for making initial contact, but
once communication has been established, 95 per cent of the time you can turn your linear off with
absolutely no effect on the QS0. Owning a linear is a bit like carrying an umbrella to work every day —
there are times when it's a practical necessity, but just because you own one doesn't mean you have
to use it all the time.

I've heard a lot of stations go QRT because of interference and poor operating practices; this is not
the answer. If you hear an Amateur on the air with a bad signal, not identifying properly, causing
unnecessary interference, or being generally obnoxious, tactfully tell him about it. Most Amateurs are
gentlemen and will accept your suggestions with grace.

And, when you go on the air the next time, use operating finesse instead of brute force. Strive to be
a first-class operator and encourage your friends to do the same. Let's promote good operating on our
bands — discourtesy breeds pandemonium.

Jim Fisk, WiHR
editor-in-chief
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Imagine All The Places You Can Tuck
ICOM’'s Remotable 1€-280. (Think small)

The IC-280 2 meter mobile comes as one radio
to be mounted in the normal manner: but, as an
option, the diminutive front one third of the radio
detaches and mounts by its optional bracket,
while the main body tucks neatly away out of
sight. Now you can mount your 2 meter radio in
pint-sized places that seemed far too cramped
before.

Measuring only 2% "hx7"wx 3%"d, the
bantam-sized microprocessor control head fits
easily into the dash, console or glove box of even
the most compact vehicle. Or if those places are
already taken by the rest of your “mobile shack,”
the IC-280 head squeezes into leftover nitches
under the dash, overhead, under the seat or even
on the steering column.

But don’t be misled by the petite size of this
subdivided radio: the 1C-280 is jam packed with
the latest state of the art engineering and conveni-
ence features, No scaled down technology here!

With the microprocessor in the detachable control
head, your IC-280 can store three frequencies of
your choice plus the dial, which allows you to
select from four frequencies with the front panel
switch without taking your eyes off the road.
These frequencies are retained in the IC-280s
memory for as long as power is applied to the
radio, even when power is turned off at the front
panel switch. And if power is completely removed
from the radio the =600 KHz splits are still main-
tained!

The I1C-280 works frequencies in excess of the 2
meter band with ICOM’s outstanding single-knob
tuning, so you can listen around the entire band
without fooling with three tuning knobs. With
steps of 15 KC or 5 KC, the IC-280 puts rapid and
easy frequency chan%e at your single ﬁngertip
and instantly displays bright, easy to read LED’s.

Available Options: * Touch Tone pad/microphone combination,
which fits the mic plug on the radio face with
absolutely no modification

(Fits all ICOM 4-pin mic radios.)
+ 15 unassembled cable kit for long distance

remote mounﬁnn}; of the detachable
control head

2 meter FM, 4+ MHz
Mobile Transceiver

If you are a newly licensed novice, send for ICOM's catalog and discount purchase coupon. Mail your name, call sign and date of license to your [COM

distributor (see the bottom of this ad).

All ICOM radios significantly
exceed FCC regulations
limiting spurlous emissions.

1C-Z80 Specifications: [ Frequency Coverage: 143 90— 148, 11 MHz O Operating Conditions: Temperature: ~10°C 10 50°C (14°F o 140°F),
Dty Factor: eontinuous C Freguency Stabllity: 1.5 KHe O Modulation Tupe: FM (F3) O Antenna Impedance: 50 chms unbalanced O Power

Reguirernent: DC 13.8V =15% [negative ground) O Cumrent Drain: Transmitting: 2 54 Hi (I0W), 1.24 Lo (1W), Receving: 0. 6304 at max audic
output, 0.450 at SQL ON with no signal 0 Size: S8mmih) x 156mmiw) x 22Bmmid) 0 Weight: approw. 2.2 Kg O Power Output: 10W Hi, IW Lo

O Modulation System: Phase OMax. Frequency Deviation: =5 KHz OSpurious Output: more than 60 dB below cander O Microphone

Specifications subject to
change without notice.

Impedance: 600 ohms dynamic or electret condenser type, such as the SM-2 0 Receiving System: Double superheterdyne Dintermediate
Frequency: 1st: 10.695 MHz, Znd: 455 KHz O Sensitivity: 1 uw a1 5 +N/MN at 30 dB or better, Noise suppression sensitivity
[ Selectivity: less than =7.5 KHz at —6 dB, less than =15 KHz at —60 dB O Audic Output: More than 1.5W O Audic Output Impedance: B chms

20 dB, 0.6 uv orless

HF/YHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIFMENT

ICOM WEST, INC.

Suite 3
13256 Northrup Way
Bellevue, Wash. 98005

{206) 747-9020

DISTRIBUTED BY

{COM EAST, INC.
Suite 307

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

ICOM CANADA
7087 Victaria Drive

Canada
{604) 321-1833

Vancouver B.C. V5P 3Y9
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FOCUS & COMMENT

I’'m going to take this opportunity to thank a pretty thoughtful bunch of people — the
many readers who took the time to do some research and then send me some answers
to the mystery of “Smee,"” in the Maxwell poem in my February, 1979 Focus and
Comment.

It seems that there are several “Smees.” One crossword-puzzle fan noted that it was
the four-letter answer to the question, “A German Admiral.”

| received some letters and a telephone call with the information that Smee was one
name for a particular type of small duck — a duck that did much of its fishing by
swimming under water, and that the definition therefore was consistent with the line
“Seething through all its depths, like Smee.”

One reader sent a photocopy of some pages from an early Encyclopedia Britannica,
11th Edition, 1210, which gave a brief description of a “battery’” invented by Alfred
Smee in 1839. The Smee battery was used largely in telegraphy and electro-metallurgy,
according to some pages from “Experimental Science,” by Hopkins (Munn & Co., 1890),
from the same reader. Other readers quoted different sources, confirming these same
points. Marvelous! A sincere thank-you to each and every one.

Now . .. | would like to make an offer you cannot refuse.

Here's a chance to make yourself heard. Starting in one of the next two or three
issues of Ham Radio Horizons, | would like to publish some “one-liners,” if you'll send
them in.

By “one-liners,” | mean something that you would like to see in the Amateur Radio
field. In fact, | think I'll headline these shorties “| would like to see them make . . ."”

I'll sprinkle them throughout the magazine, wherever there is a bit of space to fit one
or two or three of them in. They don’t really have to be just one line — some ideas may
take two — but that is the goal to shoot for. Certainly, most should be realistic in
expectations, but an occasional “far-out’ item will not be ruled out, either. You can
never tell when someone may read an off-the-wall comment and rush to his laboratory
and build the thing!

So, put your thinking caps on and send me some postcards or letters with your own
one-liner. Let's see what is lacking in the world of Amateur Radio.

I'll start the ball rolling by saying, tongue-in-cheek, “I'd like to see them make ... a
gadget that would predict the chances of working that rare DX station before my alarm
clock wakes me up at 4:00 AM.

Thomas McMullen, W1SL
Managing Editor
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NOW YOU CAN HAVE BOTH

HIGH QUALITY & LOW COST!

The DS2000 KSR FROM HAL

HAL design experience now makes it possible to offer you an

:
i
i
:

g - ,, f": '., ! efficient, reliable. and cost effective terminal for your RTTY or
B Bl oy e 0 S CW station. Investigate the new DS2000 KSR from the
e e a0 e o ol people who KNOW HOW to build RTTY and CW equipment.

s ;Inm-én;m L sy See how vou can get great performance and save money too!

e 1" b ] T { 2

P s SRR sy ® Integrated kevboard and video generator

® 77 character line

e 74 line display

® 7 programmable “Here Is” messages

® Automatic carriage return and line feed

® QBF and RY test messages

o Word mode operation, full screen buffering

® All 5 standard Baudot speeds

® 110 and 300 baud ASCII

® CW identification at the touch of a kev

® Morse code transmit

® Morse code receive (optional)
self tracking speeds from 1-175 wpm on a
separate plug-in circuit board
{Auailable June. 1979)

e All in a convenient. small cabinet
(14.1"x 9.25"x4.35")

Price: $449.00

Optional Morse Receive Board: $149 00

Optional 9" monitor: $150.00

BIG PERFORMANCE
SMALL SIZE. . .SMALL PRICE

If vou're looking for an RTTY demodulator
with great performance on both the HF
and VHF bands, take a look at the ST-5000
from HAL. The use of active filters with no
phase-lock loop or 'single-tone’ short-cuts
ensure the kind of performance vou ex-
pect, Full features in an attractive and con-
veniently small package make this demod-
ulator a value'that's hard to beat!
e Hard limiting front end
® Active discriminator
® Active detector
e Wide and Narrow shift

(850hz and 170hz)
® Normal and Reuverse sense
e Autostart
e Self-contained high voltage loop supply
® RS-232C voltage output (direct FSK)
e Audio tone keyer (AFSK)
e Prouision for external tuning scope
e Attractive, small cabinet

(275" Hx8" D x 12" W) In Europe contact:
e Fully assembled and tested Richter & Co.; Hannover

Price: $225.00 [.LE.C. Interelco: Bissone

For more information call or write us at:

HAL COMMUNICATIONS CORP.
P.O. Box 365

Urbana, IL 61801

Phone: 217-367-7373




Wilson Electronics
announces a factory
authorized rebate program.
Here's how it works:

Purchase a TT-45 and a System Three at the same tlma
and Wilson will give you a factorv 5% rebate'fr oI

price you paid for the p ]
for the coner %
somethl

at nor.:

\son |
¢-A-WA v 4

se this taspay
.' he XYL a little

. we will give you,

2? the best 7 elament 2M beam

available today! The choice is yours to make!

Just send Wilson the receipt of your purchase from
your dealer, shawing your cost, and let us know what
you want — 5% cash, or a M-27, But hurry! This offer

expires midnight, May 31,
mailed before July 1, 1979,

Don’t wait! See your nearest dealer to take advantage

of this great Give-A-Way!

SPECIFICATIONS

TT-45 TOWER
* Maximum height, 45'

* 800 Ibs, winch with padlock feature

* 2800 |b. raising cable

1979, and receipt must be

See what just
some of the many
satisfied Hams
say about

the Wilson Antennas.

* Totally freestanding with proper base

* Total weight, 189 |bs.
Recommended accessories:
RBRF-10, SBRF-10, CBRF-10.

Don’t forget

RGP o Buy the WV-1

the best in A

vertical needs. and Wilson

The WV-1 is will treat you

the 10-40m Antenna to the Radial Kit
you should

consider! . FREE

of charge!

The TT-45 is a freestanding tower. |deal for installations
If the tower is not being
supported against the house, the proper base fixture acces-

where guys cannot be used.

sory must be selected,

SY-3 TRI-BAND ANTENNA

WV-1 SPECIFICATIONS:
» Input impedance: 50 ohms
« Power handling capability:
Legal limit

BandMHz . ... .. . 14-21-28 Tuming redivs. . . . ... .. 15" 9"
Maximum power Inuul: . .Legal limit  Maximum mast diameter, . 2" 0.D.
Gain (dBd] . .. . 2ds Surfacearea . .. ... . ... 5.7 sg. 11,
Vﬂﬂntm. TRy - Wind loading @ 80 mph |, . 114 Ibs,
Impedance. . . . ....... 50 ohms Assambled waight {approx] 37 Ibs.
FMRAatio ,.......... dB Shipping weight (spprox) . .42 1bs.
Boom (0.0 x length| 2" %14' 4"  Direct 52 ohm feed or balun
No. of elements , , . . . . . Maximum wind survival . , 100 mph
Longest element. . . . . . . 27 4"
M-27 - 7 ELEMENT 2M BEAM |
BandMHz . . ........ 144-148 MHz Beam width @ 3dBpr . . . 27 degrees
KRR s i s 11dB Turning radius, . . ... .. 793"
L P e Bl R 1.2 Mast diamater (0.D.) 17 1" -
Impadance . . . . ... ... 50 ohms Surfacsarss . . . .. ... . 44 5qg. f1.
Boom (0.0, x length) 1" x 64 Wind loading @ BO mph . . 5.5 Ibs.
Number of elements . . . . 7 Shipping weight (spprox) . 6.5 Ibs.
Longest slement. . , . , ., 40" Agsembled weight {spprox) 3.5 Ibs,
Consumer Products Division

Incorporated

Phone (702) 739-1931 « Telex 684.522

Wilson Electronics

A Supsidlary of REGENCY ELECTROMICS, INC.

4288 So. Polaris * P. 0. Box 19000 = Las Vegas, Nevada 89119

R

Prices and specilications
subject to change without notice.

« Two High-Q traps
with large diameter
coils » Low angle radia-
tion omnidirectional
performance « Taper
swaged aluminum
tubing » Automatic
bandswitching « Mast
bracket furnished

« SWR: 1.1:10on all
bands » 1%" O.D.
heavy wall aluminum
tubing « Does not
require guying
s Qverall
length: 19° B”,



NEWSLINE

AMATEUR RADIO, along with the other services administered by Safety and Special Ser-
vices, has been "shoved down" a notch in the reorganized "Private Radio Bureau' announc-
ed by the FCC. Bureau Chief remains Carlos Robercs, with Arlan van Doorn Deputy Chief.
The four divisions making up the bureau are now Rules, George Petrutsas, Chief; Licens-
ing, Richard Everett, Chief:; Compliance, Gerald Zuckerman, Chief:; and Policy, chief to
be announced. Former Personal Radio Division Chief, John Johnston, is now Chief of the
Personal Radio Branch of the Rules Division, a position parallel to the one he held under
Prose Walker several years ago. With the shifting of the various Amateur Radio and CB
respensibilities into the new divisions, only seven people, none of them Amateurs, re-
main in John's proup.

ADDING A "PORTABLE" DESIGNATOR to a callsign has reportedly brought warnings to some
Amateurs from FCC field engineers, but, if so, it's a misunderstanding of the rules.
The rules change only eliminated the necessity for indicating portable or mobile status
but did not prohibit the practice, which is required by some contest rules. Any Amateur
cited or warned for signing portable should pursue the matter with the nearest FCC Field
Office, or, 1f necessary, Washington.

AMATEURS WHOSE LICENSES EXPIRE now have five vears, instead of one, in which to renew
them without retaking the exam. The extended grace period applies only to the operator's
license, however; station licenses can be renewed up to enly one yvear after they expire,
s0 any Amateur who waits more than a year after expiration to renew will receive a new
callsign appropriate for his license class from the group that is currently being issued.

Code Exam Credit, which could formerly be "redeemed' only at the Field Office at which
the test had been taken, can now be used at any Commission Field Office.

TNTERNATIONAL SUPPORT for new Amateur HF bands at 10, 18, or 24 MHz seems to be build-
ing, with lformal submissions supporting one or more of the new slots now confirmed from
all three ITU regions. Don't be in too much of a hurry to swap off your present five or
six band radios, however. Even if the WARC does authorize new bands for the Amateur Ser-
vice next summer, it will likely be a matter of years before present users can be moved
out and Amateurs will be permitted to move in.

8-BAND WAS has been achieved by K5CM, with — oddly enough — the last holes being
on 10 and 40 meters. After finishing up a 2-meter WAS last summer, and already having
WAS on 6, Connie realized that he was within striking distance of becoming the first
Amateur to earn the WAS award on eight bands. He began working on it in earnest in mid-
October, and within three months had all 50 cards for 160 in hand and only a few strays
on other bands remaining co be cleaned up.

A NEW 2-METER DX RECORD was set February 13, when SV1DM made contact with ZS6DN in
Pretoria at 1810Z over a /7117 km path. It didn't stand long, however, as SVIAB (on the
north side of Athens) worked ZS6DN just three days later — February 16 — at about the
same time to extend it another 10 km.

FIRST WORKED ALL CONTINENTS ON 2 meters was completed January 31 by GW4CQT, when he
succeeded in working VESMC via moonbounce at 1132Z. Congratulations on a fine accom-
plishment.

6-METERS CONTINUES to sound like a prime DXer's band, with PY2XB working six JAs and
possibly HLOWI on February 28th, the same day WIQXX/KP4 heard ZL1ACL. On March 3rd JAs
were heard working LUs, and 48-MHz South African video was heard in Texas and California.
On the 4th, 5B4AZ, who now has an okay for 6-meter operation, worked ZS6LN with only
0.5W! Also on and worked during the livelv period were HISWPC, 3D2CM (whoe heard Wis),
KZ5NW, K4ERO/HCLl, KH6NS, ZL1AVZ, VF2SK, XE3FP, VK4RO, and FOBDR., ZS6AS0's beacon,
ZS6VHF, is operational on 50.040 — he listens for responses on the 28, 885 "6-Meter Net."

A 900-MHZ AMATEUR BAND will be enjoyed by Canadian Amateurs sometime later this year,
possibly as early as this summer. An announcement by the Department of Communications
of the reassignment of 420-430 MHz to another service is considered imminent, and at the
same time the granting of 902-92% to the Amateur Service on a shared basis should be
announced.

The Movement of that as vet unspecified "other service" to the presently Amateur 420-
430-MHz slot is expected to take place rather quickly. When Canadian Amateurs will be
permitted into their new frequencies is less certain,

AN "AMATEUR RADIO OPERATORS ONLY" chain letter seems to be spreading. Most copies
seem to be going to DXers, and come from overseas Amateurs.

As Money Is Requested, this letter is striectly illegal under U.S, law. U.S. Amateurs
are advised to Ignore It.

May 1979 I}E{l 11
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BY DOUG BLAKESLEE, N1RM

For thirty years enthusiasts of
Teletype,” known as RTTY in
ham terminology (often pro-
nounced ‘‘ritty’"), have signed
off with the phrase, ''see you
on the green keys.” It's a sign-
off among a group of Amateurs
who in the past were noted for
being a small, dedicated, super-
enthusiastic gaggle of adher-
ents conversing by means of
the printed word. Today, new
integrated-circuit technology,
deregulation of Amateur Radio,
and the application of micro-
computer technology to data
communications are changing
the face of Amateur RTTY —
forever — while bringing a
flood of new operators to the
mode.

Amateur interest in printed
communications is almost as
old as ham radio itself. During
World War Il many Amateurs
were exposed to the efficiency
of communication via tele-
printers in the military services.
After the war, several Amateurs
in New York obtained surplus
teleprinters and started copy-
ing commercial RTTY stations.
We'll never know the contents
of those first messages,
because radio regulations do
not permit disclosure of third-
party traffic. Soon, Amateurs
received government permis-
sion to use RTTY, at first in a
very restricted way. Restricted
or not, a whole subculture
within ham radio was launched.
What they lacked in numbers,
the RTTY enthusiasts made up
in dedication and joy of oper-
ating. The typical RTTYer of the
1950s was a fellow surrounded
by the machinery of teleprint-
ing and by racks of gear for
encoding and decoding the
mode. Much of the coding
equipment was homemade, as
there were no commercial
sources within an Amateur’s
budget. Later, the Military
Affiliate Radio System (MARS)
released tons of teleprinters
and coding gear, which

*Trade name of Teletype Corpaoration.

Worldwide communication via RTTY does not require high power. WATHUB works the

world while running 100-watts output or less.

provided a start for many a
Teletype enthusiast.

Today, many RTTYers have
forgotten the machinery
aspects of the mode. Using
digital integrated circuits,
which perform millions of
operations per second, and
often a microcomputer or two,
an operator has efficiency and
power in his equipment not
even contemplated ten years
ago. More often than not, the
green keys are now IBM grey,
on an electronic terminal.

Codes and conventions

One characteristic of most
special-interest fields is a
unique lingo. Super-sounding
terms are tossed about which
bewilder the beginner and
beguile the neophyte. RTTY is
loaded with lingo, much of
which developed from the early
days of commercial telegraph
and, later, teleprinter communi-
cations. Before we discuss the
practical aspects of ham RTTY,
it's necessary to review the
basics of the communications
code used and the terms,
abbreviations, and conventions
relating to automatic data
transmission.

Every Amateur learns Morse
code when he enters the

SPACE
MILLISECONDS b 22 +i% 22wl 22 wpw 27 wiw 22 wim- 2 2 wp— 31 —=|

hobby. This code was originally
developed for communication
via a wired telegraph. Later, it
was adapted to radio. The
earliest telegraph receivers
made ink marks on a piece of
paper. Thus, when a signal was
being received it was called a
“mark.” No signal was a
“space.” Soon, operators found
that they could copy the code
by listening to the inker
mechanism as it operated.
Before long the inker was
replaced by a sounder. Then,
the operator transcribed each
message by hand.

The Morse code doesn't lend
itself to automatic reception
because three elements (dots,
dashes and spaces) are used,
and, in uneven amounts. One
dot signifies the letter E, while
five dots represent a numeral 5.
It takes a lot of electronic

START "".‘

et 7 et Tt o el 5 - STOF ]

MARK

Fig. 1. The Baudot letter R. The code
consists of a start pulse, five possible in-
formation pulses, and a stop pulse. The
times shown are for 60-wpm transmis-
sion.

May 1979 [:E:] 13



circuitry, often with a small
computer, to sort out Morse
code and convert it to some
printing or display medium.

For automatic transmission,
a simpler code with characters
of uniform length is desirable.
A five-unit code, Baudot, has
long been the standard for
Amateurs, military communi-
cations, weather transmission,
and Western Union. Because it
has five binary units, the code
can have thirty-two possible
combinations, not enough for
the alphabet, numerals, and
punctuation. So RTTY machines
have an upper case function
similar to that of a standard
typewriter. The code uses a
function called FIGS (for
figures) to get into the upper
case and LTRS (letters) to
return to the lower case. All
alphabetic characters are
printed in capital letters.

Most Amateur RTTY operates
at 60 words per minute (wpm).
Speeds to 100 wpm are per-
mitted, but as a practical
matter few Amateurs can type
faster than 60 wpm and many
of the older machines operate
only at 60. The five-unit code at
60 wpm uses pulses 22 milli-
seconds (ms) in length, as
shown in Fig. 1. When a signal
is being transmitted the printer
is receiving a "‘mark” signal
and is in its idle state. The
Baudot code interrupts the
mark signal for 22 ms to form
each space pulse. Transmis-
sion is “serial,” that is, one
pulse at a time. Baudot can be
transmitted in “parallel” using
five frequencies, but such high-
speed techniques are not
authorized for Amateurs.

Any data communications
network needs a timing func-
tion so that transmitter and
receiver are synchronized. In
some systems, timing informa-
tion is continuously trans-
mitted — called synchronous
communication. Amateur RTTY
uses asynchronous transmis-
sion where start-stop informa-
tion is added to the basic code
§0 no timing data need be sent.
In essence, each character is a
stand-alone packet of informa-
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tion. Each Baudot character
has a start pulse of 22 ms
added at the beginning of each
code character and a 31 ms
stop pulse tacked on the end.
The use of a stop pulse longer
than the other code units aids
in re-establishing receiver

LTRS _ 2 3 L ] F|BS
al x| x
el x| | [ x|«
c X x X
a » X
£ x 3
F kS X x
& [ _x X x_
M X | J:'_
== T
¢ x x &
vl ox x x
K| x " x X
L x r_
L X x X
L ! x x
o I x x_ El
A ¥ x ¥ |e
Q| ¥ x ® ¥ |
" I x x 4
5 x X ]
5 Ly s
w| X x x 7
v _x X x X
w T._ x__ T x |2
x| X X x x
r X X x 6
x| | x
CAR RET. - ¥
LINE FEED i X
LTRS i x_. i x x x x
FIGS | * ¥ ¢ g | x
SPACE "

Fig. 2. This chart shows the codes used
for five-level (Baudot) transmission.

synchronization if the start
pulse is missed because of a
noise burst or interference.
These start and stop pulses are
shown in Fig. 1. Fig. 2 gives
the coding scheme for all
Baudot characters.

Words per minute is not a
very scientific definition of
transmission speed because
what a word consists of is
subject to interpretation.
(Generally, a word is five letters
plus a space.) So engineers
have established the baud as a
standard for transmission
speed. A baud is the length of

the shortest transmission pulse
divided into one. Thus, 60 wpm
Baudot uses 22-ms pulses, and
0.022 divided into one is 45.5
baud. Many other baud rates
are used. Even inexpensive
video-display terminals can
operate at transmission rates
up to 9600 baud — far faster
than the mechanical printers.
Amateurs are currently limited
to 100 wpm maximum (74.2
baud).

Teletype Corporation has
built most of the mechanical
teleprinters produced in this
country. Their name has
become synonymous with the
machines, so all mechanical
units are called “Teletypes,"
although purists perfer tele-
printer. Raster-scan video
displays, similar to a television
set, are now popular, so the
“printer” part of teleprinter is
no longer accurate. The
computer term “terminal” is
probably the best choice to
describe the box which
provides the man/machine
interface. Teletype trans-
mission generally refers to
Baudot code at 60 to 100 wpm.
This is by no means the only
way to send data. The rise of
the computer industry has led
to the development of other
codes and formats, as Baudot
was too restrictive. The most
popular is ASCII (for American
Standard Code for Information
Interchange), an eight-pulse
code with 128 characters.
Many are nonprinting control
functions for computers and
graphics displays. ASCII
terminals have gone through
several generations of develop-
ment, and older units have
become available at surplus
prices. These bargain termi-
nals, plus the many home
computers that use ASCII, have
caused hams to ask the Fed-
eral Communications Commis-
sion (FCC) for authorization to
use this code. As this article is
being written, the FCC has
announced that it intends to
permit ASCII use by Radio
Amateurs as soon as the
details can be worked out.

Meantime, several circuits to



convert Baudot to ASCII and
vice versa have been developed
by hams wanting to integrate
computers and ASCIl terminals
into their ham stations.! The
standard scheme (for receiving)
is to convert serial Baudot to
parallel, code-convert in a
memory matrix to eight-pulse
ASCIl, and then to convert the
resulting parallel ASCIl to
serial. The reverse process is
employed to use an ASCIl-en-
coded keyboard for transmit.
ASCII terminals typically
operate at 100 wpm and 110 or
300 baud. The higher speed is
no problem for reception, but
it's possible to transmit data
faster than 100 wpm, which is
too fast for conversion to
Baudot.

Much of the early Teletype
transmission was by wire, so
many of the old land-line terms
remain. The receiver is some-
times called a terminal unit
(abbreviated TU), although it is
also referred to as a demodula-
tor or decoder. The encoder
portion of the RTTY station
usually is named for the type of
encoding. In the high-frequency
bands RTTY is transmitted by
frequency-shift keying (FSK).
One frequency is employed for
mark and another for space,
with a separation of 170 Hz.
Earlier, 850 Hz was standard for
Amateurs, but it proved too
susceptible to interference in
the crowded high-frequency
bands. On vhf, audio tones, one
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TRANSMITTER
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OEMODULATOR

1
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MODULATOR

Fig. 3. Block diagram of a RTTY station.

RFC
FSK KEYER D-TT"“ -

Fig. 4. Simplified schematic diagram of a

direct frequency-shift-keying system.

for mark and the other for
space, are employed. This is
called audio-frequency-shift
keying, or AFSK. So, the
modulator in a RTTY station is
referred to as an FSK or AFSK
unit.

The teletype station

RTTY is a very demanding
mode where your transmitter
and receiver are concerned. A
block diagram of a basic sta-
tion is shown in Fig. 3. The
data from the RTTY machine is
encoded for transmission by a
modulator. Its purpose is to
convert the pulse information
of the teleprinter coding into
audio- or frequency-shift
signals. Transmission of these
signals is hard on the trans-
mitter because FSK trans-
mission is equivalent to
holding the key down contin-
uously during code (CW) trans-
mission, and AFSK is the same
as equivalent voice transmis-
sion on a-m or fm.

Many of today’s high-fre-
quency transmitters and
transceivers are rated for high
peak powers when using ssb or
CW., But the power output
stages are not designed to
operate continuously at full
input power. Often, more than a
few seconds at full power
causes excessive heating.
Some of the newer rigs have
published ratings for RTTY
transmission. Good general
rules of thumb are to operate
the transmitter at 25 per cent of
the rated ssb power input, or 50
per cent of the CW rating. If the
unit has provisions for a fan or
other cooling device, it should
be added. Key-down operation
such as RTTY produces heat in
the transmitter final stages,
and excessive heat is the
morial enemy of electronic

OSCILLATOR

ol
SHIFT
ADJUST

equipment. So, anything that
you can do to conduct the heat
away will be to the good.

A receiver for Teletype must
have sensitivity, selectivity, and
ability to handle strong signals
— the attributes of a good
communications receiver. Se-
lectivity is the key requirement,
especially on the high-frequen-
cy bands. Because Teletype is
an automatic-machine type of
communications, reception of a
data stream must be near
perfect to produce intelligible
copy. When you're using code
or voice transmission, you can
miss a letter or syllable now
and then because of static or
interference and still have full
understanding of what is being
said. Your brain acts to fill in
the gaps. There are techniques
which can be used to enhance
a Teletype signal after recep-
tion, but, in general, it is vital
to use the selectivity of the
receiver to minimize inter-
ference.

Most ham receivers are de-
signed for CW and ssb service.
Older units have a-m capability,
and fm has become popular on
vhf. Very few Amateur receivers
are designed for Teletype re-
ception. Optimizing a receiver
for RTTY may take some work.
When 850-Hz shift is employed,
CW selectivity is generally too
narrow and ssb too wide. Some
receivers designed for the
military have a 1-kHz selectivity
position and a variable beat-
frequency oscillator (BFO)
which allow easy setup for 850-
Hz reception. The same receiv-
ers are easy to use for narrower
shifts, which is why they
remain popular with RTTYers.
As 170-Hz has become the
standard for Amateur high-
frequency Teletype, the CW
filters which are provided in, or
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can be added to, today’s trans-
ceivers are close to the proper
bandwidth. However, the
detected audio tones are not of
suitable frequency for most
RTTY demodulators, which use
the old land-line frequencies
between 2 and 3 kHz.

In CW and ssb receiving sys-
tems, the filter bandwidth
chosen is the minimum
required for the transmission
mode, typically 2.1 kHz for ssb
and 250 to 800 Hz for CW. The

s e

Two RTTY demodulators are shown here. The large unit is an experimental a-m/fm unit
built by the author, while the small cabinet houses a simple PLL demodulator.

BFO is offset to produce the
desired audio range. For
example, if the BFO is offset
500 Hz from the center of a
500-Hz bandwidth filter, the
audio tone that you would hear
would be 750 Hz (500 plus one
half of 500, 250). Today's
receivers use crystal-controlled
BFOs which preset the audio
output range, when using a CW
filter, to between 750 and 1000
Hz. As we said before, most
RTTY demodulators are
designed for tone inputs
between 2 and 3 kHz. Thus,
there is a basic problem of
incompatibility.

Changing the receiving
frequencies of a Teletype
demodulator generally rates
somewhere between difficult
and impossible. So the receiver
is usually the part of the
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station which is modified. If
CW is not used, the BFO crystal
can be replaced with a unit
which will produce audio tones
in the desired range. Some
transceivers have provision for
additional filters and/or BFO
crystals. Most Amateurs elect
not to modify their receivers.
The receiver is used in the ssb
position and a bandpass audio
filter is employed between the
receiver and demodulator. It is
axiomatic in receiver design to

place a high selectivity filter as
close to the antenna input as
possible. Thus, an audio filter
at the output of the receiver is
a big compromise but one that
can save chopping up an
expensive transceiver.

Encoding RTTY

Teletype modulators general-
ly take two forms, generators of
direct FSK and generators of
audio tones. Direct frequency-
shift keying involves changing
the frequency of an oscillator,
which is a frequency-deter-
mining element in a transmit-
ter. A typical scheme, as
shown in Fig. 4, uses a diode
switch to connect capacitor to
a tuned circuit. When the
diode, CR1, is not conducting,
capacitor C1 is effectively not
part of the tuned circuit. When

the diode conducts, it provides
a connection to C1. Introduc-
tion of the additional capaci-
tance lowers the resonant
frequency of the tuned circuit,
and C1 can be adjusted to
provide the desired frequency
shift.

A direct FSK scheme is the
only way to modify a CW trans-
mitter for Teletype transmis-
sion. Older high-frequency CW
and a-m transmitters used fre-
quency multiplication schemes
where the basic oscillator is
operated on 160, 80, or 40
meters; the 20-, 15-, and 10-
meter bands are achieved by
multiplying the VFO. This
introduces problems when
such a transmitter is employed
for RTTY, because it is
necessary to reduce the shift
applied to the basic oscillator
by four if the frequency is
multiplied by four, and different
shift adjustments at the VFO
are needed for different bands.

Direct FSK modulation is not
so much of a problem in heter-
odyne transmitters where the
variable-frequency oscillator
(VFO) has a single range.
However, modern heterodyne
rigs have their VFOs housed in
metal boxes to improve
frequency stability and to
reduce unwanted radiation
which could interfere with
other equipment. Such boxing
and shielding makes the
innards of the VFO difficult to
modify for FSK.

All of the problems of direct
FSK have led to increasing use
of audio-tone RTTY modulators.
For AFSK on vhf, the audio
tones can be applied directly to
the microphone input of an a-m
or fm transmitter. The same
method can be used with an
ssb transmitter to produce FSK,
if suitable precautions are
taken. If a single audio tone is
fed into an ssb transmitter, a
single frequency carrier will be
transmitted. Thus, two audio
tones used alternately will
produce an FSK signal.

Care must be taken when
using an ssb transmitter for
FSK transmission. All ssb rigs
produce distortion products in
the final amplifier stage. For



voice transmission from a
properly adjusted transmitter,
these products are sufficiently
below the desired signal in
power output that they will not
cause a problem. If the ampli-
fier stage is overdriven, then
the distortion products make a
voice signal sound rough and
may increase the width of the
signal, causing interference on
adjacent channels. The same
effect occurs when the ssb
transmitter is overdriven by

the frequency of an audio oscil-
lator is changed by switching
between two tuned circuits.
The same effect can be pro-
duced in oscillators employing
resistive/capacitive (R/C)
frequency-determining ele-
ments by adding to or subtract-
ing from an R or C value. The
circuit shown in Fig. 5B uses
two oscillators. At C, a high
frequency oscillator — often
crystal controlled — is used
with digital-logic circuits which

place at zero, no discontinuity
is introduced.

The newest, and probably
best, technique is to use direct
frequency synthesis. The code
necessary to synthesize an
audio tone is stored in a
memory unit. The information
in memory is used to generate
a multitude of small steps to
closely approximate a sine
wave. The digital logic circuits
used in a sine wave synthesis
allow changing from one
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Fig. 5. Several generation schemes are shown here which, when
applied to the microphone input of an ssb transmitter, produce FSK.
At A, two oscillators are used, with electronic switching between
them. The circuit at B uses two tuned circuits with a single oscillator.
A1l C, a high-frequency oscillator provides a signal which is divided by
digital circuits to audio frequencies. The division ratio is changed to
obtain switching between two desired frequencies. The 8038 IC is
used at D to provide audio FSK signals of low distortion from a single
integrated circuit.

RTTY modulation tones.

New frequencies are created
around the desired two FSK
frequencies, which interfere
within the channel and with
other nearby channels. In short,
if you overdrive an ssb trans-
mitter on RTTY you end up
interfering with yourself. The
solution is to be sure the ssb
transmitter is always operated
below its peak-power-output
capability.

Ssb transmitters also cannot
handle any very rapid disconti-
nuity in the audio input signal.
This limitation has led to a
multiplicity of schemes for
generating RTTY modulation
tones, which most newcomers
find very confusing. Fig. 5
shows several schemes for
generating RTTY tones. In A, B,
and C, the switch is activated
by the Teletype machine. At A,

produce a desired output tone
by division of the oscillator
frequency. Two tones are
generated by changing the
division ratio. All of these
schemes require a narrow-
bandwidth filter before the ssb
transmitter input to “clean up”
the audio signal and to remove
any discontinuity caused by the
switching process.

Fig. 1D shows the block
diagram for a single integrated
circuit (IC) employed as an
audio-tone generator. This IC is
a complete audio oscillator
with provision for frequency-
shift keying. Even more
advanced circuits are being
published in Amateur literature.
One technique uses a detector
to sense when the audio wave-
form is at a zero point and
changes the frequency only at
that point. If changes take

Jio J;f 2
100k
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frequency to another with no
discontinuity, at any point in
the cycle.

Demodulating RTTY

FSK or AFSK signals must be
demodulated into dc pulse
trains to activate the terminal.
An fm scheme has been
popular for years. As shown in
block-diagram form in Fig. 6A,
an audio signal from the
speaker terminals, or a radio-
frequency signal from the
intermediate-amplifier (i-f)
section of the receiver is
amplified in a section called
the limiter. It removes any
amplitude variation or modula-
tion in the incoming signal. The
discriminator section decodes
the information in the FSK
signal and provides an on-off
signal to the keyer stage, which
drives the terminal. Fm detec-
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AW llFM
0 Fig. 6. A typical fm RTTY demodulator is given at A. The block
diagram at B shows the circuit elements of a modern a-m/fm

tion has the same character-
istics you have come to
recognize in fm entertainment
— and perhaps two-meter —
receivers. Fm systems perform
poorly until the signal reaches
a minimum level called the
threshold, the point at which
the limiter starts to work.
Above the threshold, noise and
low-level interfering signals are
eliminated, just the desired
effect for good printing of a
Teletype signal. But, the
desirable effects of fm
reception are best when the
bandwidth is wide, and they
degrade as the shift is
narrowed. Fm detection was
the early standard for Amateur
Teletype; other schemes are
now becoming popular.

The two signals of an FSK
transmission can vary inde-
pendently in signal strength,
which is called selective
fading. Over a wide range of
input signals, the discriminator
of a fm demodulator maintains
the output at a constant value.
However, if one signal fades
into the noise, erratic printing
will occur. To combat this
problem, a-m receiving tech-
niques can be employed. No
limiter is used, and a scheme
of correction for varying
strengths is used after the
detector. Both the FSK signals
contain identical information,
and an a-m demodulator can
copy one, the other, or both.
Advanced demodulators usually
contain both a-m and fm
receiving capabilities, which
can be selected by the operator
to fit receiving conditions.

Another receiving technique
uses a circuit arrangement
called a phase-locked loop
(PLL). The loop, as shown in
Fig. 7, consists of a detector
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demodulator.

which, as the input frequency
changes, produces a dc voltage
which changes the frequency
of a voltage-controlled oscilla-
tor until it matches that of the
input frequency. The first PLLs
used in the space program took
many racks of equipment.
Today they can be purchased in
integrated-circuit form for a few
dollars.

When the two frequencies of
the FSK signal are applied to
the PLL, the circuit alternately
locks on one then the other.
The dc output of the PLL
detector is a reproduction of
the Teletype code. Phase-
locked-loop demodulators are
excellent when receiving very
weak signals. They don’t work
well when interference is
heavy, however. The simplicity
of the circuit — the complex
items are in one integrated

circuit — makes it an excellent
choice for a beginner. A
suitable circuit was recently
described in ham radio.?

The first thing a beginner
wants tc do when he gets his
terminal is to see it print
something off the air. My own
introduction to Amateur
Teletype came when George
Grammer, W1DF — the long-
time technical editor of QST,
now retired — was preparing
Irv Hoff’'s classic series of
articles about Amateur
Teletype for publication.3
George called me in one day
and assigned the project of
making up a simple demodula-
tor, something that could be
put together in one evening.
The simple one-tube unit that
evolved became very popular,
and it was in the ARRL
Handbook for many years.4

Inside view of the PLL demodulator.




This simple circuit, shown in
Fig. 8A, took advantage of the
fact that the mark signal
contains all of the information
necessary to operate the termi-
nal printer, The receiver is set
up to copy on the mark signal.
An audio transformer steps up
the signal from the receiver to
a sufficient level so that after it
has been rectified, it turns a
keyer tube on and off. This
tube creates a dc pulse train to
operate the terminal. Very
simple, and it works well on
both Amateur and commercial
signals.

A modern equivalent of this
circuit is shown in Fig. 8B.
Here a 567 PLL tone decoder is
used. The idea is the same —
to detect the mark tone and
apply it to the terminal. The
operating frequency of the 567
is adjustable, so it can be set
to work with the selectivity
characteristics of your receiver.
For an advanced demodulator,
Hoff’s ST-6 is still the
“standard.”5

RTTY demodulators are fun to
play with. Because they gener-
ally operate at audio fre-
quencies, circuits can be built
and rebuilt with only minor
attention to layout and lead
length. Demodulators can be
constructed from linear and
digital ICs costing under a
dollar, each of which far
outperform most of the com-
mercial and military units still
in use. My own demodulator
uses a series of circuit-board
mounts. The various sections
of the demodulator are con-
structed on separate boards so
that when | get a new idea or
see a new circuit that | want to
try, it can be quickly fitted in
without extensive revision to
the entire unit.

Those wonderful ICs
New ideas and new

Fig. 8. (A) The simple
single-tube RTTY demod-
ulator originally de-
scribed in QST. T1 is an
audio transformer with a
3.2-ohm input, 5000-ohm
secondary. (B) A modern
version of the single-fre-
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using the NES67 phase-
locked-loop IC. A CW re-
ception mode is used,
with R1 adjusted to the
mark frequency chosen.

semiconductor devices present
opportunities for RTTYers to
improve their equipment. The
coding pulses used in Teletype
communication can be dis-
torted during transmission and
by narrow-bandwidth filters in
the receiving system. If the
distortion is severe, the signal
will not print properly. Simple
pulse-clean-up circuits can be
built using discrete semicon-
ductors.6 A more exquisite
scheme is to look at each
pulse at the center of the time
interval when it should be
present, and, using the data
obtained, construct a new
pulse train with no distortion. A
single integrated circuit, called
the UART (Universal
Asynchronous Receiver Trans-
mitter) will do the job. Or, the
entire code character can be
reconstructed by means of a
properly programmed micro-
processor.

Teletype is best sent at
maximum machine speed to
minimize interference, but few
Amateurs can type at 60 words
per minute. One circuit now
becoming popular uses first-in,
first-out (FIFO) memory ICs to
store characters as they are
typed. When a few sentences
have been stored, they are
transmitted at machine speed.
You will be able to quickly spot
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Fig. 7. The phase-lock
demaodulator is shown
here in block-diagram
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FIFO transmissions because
they have long spaces where
nothing is sent, interspaced
with bursts of text sent at full
speed.

Several commercial demodu-
lators are being sold which use
microprocessor (microcomput-
er) elements, such as the Info
Tech. These marvelous units
will receive different codes and
shifts, plus, they do a credible
job of detecting and printing
hand-sent Morse code. Soft-
ware packages and interface
hardware are available to turn
popular home computers, such
as the Commodore PET and
Radio Shack RS, into RTTY
terminals. The use of the pint-
sized computers-on-a-chip is
only beginning.

H

The machine

Ed Tilton, W1HDQ, the
former vhf editor of QST, was
fond of remarking that you
could spot a RTTY enthusiast
by the smell of his shack. To
be sure, the pungent odor of
grease and oil were all part of
Teletype machines, as was the
whirr of the motor and the
clack of the lever mechanisms.
While those hams inclined to
mechanics still revel in the
complexities of “the
machines,’” others use all-
electronic terminals where the
loudest noise produced is the
almost inaudible click of a
keyswitch being depressed.

From the time of the inven-
tion of the manual telegraph,
engineers and inventors sought
ways to get rid of the operator.
He wasn’t fast, he made mis-
takes, and he sometimes didn’t
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The single-tube RTTY demodulator de-
scribed in the text.

show up for his stint at the key.
The first truly automatic
telegraph transmitter/receiver
in the U.S. was invented in
1906 by Charles Krum. He
joined with J. Morton (a
member of the family which
owned Morton Salt Company)
to form a corporation which
manufactured the machine. It
was regarded more as a curios-
ity than a communications
terminal until the Associated
Press adopted their design. At
about the same time Ed Klein-
schmidt was manufacturing a
terminal which bore his name.
The two companies merged in
1925 and were later acquired by
the Bell system, operating as a
branch of Western Electric
called Teletype Corporation.
Their name was not only
applied to their machines but
later to the mode of communi-
cation. Because it is their
trademark, we capitalize the
first letter each time we use it.

During World War |l the U.S.
government re-established
Kleinschmidt in the business of
making machines. Today, many
of the military-surplus units
bear his name.

Teletype Corporation
machines have long been
categorized by model numbers.
For years the Model 15 was an
Amateur standard, and 28s are
now popular. The Amateur with
a big budget often purchased a
32. The various Kleinschmidt
machines are generally known
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by their military nomenclature
starting with AN/TT.

A terminal can consist of
several parts. Fully loaded, it
has a keyboard, a printer, a
paper-tape punch (called a
reperforator), and a paper-tape
reader (called a tape distributor,
or TD). Some machines have
just a printer, but most include
a keyboard. The paper-tape
capability is most useful
because it allows you to store
incoming data and to transmit
data automatically — a good
feature in any automatic
communications system.
Models 19, 2BASR and 32ASR,
as well as several AN/TT
versions, have paper-tape
capability. Both Teletype and
Kleinschmidt offered paper-
tape reperfs and punches as
separate units.

The older equipment is avail-
able through surplus dealers,
from other Amateurs, and at
club auctions for $25 to $100.
When selecting a unit, try to
get one with a synchronous
motor. The older governor-
controlled motors require a
tuning fork and some consider-
able skill to adjust. To make
things confusing, several
keyboard layouts are often
available, with the communica-
tions-military keyboard being

This experimental demodulator uses
board mounts which hold circuit mod-
ules. When a new idea is tried, one mod-
ule is removed and another added.

KEYBOARD

LOGP
POWER
SuUPELY =

FRINTERY
oisPLAY

| REPERFERATOR

Fig. 9. The “local-loop" used for dc-pulse
communication between RTTY units in
the hamshack. Connecticns are in se-
ries. The loop current is typically 20 or 60
milliamperes.

the most popular for Amateur
use. The Bell standard key-
board is somewhat different,
but usable, as are Western
Union machines which use a
stop pulse of 22 ms rather than
31, giving a speed of approxi-
mately 65 words per minute.
Other machines such as the
Creed and Olivetti (made in
Europe) are seen occasionally.
They should be avoided unless
you know them.

Model 28s and 32s are still in
service with commercial users,
so they command prices in the
$200 to $400 range. For those
who have, or can build, five-
level to eight-level converters,
there are a host of ASCII units
intended for computer or
message-service use. Included
in the printing terminals (called
“hardcopy” in computer lingo)
are the Teletype models 33 and
35, the Digital Equipment
DECwriter Il (available from
Heathkit outlets) plus several
models manufactured by
Anderson-Jacobsen. In video
terminals — those that print on
a video screen — the Heath
and Lear-Segler kits are
popular. Hal offers sophisti-
cated units, tailored to ham
use, which don’'t need an ASCI|
converter. For the RTTY novice,
it is probably best to start with
something inexpensive, such
as a model 15 or a Klein-
schmidt. In this way you can be
sure that you will enjoy the
Teletype mode of communica-
tion before making a substan-
tial invesiment. And, when you
move up to a better terminal,



you can always sell the older
unit to another beginner for
what you paid for it!

Talking to yourself

Once you have your terminal
in hand, you will want to try it.
The simplest way to check it is
to talk to yourself. The terminal
should be connected so that
the keyboard and the printer/
display are in series. In this
way you can type on the
keyboard and read what you
type on the printer. Older
machines require a 60-mA
current while newer units
operate on 20 mA. The current
is passed through what is
called a “local loop.” All of the
elements of the terminal —
printer, keyboard, reperf., and
TD — are connected to the
locop. The mechanical machines
contain actuator magnets
which produce a desirable snap
action when a high voltage —
typically 100 to 150 volts — is
employed. The arrangement of
the loop is shown in Fig. 9, and
a typical power supply is
shown in Fig. 10A. If a newer
unit, or any of the electronic
terminals, is used, a 20-mA
constant-current source is
needed, which can be obtained
from a three-terminal regulator,
Fig. 10B. Details of power
sources and IC regulators
appeared recently in Ham
Radio Horizons.”

Before you get on the air
with RTTY, you'll have to make
provision to talk to the Federal
Communications Commission.
Because they don't always
have a terminal available to
copy RTTY signals, they require
that the Amateur identify his
transmission by using the
Morse code. So, you must
make arrangements for a key
near your terminal so you can
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Much of the new generation of teleprinter equipment does away with the "printer”
part, and is often referred to as a “'glass teletype.” The message can be presented on a
video terminal that is dedicated to this use only, or a modified TV set can be used as a
display. In some units, the keyboard can be used for several different RTTY speeds, or it
can be switched to work with Morse code. HAL Communications Corp., Urbana, |llinois
61801, maker of the units shown here, are noted for their versatility and engineering
foresight. They'll be glad to send you a brochure describing their complete line of

equipment.

let the FCC, and everyone else
who doesn’'t have a RTTY set-
up, know who you are at the
beginning and end of each
transmission.

Operating RTTY

Once you have your gear
connected and ready to go, the
first task is to find RTTY signals
to print. Popular frequencies
are 3600 kHz on 80 meters,
7040 on 40, 14,090 on 20, 21,080
on 15, and 28,090 on 10. Before
the rise of fm, 52.6 and 146.7
MHz were used on 6 and 2
meters, respectively. Now, the
use of standard channels and
repeaters has led to RTTY
repeaters in major metropolitan
areas. One sophisticated
repeater near San Francisco
transmits RTTY under normal
voice signals in two notches
reserved for AFSK. Thus, two
separate conversations can be
transmitted simultaneously
through a single repeater.

When you are ready to go on
the air, remember to observe a
few simple operating conven-
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tions. After you send your CW
identification, send letters
(LTRS) four or five times to let
the other fellow’s machine
settle down. At the end of each
line you type, send two car-
riage returns, a line feed and
the letters function. Providing
two carriage returns allows
time for the receiving printer to
return to the left-hand side of
the page. Also, it's an impor-
tant function which must be
received properly so your next
line sent doesn’'t end up as a
black gob on the end of the
last line. Some Amateurs send
multiple line feeds between
lines of copy; paper is expen-
sive, so this technique is
greeted with the same enthu-
siasm as is a Novice CW
operator who sends CQ by the
minute without ever giving

his call.

Procedures for calling and
answering CQs are no different
in the RTTY mode. Breaking
into an exisiting QSO is more
difficult. One technique is to
send a series of LTRS functions
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Fig. 10. (A) A loop supply providing high voltage suitable for use with mechanical machines which have printer magnets. T1is a trans-
former with 115- to 200-volt secondary. R1 is chosen to provide the desired output current. (B) For systems where a low voltage, con-
stant-current loop Is appropriate, a three-terminal regulator (U1) provides an excellent source. Output current is set by R2.
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ORIGINATED FOR RTTY BY RICK, WSADE, MARION, OHIO,...1877 RTTY ART
CONTEST RECEIVED FROM W2PSU AND RELAYED BY RICKY, WAQCKY, LINCOLN, NEBRASKA

Some Amateurs spend much time and use plenty of tape to make what is called RTTY
art. This example uses two or more letters printed on top of each other to achieve
degrees of shading — other operators simply use different letters to form a picture,
but with less detail. Perforated tapes are used, and transmission sometimes takes
from V4 to V2 hour for the more complex designs. Preparation can take several hours.

while the station who is than at hunt and peck speeds.

finishing his transmission is
sending his CW ID. Remember,
though, there are autostart net
operations where the idle
breaker is not always welcome.
(Auto start is where a preset
series of codes will produce a
printout on a terminal that is
unattended. It's a popular func-
tion on some 80-meter RTTY
nets, generally populated by
those sophisticated in the
Teletype art.)

If you have paper-tape capa-
bility, it's best to send a pre-
prepared tape with your name,
location, station description,
etc. When you talk to Harry in
Des Moines, let him know that
you are using a Grizley 5
transceiver at 60 wpm, rather
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On CW, where 30 wpm is
fast, it's great to abbreviate. On
RTTY, excessive abbreviation,
such as 4 U in place of for you,
is taken as another sign of a
“Novice accent.” So, type
things out. It's good practice
for your next letter to your
parents!

RTTY can be used for many
of the activities popular cn
other modes: rag chewing, DX,
contests, traffic handling. DX
and contests are more difficult
on Teletype because of the
susceptibility to interference
and fading. Thus, the “firsts” in
international contests are true
operating achievements. They
require the best of both the
operator and his station. RTTY

is a natural for message
transmission because it
produces a finished copy, plus
carbon copies if appropriate
paper is used. It's ideal for
communications during an
emergency.

Best of all, RTTY is fun. The
majority of hams on Teletype
have some equipment that they
have built themselves. They're
super enthusiastic and fun to
talk with. Jump in and try it!
You, too, will soon be typing,
‘““See you on the green keys.”
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' LONG LINE OF RTTY FIRSTS

RVD-1002 - =
1st RTTY £
Video Generator DKB2010
: 1st RTTY & MORSE
Keyboard

RVD-1005
Improved RTTY
Video Generator

- High-performance :
RTTY Demodulator

DS3000 KSR Version 3
1st 3-mode Amateur Send-Receive Terminal
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Hilltopping with the
old mot

BY WALLACE H. PROVOST, JR., N4BZ

A story of what vhf hilltopping
was like in the early 1960s

1
i
i
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He played third base, stoked a
boiler, drove a black loco-
motive, and ran the engine that
pushed heavily laden barges up
the canal to Syracuse. He was
a towering giant of a man who
didn’'t have to ask for respect.
But age and disease had taken
their toll. One leg stiffened up
and the other threatened to
follow. He put away the bat and
glove and moved away from the
iron rails and the Mohawk to a
mobile home on a ledge
outside the city, where the
humid summer nights wouldn’t
rack his bones. He looked
down upon the city and he took
up Amateur Radio. His name
was Henry.

In a world of incorporeal
voices, a man's body is no
longer a shackle. From Henry's
lair high above the Hudson
valley, he could reach out and
visit such wondrous places as
Boston and Providence and
Manchester. From his vantage
point, where breezes from the
Helderbergs cooled the hot
summer nights, he used a
Gonset Communicator and a
six-element Telrex to get out to
places the flatlanders never
heard of, unless they had tall
towers or expensive low-band
radios. There were hams in the
valley who used high-priced
sideband radios on 20 meters
and worked Europe and Japan,
but Henry preferred 6 meters,
where he could prop his bad
leg on a hassock, lean back in
his easy chair, and gas as long
as he wanted without every-
body in the world trying to
stomp on him.

Now there are places in the
world other than Boston, Hart-
ford, and Mount Agamenticus.
There’s Binghamton, New York,
and Wilkes Barre, Pennsylvania,
and Pompton Lakes, New
Jersey; but from the eastern
slopes of the Helderbergs, the
Catskills get in the way, so you
can’t work down there.

Now you take a man like
Henry, who hauled molasses
out of Plattsburg and pushed a
barge down Lake Champlain
and up the Mchawk and the
Erie Canal — you just don't tell
him he can't talk to Pompton

Lakes, New Jersey, or Wilkes
Barre, because even with a stiff
leg you just know he won't take
no for an answer.

Henry called me on the air
one night.

“Why can't | talk to Pompton
Lakes, New Jersey?" he asked.
“You're not high enough,” |

told him. “The Catskill
Mountains are in the way and
they stick up four or five
thousand feet.”

“So what must | do?”

“Go higher.”

“How much higher?”

“Two, three thousand feet.”

“I'm serious.”

“So am |. You want over
these mountains on 6, you
gotta get two-, three-thousand
feet higher.”

Anyway, | thought that was
the end of it and | went back to
working Schenectady, but on
Wednesday he called me again.

““How about three thousand,
seven hundred feet?”

“Three thousand, seven
hundred feet of what?"

“That high enough to get
into Pompton Lakes?”

“How you going to do that?”

“Mount Utsayantha.”

“Mount what?"

“Look it up on your road
map. It's down in Stamford. It's
3700 feet high. We're going
there Saturday.”

“Who's we?”

“You and me, that’s who.”

That was to be the first of
many trips | took with the Old
Mountain Goat, as Henry was
dubbed by hams all over the
Northeast. Sometimes we went
alone, like the time he tied up
to a convenient pole only to
find it had an electric fence on
it. Sometimes we went with
others.

We went to Mount Everett in
southwestern Massachusetts.
As the night wore on we were
met by others who came to see
the Old Mountain Goat in
person. One brought his wife
and a banana-cream pie. Two
came up from Connecticut.
Conditions on the band were
fantastic. We worked Auburn,
Maine, that night.

Everett is a unigue mountain;
it's not exceptionally high, but

there's nothing around it
except Greylock, 40 miles
north. Someone brought sand-
wiches and coffee. We got
back well after sunrise the next
morning.

The trip to Utsayantha was a
first for us, and forever more
that mountain would always
have a special place in our
memories. It wasn’t our most
popular place; fifty miles is a
long way to travel to get to the
foot of a mountain if you
expect to drive back the same
night. Our all-time favorite
became Petersburg Mountain
outside Cobleskill, only twenty
miles away and blessed with
propagation that delighted
us with new and totally
unexpected experiences on
every trip.

Henry kept talking it up all
week on the band, and it
looked like hams would be
going up the mountain en
masse — until word of the road
up the mountain leaked back
from down-country. The lure of
distant cities and strange
voices brought only four
adventurous amateurs as we
turned south on Route 30 while
the sunrise was still 2 wish on
the eastern horizon.

With Big John, Henry’s
friend, you could be absolutely
sure that no matter how tough
the going got, he would never
back down. And you could be
just as sure he would forget
some crucial item — a line
cord, antenna, feed line. Big
John was a builder. You might
not recognize what it was he
built, but it always worked. You
learned early not to point a
finger at anything Big John
built, no matter how ridiculous
it looked.

One night on Sickle Hill, Big
John was parked next to a city
slicker using a brand spanking
new commercially built hill-
topper special. John had a
contraption of box wood and
coat hangers lying on a bushel
basket atop his station wagon.
The best the city slicker could
do was Worcester. Big John
worked Block Island while
sitting right there next to him.
The slicker packed up his fancy
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gear, went back to Albany, and
was never seen again in the
Helderbergs.

Chowhound frequently went
mountain topping with Henry
and Big John. If old Chow-
hound found something he
liked, he bought it. For years he
owned land right on top of
Sickle Hill, but he never
learned that you can't buy a
mountain. He was never able to
get a station working up there.
Try he did; it just wouldn't
work. But he was a welcome
addition to any hilltopping trip,
because he never went any-
where without a well-stocked
larder.

That made four of us who
headed down through
Schoharie and Middleburg and
past West Fulton, where John
McGiver lives; and Blenheim
and Grand Gorge, where the
mighty Delaware River is a tiny
brook, and on to Stamford at
the foot of the mountain, where
the Indian Princess Utsayantha
threw herself o death because
of her palefaced lover. Route 30
winds through the lower Hel-
derbergs and the backside of
the Catskills. It follows the
Schoharie Creek down to its
headwaters, where it picks up
the Delaware. At Grand Gorge
we let Route 30 go on to Rox-

bury and the Major Cats-
kills, while we
headed : west to
Stamford.

Getting to
the foot of the
mountain is only
half the trip. The
second half could be
the more difficult. Sickle
Hill has a smooth, hard road
right to the top; but then it's
only 1200 feet high.

A bright sunny day down in
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the valley can suddenly turn
into a cold, wet drizzle if you
happen to drive into a cloud at
the peak. | can remember
driving into a pea-soup fog on
Mount Greylock that was so
thick that | missed a turn, and
when | came out of

the fog | was at
the bottom on
the other side
of the moun-
tain.

If you have
good tires
and a first-rate
cooling system
on your car,
Utsayantha is not a
bad mountain to climb.

The road is mostly red

clay, and you have to wash
your car when you come down.
During wet weather it's better
not to go. The only car whose
driver's seat would move back
far enough to accommodate
Henry's stiff leg was a Saab. It
took the hill admirably, but the
Chowhound's Buick bottomed
out several times, giving him
and Big John, who rode with
him, a few scary moments.
When we reached the top we
had to wait several minutes for
the dust to settle before we
dared open the door.

On 20 meters, signals
bounce off the ionosphere and
it's perfectly normal to talk to
Hokaido one day and Lima or
Prague the next. It's no more

unusual to work Australia
than Cali-

signals normally travel in
straight lines, with a little
bending. As a result, how far
you get out is determined by

fornia.
But on
6 meters,

how high you are. So you can
be down in a valley on 20
meters with the whole world at
your feet and can always find
someone to talk to. But on 6
meters, even 3700 feet in the
air, it's just too normal to find
nobody around on
a Saturday
morning.

Hilltopping
antennas are
a popular

source for
innovation.
Get four dedi-
cated hams
together on

a Saturday

morning, with
a light wind and
a little nip in the air to spur
them along, and you can
assemble and erect almost any
antenna system you want. But
if a sudden sguall comes up, or
the band stays good till 3 AM
and you have to get that thing
down and packed with 40-mph
gusts slapping rain into your
face, you do want it to be
simple!

Adam’s Vista is a wide spot
in the road on the east slope of
Greylock, where the town of
Adams is some 3000 feet
straight down below you. It's a
favorite spot for hilltoppers,
because divine guidance,
or maybe some unknown
fence erector, put a hole in
a rock about a foot deep and
just the right size to support a
20-foot pole.

Speaking of antennas, there
was Two-Meter Pete. He was a
loner — not as unusual as it
may sound among amateurs.
He had a hole in the roof of his
car and a mast sticking

through it. When he was
ready to go to work he'd
reach behind the seat and
push up that pole,
slipping in five-foot
sections until the
antenna was some

thirty feet off the
ground. If it was a bit breezy,
Pete had a set of guys that
could be tied to convenient
trees.

Most casual hilltoppers
carried a portable beam and 20



feet of masting, which they tied
to the car door handle. The Old
Mountain Goat was a firm
believer in big antennas. His
hilltocpper mast was 24 feet
long, and he wasn’t happy until
it was 40 or more feet off the
ground. Finding a spot to erect
a monster like that became my
job. I've been shocked by
electric fences, raked by
poison ivy, and soaked to the
skin putting up and taking
down antennas.

At some time In the past a
tribe of Indians was kept on
Mount Utsayantha for the
tourist trade. They abandoned
the mountain when it proved
unprofitable, but they left
behind their wickiup: a building
of pine slabs some 40 feet long
and 20 feet wide, with what
looked like bunk beds along
both walls and a hole in the
center of the roof directly over
a circular fireplace. | lashed the
pushup pole to the center
beam at the front door and
guyed it to some trees. We set
up just outside the lodge, ready
to slip inside if the weather
should suddenly turn sour. Big
John took the generator down
the western slope, where it
wouldn’t disturb picnickers, but
where we could get at it to add
gasoline at night. The Chow-
hound got a fire going and
started to unpack the grub.
Henry set up the Gooney box
on a card table just outside the
lodge, got the log book ready,
and began perusing the band
as soon as Big John powered
him up.

Once | lived on the Westfield
River about 40 miles out of
Springfield, Massachusetts. It
wasn't much of a village: a
dozen houses and a run-down
paper mill, but it was a favorite
spot for fishermen. You can tell
a lot about how a man handles
his frustrations by the way he
fishes. If he has good control
he uses a worm, finds a quiet
pool, and sits patiently waiting
until a curious trout comes
looking for a special treat for
dinner. Others will plunk the
worm in, wait a few minutes,
then try again somewhere else,
or they'll use a lure and cast it

out constantly, winding it back
in. Then there are fly fisher-
men, who keep busy between
bouts by trying to lay that fly
just where the big fish is
lurking. It's a lot like that in
Amateur Radio — particularly
on 6 meters, where it isn’t
crowded and you can call for
hours without getting a single
answer. We all took turns
calling. The lack of answers
drove the Chowhound deeper
into the ice chest. Big John
was sure it was because he
had forgotten his favorite mike,
and the Old Mountain Goat
kept asking me to fix what was
wrong or show him how to make
a contact. When the contact
came, we were all excited
because it was from a place we
never heard of. Turned out to
be only 20 miles away.

The classic propagation for
6-meter radio signals is line of
sight. If that were strictly true,
it would be a boring band and
nobody would waste time
operating on it. There's a layer
in the ionosphere that’s
affected by magnetic storms.
When it gets excited, 6-meter
signals are reflected down
some 1000 miles away. This
may happen three or four times
over the winter and can happen
for days on end in early
summer. However, when it
happens, there’'s only one place
you don’t want to be: on a
mountain. For four hours that
Saturday afternoon we sat
there with the Chowhound
munching away and listened to
all of our flatland friends
working Cleveland, Detroit, and
Yazoo City — and we couldn’t
even work back to Albany!

The sun was going down in a
blaze of glory, a cold wind had
come up, some nasty clouds
had been building in the north.
We'd worked one station in
Oneonta, one in Schenectady,
and one in lllinois, who didn't
stay in long enough tc even get
the town. The Chowhound was
ready to go home; the ice chest
was getting bare. But the Old
Mountain Goat was adamant.
He came here to work Pompton
Lakes and he wasn’t going until
he did, so we moved everything

into the lodge just in time to
miss the first drops of rain.

From Terra Alta to Burlington
I've spent the greater part of
my life climbing mountains.
There's a place much worse to
be during a storm than on top
of a mountain — that’s on your
way down. The road washed
right out from under my wheels
in Rutland one day. A nice
smooth road can turn into a
mad torrent of water in a matter
of minutes.

| came off Everett one night
and got hit by a fog so thick |
had to stop and wait it out,
then | had to pull out a more
courageous person, who drove
off the road trying to make it in
the fog. A mountain is a
dynamic organism, and when
it's attacked by weather
disturbances its characteristics
change drastically. You find
yourself on a mountain when a
storm hits, you stay right there
until it settles down! The way
down the mountain may not be
the same way you came up.

There’s a propagation condi-
tion called ducting, which
occurs whenever a mass of
cold air sneaks under a mass
of warm air. We waited inside
the wickiup while the storm
pelted the mountain. The rain
static on the antenna overrode
any signals we might have
heard; but after it passed, |
listened around and could
barely detect that swishing
sound you get when you find
yourself on the edge of a duct.
We all recognized it immedi-
ately. Big John added some
wood to the fire (it was getting
nasty cold); the Chowhound
had a mouthful of ham and
cheese sandwich and stopped
chewing; the Old Mountain
goat, horizontally polarized on
one of the bunks, snapped to
attention.

You never know where one of
these ducts will take you. |
once worked Elmira from my
place outside Albany with only
one watt. We were only on the
edge. Voices would pop in and
out; we weren't sure where
they were from. When cne
came in solid, he signed New
Jersey, and Henry called from
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the bunk, “See if he's from
Pompton Lakes.” He wasn't.
He was in Springfield, but he
told us there was a YL over in
Pompton Lakes, who was likely
to be on any night.

As soon as they heard we
were in Delaware County, New
York, stations kept calling us
from Passaic to Philadelphia,
one after the other. We took
turns answering them. The old
logbook was
really getting
filled. This is
what we came
here for, and
excitement was
in the air. The
half-eaten ham
and cheese
sandwich grew
stale on the
table. We
even picked
up a station
in Wilming-
ton, Delaware, :
and one in
Frostproof,
Maryland. Big
John worked a
solid half-hour with
all of us hovering over
his shoulder. Finally we
landed one from Brandonville,
West Virginia. We really cele-
brated after that one! The
Chowhound went to the trunk
and got out his emergency
rations. | stoked up the fire. It
was hard to believe, as the
band died out, that it was
already three in the morning.

“We didn't do it."” Henry was
looking over the long list of
stations we had worked.

"We didn't do what?" |
asked.

“We didn’t work Pompton
Lakes.”

Big John was sacked out on
one of the makeshift bunks. He
acted like Henry had just
awakened him. “What's so
special about Pompton Lakes?”

“How would | know, | haven’t
worked it yet.”

How can you combat that
kind of logic? We'd lost our
duct, but there was still some
kind of inversion out there.
Every once in a while voices
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would slowly emerge out of the
noise until they were almost
intelligible, then fade.

We did know that a YL
named Hilda liked to work the
band late at night. A dozen
people had told us that she
was the only active 6-meter
ham in Pompton Lakes, so we
had lots of hope. We took turns
calling Pompton Lakes, hoping

for a duct long enough to
make it.

| want you to understand that
most people who operate 6
meters work with modest
stations in the valleys with
modest antennas. The range
seldom exceeds 30 miles or so.
The population of 6-meter
amateurs isn’'t too great. Most
of the time you talk to the
same people over and over, and
if you don't enjoy people or
don't have a friendly personal-
ity, you soon tire of it and
eventually go to the low bands
with the crowd. Those who are
left are friendly folks who enjoy
each other's company. Even
when you're hilltopping, most
operators will listen to see if
you are the kind of person who
would carry on an interesting
conversation before they call
you.

We worked a ham who lived

some 15 miles from Pompton
Lakes. He told us he hadn't
heard Hilda on that night,
which was unusual, because
she was almost always on the
air Saturday nights. She had a
problem, he explained, that
made it hard for her to sleep.
We talked to him for two hours.
Strangely enough we were
getting anxious to meet Hilda.
We had heard so much about
her. It's hard
to tell any-
thing about
someone if
all you hear
is her voice.

As a so-
ciety, we're
used to body
signs along
with voices,
and you learn
early in your
amateur
career not to
put much
faith in the
picture your
mind makes
of anyone
you meet on
the air, even
if you have
talked to him
weekly for a year or
more. You get to know more
about fellow amateurs from
what others say about them,
and we had heard nothing but
good words about Hilda from
Pompton Lakes.

At 5 AM the eastern sky was
starting to lighten. Big John
and the Chowhound were
sawing wood. | turned the
controls over to the Old
Mountain Goat and stepped
outside to gas up the gener-
ator. The air was dry, but the
wind was cold. When | came
back in with a few logs in my
arms, Henry was talking to
Hilda.

Hilda had a mature voice
with a pleasant lilt to it. She
said she was going to the
hospital in the morning, so
she’'d taken some sleeping pills
— that’s why she wasn’t on
during the night. There are
some people who are simply
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easy to talk to. They're
interested in you and are
interesting themselves. We
knew from earlier reports that
Hilda was in her fifties, had
been widowed several years,
and was active in local amateur
and youth groups — the kind of
person whose whole life seems
to be wrapped up in the people
around her.

Big John and Chowhound
got up, and we had breakfast
while we talked to her until it
was time for her to leave for
the hospital.

The morning brought a hot
sun to dry the road. We packed
up and were down the moun-
tain before anyone said
anything. | guess there was
nothing more to talk about. The
whole night was sufficient unto
itself, and no talking could
improve it. In fact, it was more
than a month later before we
could talk about it — unusual,
because normally whenever we
returned from a hilltopping
expedition it was the prime
topic of conversation for
weeks.

| worked Pompton Lakes,
New Jersey, a month later on
75 meters. | asked about Hilda.
Yes, she had gone to the hospi-
tal that morning for open-heart
surgery. But Hilda never
regained consciousness.
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One of the most disconcerting
things to happen to some folks
is to be living peacefully,
watching TV, and then have an
fm station (or other transmitter)
move in next door, disrupting
reception. Many viewers
become irate and blame the
new station. Of course, the real
culprit often is the filterless TV
and overload-susceptible
receivers sold today. If this is
your problem, or your neigh-
bor's problem, take heart. Here
is an effective filter you can
build for less than $2. Materials
required are a 25-pF silver-mica
50-volt capacitor, an Arco 402
(or 403) ceramic compression
trimmer capacitor, and 14.6-cm
(5.75-inch) pieces of twinlead
such as Belden 8230,

The end result is a sandwich
of two pieces of the twin lead,
tightly taped and parallel to the
antenna lead going to the set
experiencing the interference.
No direct connection is made
to the TV/fm receiver or
antenna. This is an absorption-
type wave trap, and can provide
more than 20 dB attenuation of
the undesired signal. With
appropriate lengths of twinlead,
the same filter design will help
eliminate interference from CB,
fm, TV, taxi radios, mobile
telephone, and the like. Here
are the construction and tuning
steps:
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An INEXPENSIVE FILTER
for FM/TV INTERFERENCE

1. Cut lengths of flat twin-
lead, each exactly 14.6 cm
(5.75-inches) long

2. Trim insulation from 6.5
cm (¥ inch) of each lead at
one end

3. Fold the two bare wire
ends toward each other, so that
they lie flat against the end of
the insulation

4. Solder the wires together

5. Cut 12 mm (¥2 inch) of
insulation from the other end
of the twinlead

6. Locate the compression
trimmer. Bend the lugs out at a
45-degree angle from the body

7. Take two unprepared
pieces of twinlead and the two
prepared pieces and hold them
together, sandwich style. The
unprepared pieces of twinlead
should be longer than the
prepared pieces, with the ends
protruding beyond the position
of the trimmer. The purpose of
these pieces is to act as a
form, allowing easy assembly
of the capacitors and the
prepared twinlead. Twist the
bare wires from both prepared
pieces together, so the top and
bottom pieces are parallel.
These wires should both stick
up on one side of the sandwich

8. Position the silver mica

capacitor, and twist each lead
around one set of the twisted

BY HENRY RUH, WBSWWM

A Twinlead Trouble Trapper

twinlead wires. Solder each set
of three wires together. Cut off
the excess lead from the
capacitor

9. Insert the soldered,
twisted leads into the
compression capacitor tabs
which were previously bent
outward. Solder the leads to
the capacitor tabs

10. Remove the two
unprepared wires from inside
the bundle

11. Adjust the capacitor
tuning screw one full turn from
full compression

Adjustment

Final adjustment is
accomplished in the following
manner; momentarily remove
the antenna lead from an fm
receiver, and slide the
completed filter over the lead.
Reconnect the antenna lead,
and tape the filter leads in
place for a sandwich. Tune in
the station or signal to be
attenuated. The filter should be
installed with the adjustment
capacitor end of the filter
closer to the receiver than to
the antenna. Very slowly adjust
the trimmer capacitor with an
insulated screwdriver or tuning
tool. When a dip in the signal
is observed, carefully tune for
maximum dip. Some additional
attenuation may be obtained by



sliding the filter back and forth
along the antenna lead.

If the problem has been over-
load of the fm receiver, the
adjustment is complete. If the
problem has been fm overload
of a TV receiver, remove the
tuned filter from the fm
receiver and place it on the TV
lead-in wire. Position it at the
same distance from the anten-
na leads of the TV set as was
found to be best on the fm
receiver. Because of stray
capacitance, it may be
necessary to adjust the filter
once it is installed on the TV.
To do so, tune in channel 6 (or

FIXED—"
CAPACITOR
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Fig. 1. The trap is in the form of two
pieces of twinlead, one on each side of
the antenna lead-in to the fm or TV set.
Once the best position for signal reduc-
tion is found, the assembly is taped
securely together. A fixed capacitor in
parallel with a mica trimmer capacitor
determines the resonant frequency of
the trap.

5 if there is no channel 6 in
your area) and carefully adjust
for minimum interference in the
picture.

In persistent cases, more
than one filter may be
necessary for complete elimi-
nation of the interference. If an
improvement is noticed with
one filter, try additional filters.

If the TV system has an
antenna-mounted preamplifier,
it may be necessary to place
filters both before and after the
amplifier. In some cases, the
amplifier can be over-driven,
and will generate additional
interference on higher
channels. As any engineer
knows, the easiest way to
generate harmonics is to
overdrive an amplifier; thus, in
extreme cases, there are likely
to be many points of inter-
ference which will not be cured
until the signal to the amplifier
has been attenuated below its
overload point. Usually no more
than two traps before the
amplifier and one at each
output of the amplifier is
necessary.

Comments

A filter trap of this design
has a very high Q and therefore
will effect a reduction in signal
for only a few kilohertz on each
side of resonance. Thus, if
there is more than one station
causing the interference, it will
be necessary to build a filter
for each station. This same
filter can be used to reduce
adjacent-channel sound inter-
ference. It is not a wideband
filter, and will not eliminate a
complete TV signal, but it can
be used to selectively eliminate
the carrier or sideband
frequencies causing the most
interference. Some loading of
the filter to make it slightly-
broader can be accomplished
by soldering a 300-ohm resistor
across one end of one side of
the twinlead loop. This, of
course, also reduces the
ultimate attenuation of any

signal. HRH
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WANTED: Any workin%ham radio transcelver,
with manual! REWARD: $250 to be credited
toward the purchase of a new KENWOOD
TS-600. (Example: TS-600 §759, less trade in
of Drake TR-22 @ 3250. Your balance $509.)

KENWOOD TR-7600 plus STACO
RPS-8 six amp power supply ($59.95

retail)all for §375

YAESU FT-227RA plus STACO RPS-8
six amp power supply all for$399

KENWOOD TS-8208, list $1299
RSE price $1 049‘
KENWOOD R-820, list $1099
RSE price 5929
KENWOOD TL-922A, list $1199
RSE price $1 024

Quantites limiled. Michigan resi-

@ denls add 4% sales lax. Pease in- [ E———
7,| clude your area code and telephone ———

number with any correspondence

RSE
& HAM
SHACK

NOW AT TWO LOCATIONS
1207 W. 14 MILE, CLAWSON, MI 48017
(313) 435-5660
31155 PLYMOUTH, LIVONIA, M1 48150
(313) 522-4232
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Call r::1-800-243-7765

» ® Retail Price Catalog
® Monthly Computerized Used Equipment List
® Courteous, Personalized Service

KDK 2016A

OVER 50 BRANDS IN STOCK * NEW AND USED EQUIPMENT

“Get on our used equipment mailing list”
* KENWOOD * SWAN * KDK * DENTRON e * TRADES WELCOME
e MOSLEY ¢ WILSON * YAESU * DRAKE ¢ “The best allowances anywhere”
» LARSEN * BENCHER * PIPO * BEARCAT * “We buy good used SSB gear”
* B&W * DATONG * ICOM * PANASONIC * * ngﬂg&?}}ﬁ?g manufacturers®
* ARRL PUBLICATIONS = ALLIANCE ¢ MFJ yar Al aEsuIers
 CUSHCRAFT ¢ TRAC * MICROLOG * CDE o * SAME DAY U.P.S. SHIPPING

“Just a phone call away”

* COMPLETE RADIO SERVICE SHOP
“Mail Order Repair Service”
¢ Fast Efficient Service * We Repair All Brands
¢ All Work Guaranteed ®* Amateur Extra/First Class

¢ FINCO « DSI * DAYBURN INSULATORS
* BIRD * ASTATIC » HAMKEY * REGENCY *
e HUSTLER = SAXTON * TENTEC * AMECO o
* AMCOMM + CALLBOOK = KLM = TEMPO o

* ATLAS * ALDA * COVERCRAFT » HY-GAIN * Licenses ® Send Us Your Defective Equipment U.P.S.
* JW.MILLER ¢ MURCH +* PFENTONE » Collect ® Please Include Manual and Power Supply

e SHURE ¢ TABBOOKS ¢ SAMSBOOKS » ® Free Shipping Both Ways If Work Is Done

e ROHN * BUTTERNUT ¢ Plus Many More! * * Most Repairs Done and Shipped Within 7 Days

g

OUR FINE REPUTATION SPEAKS FOR ITSELF
«_“YOU SHIP IT Call

S TS we R or Write

TH(DAS Wi el

COMMUNICATIONS today!

95 Kitts Lane, Newington, Conn. 06111 Connecticut Residents Call:
“Near ARRL Headquarters™ (203) 667-0811

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

(R EASY DIRECTIONS: Rt. 15 South — 2 blocks past McDonald’s
(Berlin Turnpike)
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New Equipment — All new equipment on display is operating Used Equipment — We recondition and guarantee all our used
for actual “on the air” QSO's. We really know our gear! equipment. We make sure it satisfies you!

Service Shop — You've probably heard of our fine service Inventory Warehouse — Our large volume assures you the
reputation — using Cushman CE4B signal generators, Hewlett  best prices!
Packard oscilloscopes, Bird wattmeters — we fix it right!

And Our Service Is Even Better!

Give Us a Call and See
For Yourself!

COMMUNICATIONS

1-800-243-7765 et



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

The beginner in amateur radio
can usually find some good
bargains at the flea market. The
flea market is usually the key
activity at many amateur radio
events, such as hamfests. It is
just that — a sort of free-for-all
open market that consists of
fellow amateurs who have
equipment and parts to sell,
usually at bargain prices.
Before you venture into the
flea-market world of pickup
trucks, vans, and folding card
tables loaded with stuff, be
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especially sure of what you
have in mind. Impulse buying
is a sort of universal disease.
We all probably succumb to it
at one time or another (as in
the local supermarket, which
offers irresistible items near
the checkout stand).

In any event, when you enter
the ham radio flea market,
stick to your shopping list.

Being prepared

When venturing out, carry a
few simple tools such as a
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small screwdriver set and pair
of pliers; a pocket VOM (volt-
ohm-milliammeter) to make
continuity and short-circuit
checks is also helpful. Try to
thoroughly inspect anything
you're thinking of purchasing.
Open it up if at all possible to
inspect for obvious damage,
rust, corrosion, or butchered
insides. Evidence of any of
these is a definite no-no.
Almost all flea-market deals are
on a caveat emptor, you-got-it-
buddy basis, so be sure that



you're buying something in
reasonably good shape or, at a
minimum, that can be repaired.
Give kits and homebrew gear a
close look for good wiring and
construction.

If a great deal of money is
involved, ask to have the seller
demonstrate the item if
possible. This is a problem if
the item requires ac power or
must be used with something
else, such as a linear amplifier.
However, ac power is usually
available somewhere close by
(such as in the main exhibition
area at hamfests) and a
cooperative fellow ham may
loan a transmitter from his
swap table to test the linear.
The point is: test it out before
taking it home.

Expensive items such as
transceivers and power
amplifiers are best bought by
arranging a thorough private
checkout, if possible, with the
seller at a later date. The risk of
missing out on a one-time good
deal is far outweighed by the
cost of a $500 white elephant!
In fact you may be better off
buying any major pieces of
used station equipment
(receivers, transmitters and
transceivers) from one of the
large, well-known mail-order
dealers who sell used gear
(traded in on new equipment)
with a 30-90 day warranty and,
in some cases, a 10-day return
privilege. At least you won't be
stuck with a genuine lemon.
Best to stick with accessories
and parts at the 'fests.

Electronic parts are usually
the best and safest buys. A
small component you'll need in
setting up operations, which
may retail for $1.50 at your
local franchised radio outlet,
for example, may be found at
one-tenth the price at the
swap-fest.

In my opinion the bid table
procedure that many hamfest
sponsors promote is also a
good thing, as opposed to
auctioning equipment. The
emotional factor usually
entering into the auction
process is largely missing from

One of the joys of going to hamfests is brawsing through the flea market. There's an al-
most infinite variety of goodies to pick and choose among, and the shrewd shopper
can keep his shack and shop supplied for years this way.

the bid table. It’s also a good
method for disposing of your
excess gear when you don't
have enough stuff accumulated
to rent a flea-market space.

Of course, always carry
enough currency — most deals
are on a straight cash-and-
carry basis. Unless money is no
object, don’t carry more than
you can really afford to spend
and have budgeted for the
purpose.

Clinching that deal

A few simple rules should be
observed for making the swap-
meet deal:

1. Arrive early enough to scout
the area for comparative
checks on price, quality, and
availability of what you're after.
In fairness to sellers, it's often
hard to accurately price used
gear and parts and you, as a
buyer, will find a wide variety of
prices and conditions for the
very same items. Just be sure
you have a handle on what's
available before you deal, to
avoid later regrets.

2. If you've located exactly
what you want or have found
an irresistible item of
opportunity, and the price is

within the ballpark, don't lose
the deal by haggling over
pennies — if the price is fair,
buy it.

3. Don’t deal with proxies. If
the seller's wife or child is
minding the store it's best to
wait until he gets back from his
lunch break or whatever. It's
hard to get the facts and
properly negotiate with
someone other than the gear's
owner.

4. Don't be in such a hurry that
you can't devote the time to
thoroughly inspect the gear.
Look over the manuals. Ask
about any quirks in the
equipment. Discuss terms.
Take the time the deal
deserves.

5. Establish the identity of the
seller, particularly if the deal is
substantial, for two reasons:

(1) the gear could possibly be
stolen; and (2) if it doesn’t work
as stated, you can at least con-
tact the seller for help or try to
get your money back if you
think you've been ripped off.

6. Above all, use good
judgment and common sense
in what you buy and how you
buy it.
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Transceivers, direction finders, antenna-matchers, vhf gear, telegraph apparatus, test
equipment — it's all there, and you'll feel like the little boy in the penny-candy depart-
ment when it comes to making up your mind about what to buy.

7. Finally, don't expect any
sympathy from your wife if you
goof and bring home a turkey!
(Take her with you and solicit
her opinion!)

Making it shipshape
Assuming you do make the

plunge and bring home a super-

duper Model 1 Early Prototype
Sky-Shifter 6-Meter a-m and
MCW transceiver or similar
item, what are you going to do
with it? Here are some tips on
refurbishing your little gem.

Cleaning. It's best not to give
the unit a smoke test until it's
been thoroughly cleaned. This
is to ensure that dust, grime,
and even dead bugs don’t short
out any vital components.
Despite what the seller may
have said, the unit may have
been gathering dust in a damp
basement for some time.

After giving the unit a
thorough visual inspection, the
first thing to do is clean up the
exterior case or cabinet, if
necessary. In most cases, a
good kitchen-type powder
cleanser will clean up the
exterior. Metal cabinets may be

*Follow exactly the directions on the
container.
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brought up to respectability
with a very light buffing with a
jeweler's polishing cloth or
buffing cotton. Wooden

effective in loosening rusted
parts — though you really
shouldn’t have any rust on
anything you buy!)

The chassis can be cleaned
next using a vacuum cleaner
and/or a small brush. (A
toothbrush is good for the
hard-to-reach places). Any
grease, dirt, battery acid, or
capacitor electrolyte can
usually be removed with carbon
tetrachloride.* Pitch can be
removed with benzene or
kerosene. Take the time to
inspect the chassis for signs of
broken or charred components
and connectors, loose or frayed
wires, and cold solder joints —
the latter will cause you untold
trouble in solid-state PC boards
if not detected. Nail-polish
remover is good for removing
gummy residues from line
cords and other cables.

It's best to assume that all
the switch contacts and
potentiometers are going to be
noisy — they usually are. Dirt
and oxide can be removed by

cabinets can often be restored
to like-new shape by
application of a scratch-
coating furniture polish, such
as Old English.

Small spots of rust can be
removed by sanding with fine
sandpaper or by using one of
the rust removing chemicals.
(Radio Shack sells a moisture
remover and penetrant that is

spraying a high-quality contact
cleaner (such as the type used
to clean TV tuners) onto the
switch contacts and into the
posts, rotating the shafts
several times to make sure that
the cleaner has a chance to
work and make good electrical
contact before it evaporates.
Repeat the process several
times for best results. Be

You can find bargain rigs in one area, and often find needed accessories for them in
another. Novice rigs that are crystal controlled are plentiful, and so are crystals to go
with them. The wise shopper makes a coupie of rounds through the tables, noting
what's available, then goes back with a list that gets all the parts together.
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careful, however, not to use
excessive quantities of solvent
to avoid flooding other
components.

Air-spaced variable
capacitors should be examined
closely to see if dust and dirt
have shorted out the plates;
this is very often the case in
older equipment that hasn’t
seen service for some time.
The plates can be cleaned
without bending them by using
a pipe-cleaner that has been
dampened with carbon tet or
alcohol, and the pipe-cleaner
can also double as a handy
device to use when you have to
clean areas that a larger brush
can’t reach.

Replacing parts. Dial cords
should be replaced if they
show signs of wear. They
should be removed carefully
(noting the routing), measured,
and replaced with a new cord.
Old worn-out springs may also
have to be replaced. Use only
an oil reducing compound
(such as Olson Electronics
“Degreaser and Cleaner”) on
the tuning control wheel (if
there is one, such as on a
broadcast-band type variable) to
avoid dial slippage; oil only the
pulley shafts and other metal-

Industrial surplus is often a real bargain. Top-grade components for your next project,
at prices that are hard to beat. Take along a schematic diagram or parts list for the rig

For the seller, it's a chance to relax in the sun and display some unneeded equipment
before a very large group of prospective customers. An added attraction is the numer-
ous “'eyeball” QS0s that are an inevitable part of a hamfest.

to-metal moving parts. Inex-
pensive 3-in-One brand
oil, WD-40, or petroleum jellies
such as Vaseline are good for
these jobs. Radio Shack also
sells a good silicon lube spray.
Remove and replace any
broken parts and loose or
frayed wiring, resoldering any
potential cold solder joints. In
an especially old piece of gear,

you want to build, and check off each needed item as you find it.

particularly vintage tube-type
receivers, it's a good idea to
replace all of the paper bypass
capacitors with high-quality
ceramic or mylar types to avoid
hard-to-troubleshoot problems
with leaky, shorted, or open
capacitors. This can wait,
however, until you've finished
initially checking out the
equipment. Also, for safety’s
sake, be sure to replace any
stiff, cracked, or frayed line
cords before plugging in to ac
power — the plastic and rubber
cords tend to deteriorate after
a few years. (Incidentally, if
intermittents persist, you might
try using one of the
compeunds known variously as
Freeze It or Freeze Mist to

chill capacitors or resistors
suspected of being thermally
defective).

The moment of truth

After delaying the moment of
truth as long as possible, it
finally becomes necessary to
actually try out the little gem,
hoping for the best. With any
luck, and prescreening
anything that has been
butchered or drastically rewired
and modified, the unit should,
hopefully, work as pitched by
the seller. And if it doesn't?
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VLF Converter

All Palomar Engineers products are
made in U.S.A. Since 1965, manufacturers
ol Amaleur Radio Equipment only.

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

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

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

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

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

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

All this performance is packed into a small 3" x 112" x &' die cast
aluminim case with UHF ($0-239) connectors.

The unique Palomar Engineers circuit eliminates the complex bandswitch-
ing and tuning adjustments usually found in VLPF converters. Free
descriptive brochure sent on request,

Order direct. VLF Converter $55.00 in U.S. and Canada. Add $2.00
shipping/ handling. California residents add sales tax.

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

Palomar Engineers

Box 455, Escondido, CA. 92025 = Phone: [714] 747-3343
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There is usually no real
recourse other than to try to fix
the unit yourself (a possibly
painful learning experience),
checking first for the obvious,
such as blown or missing
fuses, bad tubes, poor
connections, shorts, open
circuits, and the like. Once
this is done, and if problems
still persist, try to contact the
seller; he may be able to shed
some light on the problem that
may simply lie in your
unfamiliarity with the gear. If
you still can’t fix it, ask for help
from another ham, and write to
the manufacturer for a service
manual and/or schematic if one
wasn't furnished with the
equipment. Repairing any piece
of electronic gear is next to
impossible without a circuit
diagram! (If you bought a unit
that had been extensively
modified by the seller, he
should be able to furnish an
updated diagram showing what
the insides should look like
now — if he can’t, beware!)

For a professional-looking,
neat unit — particularly if the
gear has seen much hard
service — you might want to
mechanically tear down the
equipment, carefully respraying
the cabinet and relabeling all
the external operating controls
and jacks. Dymo label tape is
very good for this purpose.
However, refrain from doing
this if there is any chance that
you might want to sell the unit
commercially or trade it in. A
resprayed, relabeled unit rates
about a zero on the commercial
resale market, regardless of its
improved appearance and good
electrical condition.

Finally, broken or missing
mounting feet can be replaced
easily with adhesive-backed
mounting feet, while older
units can be given a classy
look by installing modern
instrumentation knobs.

Cleaning and restoring flea
market purchases can indeed
be fun, provided what you buy
is restorable to start with. In
any case, good luck — and see
you at the next hamfest!

HRH



THERE IS A
DIFFERENCE
IN QUARTZ
CRYSTALS

For more than a quarter century, International Crystal Mfg.
Co., Inc. has earned a reputation for design and capability
in manufacturing and marketing precision electronic
products.

The market for International crystals is world wide. With a
full range of types and frequencies available, International
is a major supplier to the commercial and industrial crystal
market.

International's leadership in crystal design and
production is synonymous with quality gquartz crystals from |;
70 KHz to 160 MHz. Accurately
controlled calibration and a long list
of tests are made on the finished
crystal prior to shipment.

That is why we guarantee
International crystals against defects,
material and workmanship for an
unlimited time when used in equipment
for which they were specifically made.

Orders may be placed by Phone;
405/236-3741 » TELEX: 071-347 » CABLE:
Incrystal = TWX: 910-831-3177 = Mail:
International Crystal Mfg. Co., Inc., 10
North Lee, Oklahoma City, Oklahoma
73102.

Write for information.

JIEM

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 Narth Lee, Oklahoma City, Oklahama 73102

More details? Ad Check page 78. May 1979 EIH] 39
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ARRL Publications

ARRL Radio Amateur's Handbook MNewly revised
& jampacked with everything from basics 1o
lates! developments. | N 10081 975
ARRL Radio Amateur's License Manual The
most up 10 date compalation of rules &
re\?uialmns Covers lrom Novice 10 Exlra Class

.00

ARRL Antenna Handbook Complete instruc
tions for bulding antennas of all ypes IN
10026 5.00
ARRL World Map | N 10088 350
LECF Calculator Slide rule typa calculalor to com
pute resonant frequency, ete A greal aid | N
10062 3.0
Eleciro r||c DIII Soolu Al you need to knnw aboul
Falter desan RF circust data. antennas and
faediing info & mora | N 10027 4.00
Learning lo Work Wilh integrated Circuits Build
a digital voltmeter/ireq counter while leamug
about IC's. | N. 10060 2,
Single Sideband for the Radio Amateur Covers
theory and practical how-io-built deas IN
10017 3.00
FM and Repeaters for the Radio Amaleur Learn
all about FM and repeaters Irom this handy book
1N 10014 4.
Solid State Design for the Radio Amaleur
Packed with infarmabion lor practical use of sahd
state devices | N 10081 : 7.00
Solid Stale Basics Pure s0lid state information
ard practical basics lor loday's ham | N 10037
5.00
S for the
Radio Amuum Covers ATY. SSTU FAX, RTTY
salellite communications and more | N ma&
3

ARPL Radiogram Message Pads | N 10007
J5 ea
ARRL Specisl Operating Kit Consists of ARAL
Ham Radio Guide. tull color U S area call map,
ARRL Iog book, 70 ARAL radiograms | [N 10063
6.50
ARRL Ham Radio Operaling Guide Brush upan
good operating practices with this  ready
reference source | N 10025 .. . 4.00
Gelling to Know Oscar from the Ground Up.
Explains all about the use of amateur sateliites
how 1o use them and where to find them
I N 10059 L300

80 meter DXing Handbook. Contains 4 sections
on propagalion, antennas. stalion eguipmeni
and operating practices. s filled wih zolid
praclical experience IN 26307 ~4.50
The Amat: Radio Vertical Antenna Handboak
Tha first book for amateurs solaly aboul vertical
antennas, it 15 full of information N 26316
5.00
The Challenge of 160 The umigue operaling
characterislics are explained and there are lips
on building simple equipment | N 26312 4.95

9

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 » STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMIN
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Hinls and Kinks MNew deas wolisn py o
themselves Thos e full of pracisal deas and tips
thal thiey have used soccessiuliv | N 1025 4.00

Radio Frequency Inlerlerence A now hook 10
help everyone understand B L covers all from
good neighbor relalions 1o simple techncal
cures lor RFE Hekps deriity andsolve prohlems
I'N 10083 3

ARRL Code Kit Upgrade your Novice o Tech
License with these 2 50 min casseites with
speeds of 5, 7', 10 & 13 wpm |nstruchon book
mncluded | N 10046 B.00
ARRL Log Books spiral bound books

Large I.N 10015 1.75
Small | N 10020 75
Tune In the World with Ham Radie Learn all
about amaleur radio wilh a lex! and a morse code
cassette For the beginner studying for 1he
Novice exam | N 10031 1.00
Undersianding Amaleur Radio A must guide lor
Ihe newcomer, || explains in simple language
elementary principles of eleciranics & lells how
to build low cosl equipment (N 10016 5 00

Radio Publications, Inc.

Beam Antennas Handbook by Wi (i WESA|
I N 26200 4,95
Wire Anfennmas by Wm (e WHESAL N TOGRE
4.95
All Aboul Cubical Quad by W (1t WELA
I N 26201 675
The Truth About CB Anlennas Py W On
WEBSAI | N 26202 5.95
EIMAC s Care and Feeding of Power Grid Tubes
N 28205 4.95
The Antenna Handbook | N 26207 6.95
YHF Handbook by Wm O WESAL | N _'r.gm
5 ah
Belter Shatt Wave Reception By Wne O WESAI
I M 26204

Ameco Books

Communicate wilth the World with Ham Radio
NP-1 I N 24825 6.95
Question & Answer Guide for Movice ind
General Class Exam. | M 24801 1,50
Question & Answer lor Advenced Class Ellm
16-1 1N 24809 150
Question & Answer for Extra Class Exam l? 1
| N 24801 1.50
Radic Amateur Theory Course 102-01 1 N H:;g

Radio Electrormics Made Simple 1 N 24800 2,50
Loghook | N 24807 1.50

Commercial Radio Operalor Theory Cour!o IS
011N 24808

Commercial Q&A License Guide Ele 4 10 01
I N 24805 1.95
Commercial O&A License Guide Ele. 1 9-01
IN 24804 295
Commercial G A License Guide Ele 1.2. 89 8-
a1 I N 23803 1.50
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Other Great Books

WZAB Second OF DX Aid | N

Collins Asdio Co. S58 Amaieur Single
Sideband | N 10092

73 Magazine VHF Antenna Handbook | M
26301 495
73 Magazine Novice Class Siudy Guide. | N
26300

73 Magazine General Class Sludy Guide | N
268301

The Beverage Anlenna Handbook | N DO(]O
500
KICHP DX Q5L Guide | N 263173 i85
Amateur TV in & Nutahedl | N 26372 5.00
How 1o Make Betler QSL's. | N 26304 495
The Complele Handbook ol Slow Scan TV | N
35518 995

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.

GHAM, ALABAMA 35233



FREE 1-800-633-3410 OR

Movice Class Study Guide | N 30517 5.95
General Class Study Guide | N 30519 7.85
Advanced Class Study Guide | N 30522 5895
Extra Class Sludy Gulde | N 26302 5.95
A Beulnners Guide to Micmpmneuuts | N
3050

57 Pruur-m and Games In Bas«: | N 30501 7 B:»
The "Compulator Book | N 30509 7.95
Ham Radio Incenlive Licensing Guide | N 30503

495

Prog ing Microp

ors | N 30508 6.95

Third Class FCC License Study Guide | N 30514
6.95
First Class FCC License Study Guide | N 325;152

Electronics Data Handbook | N. 30549 595
Impedance | M. 30520, . 585
Basic Digital Electronics | N. 30527 4.95
Basic Electronic Problems Solved | N 3(;:;-‘;

Tower's International FET Selector | N sos-sgg

Second Class FCC Encyclopedial N 30535 7.95
How to Use AF and RF Signal Generators | N
0512 ... 585
Etectronics Uncaveled | N 30531 5.95
"“!3%' Transitor/IC  Substitution Hlnd:;:n;l;

RF and l)ioild Tnt Equipment You Can Build
LN, 30521 5.95
Commercial FCC License Handbooh IN :\D_rsgg

Ic lor the Amateur and Experimenter
I M. 30543 . 5.94
How to Read Elecironic Circuit Diagrams | N
D546 6.95

Getling the Most Our of Your Elecironic Calcu-
lator | M. 30528 .4.95

How to Install Everything Ekmmc IN aqfsg

The 2 Meter FM Hmltllr Circult Handbook | N
30537 6.95

Modern Applications ol Lh\ur ICs IN wssg

Hoblln Hlﬂo Handbook | N 30534 c.ss
Ity and Beg g Elect

1 N 30536 i 5.95

Pﬂ:uul Solid Sl.lln Dc Pmnt Supplies | N

30515 6.95

Elecironic Conversions, Symbols, and Formulas

1N, 30524 5.95

Tower's T Select

0507 6.95

Elettwnlc Test Equipment lml How to Use It
IN 30 495

Maste! _
gbook of

Handb

10

Practial Eleitronit

Cirwoits

Master Handbook of 1001 Practical Elecironic
Circults | N 30523 8.95

Master Mandbook of Ham Radio Circuits | M
30506 B8.95

Complete Short Wave Lisleners handbook | n
30532 695

Master OP-AMF Apphcanons Handbook |M
30505 995
CET. License Handbook | & 30513 895
Eftective Trouble Shooting with EVM and Scope
IN 30525 5.95
Handbook of Electronic Tables | N 0548 4.95

H b HF/YHF Ant L IN
30504 5.95

How o Be a Ham | N 30533 395

Radio Amateur
Callbook

Map Library A complete set ol maps preln world
map. greal circle charl map ol N Amenca, and
world atlas | N 10005 ars

Calibook binders

US callbook red | N 10054 6.00
DX callbook blue | N 10055 6.00

DX Cellbooks | N 10001 14.95
US. Calibooks | N 10000 15.55
Prelix map ol North America | N 10004 125
Zone prefix map of the World | N 10022 1.25
Greal circle chart ol the World | N 10001 1.25

RSGB Books

Oscar - Amatewr Radio Satelliles [np
comprehensive baok o amatear  satelldes
Wustrated woth pactures and charts | N 10059

8.50
YHF-UHF Manual || you have any interest abowe
30 MHz, then gel s book It Covers veryining
in s hetd | N 26208 13.95

Amateur Radio Awards | N 40042 495

g
| T8 NOVICE

TRAINING PACKAGES

TAPES

Crack the code and Ace your faai By studying
e nw way with our Selechon o Casseles Jos!
drep \nem into a cassetle player and study
anywhere aagly and quickly  You il have greal
rasulls

73 cassetles

Nowvice Thinry Tapes prepars you o the FCC
nowice exam Clearly presented maleeal can by
revirwed many hmes TN PES06 1595

Code Tapes

5 wordg per min Bhite Tape | N 26308
S owird per min Bhite Tape | N 26309
13 word piee nun Bliiz Tape | N 260
0 word peeman Bliz Tape | N 2EI N

ﬂ TELD cuecrmomes
-® - .

Teco Code Praclice Tape are guaranteed for
lile.

MNovice tape | N 31461
S5wpm fape I N 31450

7 owpm lape | N 31451
W wpm lape | N 31452

13 wpm tape | N 31460

15 wpm lape | N 31454

17 wpm tape | N 31855

20 wpm tape | N 31456

22 wpm lape | N 31857

25 30 wpm lape TN 11458
05 40 wpm lape | N 11459

06 8 L
BRARRRRRRARSE

AVAOL 'TIVIA Ad d4ddO

Ameco Code Tapes

Junior Code COune H100-T Cewvnrs slait 1o B
wpm | R 24810 495
Advanced Code Course ®103-T From A

wpm | N Za8

Senior Code Course w101-T Dounle lengin
CONENNG (N Jumor and Advanced Corses sian
ta 18 wpm | N 24820

Extra Class Code Course m104-T Covers trom 11
wpm 1 22 wpen ancludes FOC 1ype exam | N
24822 4
General Class QS0 tapes #105-QT 12 14 14 &
18 wpm | N 24827

Extra Class Q50 lape #106QT 19 20 2°
wpm | N 24826

Katronics

0S50 Code Tapea Covers 7 10 13 & 15 wpm
Be ready for Ine rew FCC exams® | N JB006 4.85

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. orcall 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9.00 AM til 5:30 PM, Monday thru Friday.

s Electronics

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233




SIMPLE
TUBE GHEGKER

An inexpensive tester that
will find the most common troubles

BY JOHN SHELLEY, WA1lAD

Now that the military, and other federal agen-
cies, are finally making the change to solid
state on a large scale, much tube-type equip-
ment is becoming available on the surplus
market. This gear is well designed, and
should last a lifetime — except that to
get it working properly can some-
times cost a small fortune. This
will become painfully obvious
when you get an idea of the
poor quality of tubes generally
available. On the bright side,
there is a way to sift though
the tubes quickly — and
reliably — to determine
which are good and
what you need to
spend.

Many tubes, even
brand new ones,
contain contam-
inants that




that bridge the gap between
the elements. These bridges
are rarely measurable with an
ohmmeter of the common
variety, but can be found by
using a megger or high-
potential meter. Fortunately,
you do not have to use such
exotic equipment to find these
leakages. If you apply the
proper voltage to the tubes,
you can spot leakage in the
hundreds-of-megohms range. A
VTVM or solid-state veltmeter,
with 11 megohms or so of input
resistance, will serve as an
indicator.

A resistance of 100 meg-
ohms may sound insignificant,
but include with it some
capacitance, some inductance,
and some heat; now you have
the most common source of
malfunctions in tube-type
equipment. For instance,
connect a 100 megohm resistor

from filament to grid and you
have a 60-Hz buzz generator.
Connect if from plate to grid
and you have a saturated
amplifier. A small leak in a
mixer or converter tube can
modulate the oscillator and
distort the output signal.
Another common problem is to
have a grid on an agc line
leaking to a plate or cathode,
which pulls the line to some
high or low voltage level. The
result is little or no agc action.
It’'s my experience that, short
of an open filament, or other
element connection, this
leakage checker will find better
than 90 per cent of the most
common tube troubles. Some
tubes will fail from low
emission, but this may well
result from being biased to
near cut-off by a resistance
leak. The older octal and other
large-base tubes don’t show
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Fig. 1. Schematic diagram for the tube checker. You can use a pair of batteries to ob-
tain operating voltage, or build the ac supply — the current requirement is only micro-
amperes. The transformer, if used, should have a secondary of approximately 110 volts
to provide 150 to 180 volts across C1. S1 through 59 are single-pole, single-throw, and
510 through S18 are single-pole, double-throw. Either toggle or slide switches may be
used. 819 is a momentary contact push-button switch used to check the battery voit-
age. Use good quality sockets and wiring — any resistance path other than through
the tube will cause an erroneous reading. You can build the unit in almost any metal
box or enclosure that is large enough to hold the components. More sockets and more
switches can be added to check tubes other than common 7- and 9-pin types.

&5 target
your‘ signal
with a

tm

CD-45.

If your antenna array is up to 8.5
5q. feet, you need the new CD-45
that combines the best in proven
performance and professional fea-
tures: all steel drive gears, positive
power breaking, full ball bearing
construction, a professionally styled
control center, and more,

ON TARGET CLUB KIT

Send for your Free On-
Target Kit with colorful
embroidered patch,
membership certificate
and card plus details an
the proper rotor to match
your antenna, Enclose $1 .
for handling and mailing costs. Sand to:

PPECORNELL
SUDUBILIER

CORNELL- I'.'UBILEEH ELECTRIC CORPORATION
SUBSIDIARY OF FEDERAL PACIFIC ELECTAIC COMPANY

150 Avenue L, Mewark, New Jersay 07101
Dept: BH

R e 2 ST e v e, Vi o e 1 1
! i cD
E I'm On Target—Send Kit To: 1
! i
! 1
! Name 1
1 |
| Address :
! |
: City ]
! i
E State Zip I
| [J Enclosed $1. for kit handling & mailing. i
i or i
i_[:k Send free details on all CDE rotors |
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leaks but will show gas in
many cases.

When you have a used
receiver with 20 or more tubes,
it is not unlikely to find half of
them bad. With a transconduc-
tance tube checker you might
find most of them after setting
it up and waiting for each tube
to thoroughly warm up. But,
unless it has a super leakage
test, you will miss some.
Conversely, | have found a
radar i-f amplifier with many
tubes that failed miserably on a
transconductance check, yet it
had a beautiful 10-MHz wide
bandpass curve and good gain
characteristics, and no leaks! A
tube that has been in service
for a year or more, and shows
no leaks, is like gold and is
likely to give good service for
many more years.

The simplicity of the leakage
check is its greatest virtue. The
VTVM tries to measure the
supply voltage through the
empty space between the
elements. The tubes must be
cold, so you do have a waiting
period while all conductance
dies out. Turn the whole set off
first, and do something else for
five minutes. Don't grasp tubes
in moist hands just prior to
testing. If you clean them,
which is a good practice, be
careful not to wipe off labels.
Use only water to clean off the
spilled coffee, dust, etc., then
make sure they are bone dry —
especially between the pins.
Another discovery that | made
is that tubes have varying
amounts of photoelectric prop-
erties, so don't check them in
sunlight.

The test unit is nothing more
than a switch box with tube
sockets and a voltage source
(see Fig. 1). The only external
items are a VTVM and some
tubes to check. The switches
are used to connect each
element, in turn, for measure-
ment. Disconnect switches are
included to eliminate multiple
paths to an element, and so
that the VTVM can be used on a
low scale without having to
walit for it to recover each time
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a filament (or any direct con-
nection to another pin) is
encountered. All but one pin to
each element is switched out
of the circuit.

Construction

An enclosure of almost any
style will suffice. Two batteries
(or a small power supply giving
135 to 150 volts) are contained
inside. A bracket should be
made to keep the batteries
anchored. Any style SPST and
SPDT switches can be used as
long as they fit the box and will
not pass any of the voltage
through their open contacts.
Most of the small toggle and
slide switches are adequate. A
pair of meter jacks and tube
sockets complete the list.
Another socket for compac-
trons may be added if you
desire this option. If so, addi-
tional switches must be added.

Here, more than in any other
type of equipment, do not use
any flux other than the rosin
contained in your 60/40 alloy
electronic solder. All of the
plumber’s and tinsmith’s fluxes
will show conduction, absorb
moisture, and will gradually
destroy your circuitry.

For anyone who doesn’t own
a VTVM there is a less sensitive
alternative that is still quite
useful. A 50-uA meter may be
built in, with a 3 megohm resis-
tor wired in series. A dead
short in a tube will cause a full
scale reading on the meter, if
you use a 150-volt supply.

With all the test switches,
310 through $18, in the up (or
A) position, insert the tube
under test in a socket. The
meter may show a small kick
from stray capacitance. In the
common seven-pin tubes the
filament is connected to pins 3
and 4. So, disconnect either pin
3 or 4 (S3 or 4). On a 6AKS5 tube
there are also two pins con-
nected to the grid — 1 and 7. If
you disconnect pin 1 or 7 there
shouldn’t be any connections
left to deliver 150 volts to the
meter. Now, switch the meter
to a scale that has good sensi-
tivity but will not take too long

to recover from the capacitive
kick. On some meters you can
use the 0.5-volt scale, but on
others you might want to use
the 3-volt scale because of too
much time delay. With this in
mind, start flipping the test
switches down (to the B
position}, one at a time,
observing the momentary high
reading and decay to a residual
level. Experience will dictate
how much of a residual reading
you can tolerate. Generally, |
reject a tube that gives more
than 10 per cent of full-scale
deflection after decay of the
capacitance reading. The tubes
should be tapped with your
fingers to find intermittent
leaks. After a second or so, the
switch should be returned to
the up (A) position and the
process repeated for each pin
not disconnected. Sometimes
diode properties due to con-
taminants are present between
the elements and they show up
better in one position than the
other.

If you don’t have a base
diagram for some odd-ball tube,
the meter should be first tried
on the 150-volt scale, and each
pin tested and compared with
the battery voltage. Any pin
that delivers full battery voltage
is assumed to be connected to
another and should be discon-
nected. Another tube of the
same type will verify this.

This test may seem overly
critical, but when you have a
job to do without a full caddy
for substitution, this is a valid
method. You will have to estab-
lish your own criteria, but
remember that it takes only a
small leak from filament to grid
to make an audio preamp tube
cause severe hum. An rf stage
is the most critical, with i-f
tubes next. If you are cn a
budget, it may be prudent to
move the poorest tubes nearest
to the output, where their
troubles will be amplified by
fewer stages.

With this tube checker and a
book of base diagrams, your
troubles should boil down to
merely money problems. HRH



CALL TOLL FREE

1-800-228-4097

Communications Center
443 N 48th Street
Lincoln, Nebraska 68504
In Nebraska Call (402)466-8402

HY-GAIN

Regular  Special Regular  Special
THED XX Super Thunderbird £209 95 $239.95 18HT Hy-Tower 80-10M vertical 29995 239.95
TH3MK3 3el 10-15-20M beam 22995 179.95 1BAVT/WEB B0-10M Trap vertical 99,95 79.95
TH3JR 3el. 10-15-20M beam 149.95 129.95 14AVO/WE  40-10M Trap vertical 69,95 57.00
Hy-Quad  2el. 10-15-20M Quad 229.95 179.95 1zava 20-10M Trap Vertical 39.95 32 .95
205BA 5el “Long John'' 20M beam 28095 229.95 14RMQ Roof Mounting kit (verticals) 33.95 29.95
155BA Sel. "Long John' 15M beam 16995 139.95 58D0Q 80-10M Trap doublet 89.95 £69.95
105BA 5el:'Long John" 10M beam 119.95 99.95 2BDO 80-40M Trap doublet 49 .95 39.95
204BA 4 gl 20M beam 21995 179,95 66B 6 al. BM beam 119.95 93 .95
204MK5 5 el. conversion kit 99.95 79.95 203 Jel. 2M beam 15.95
1538A 3el. 15M beamn 79.95 69.95 205 5el. 2M beam 17.95
103BA Jel. 10M beam 54,95 4495 208 8 el 2M beam 25,95
402BA 2 el. 40M beam 209.95 169.95 214 T4 el. 2M beam 3195
BMN-BG Balun for beam antennas 15.95 15.95 LA-1 Deluxe lightning arrestor 59.95
TH2ZMK3  2el 10-15-20M beam 149.95 119.95

MOSLEY Regular  Special
Classic 33 3el. 10, 15, 20 Mtr. beam 304.75 209.95
Classic 36 Gel 10, 15, 20 Mtr. beam 39275 269.95
TA-33 3el. 10, 15, 20 Mtr, beam 264.00 189 95
TA-36 6el. 10, 15, 20 Mtr, beam 392.75 269.95
TA-33 Jr. 3el. 10, 15, 20 Mtr. beam 197.00 14995
TA-40KR 40 Mir, Add On 119.95 89.95

CUSHCRAFT

ATB-34 4dele. 10, 15, 20 Mtr. beam 289.95 21985 A147-11 11 ele. 146-148 Mhz, beam 3695
ATV-4 10, 15, 20, 40 Mtr. Vertical 89.95 £9.95 A147-22 22 ele. Power Pack 109 95
ATV-5 10,15, 20, 40, 80 Mtr. Vertical 109.95 8995 A144-10T 2 Mir. “Twist” 10 ele. 42 85
ARX-2 2 Mtr. Ringo Ranger 39.95 3295 A144-20T 2 Mtr. “Twist” 20 ele. 62.95
AR-6 & Mtr. Ringo 36.95 3295 A147-20T 2 Mtr. beam 6295
ARX-220 220 Mhz. Ringo Ranger 29.95 3295 A430-11 432 Mhz. 11 ele, beam 34 95
AR X-450 435 Mhz. Ringo Ranger 39.95 32.95 A432-20T 430-436 Mhz. Beam 59.95
A144-11 11ele. 144-146 Mhz. beam 36.95 30.95

HUSTLER
3-TBA 3eie; 10, 15, 20 Mtr. beam 25995 18995
4-BTV 10-40 Mtr_ Vertical 99.95 79.95
5-BTV 1080 Mtr. Vertical 134.95 99.95
RM-75 75 Meter Resonatar 16.95 1450
RM-75S 75 Meter Super Resonatar 31.95 27.50
G6-144B 2 Mtr. Base Colinear 79.95 59.95
G7-144 2 Mtr. Base Colinear 119.95 89.95

WILSON

System One  5ele, 10, 15, 20, Mtr. Beam 27485 22395
System Two 4 ele, 10, 15, 20 Mtr, Beam 219,95 179,95
System Three 3ele. 10, 15, 20 Mtr. Beam 179.95 149.95
wv-1 10-40 Mrr, Vertical 7995 69.95

ROTORS
Hamlill  $125.00 T2X Tailtwister $199.95 Alliance HD 73 3109 .95
Call for prices on rotor cable, Coax, Towers, and Accessories.  All prices do not include shipping.

Wecarry all majorbrandsof ham radios
ATDISCOUNTPRICES |.

BANKAMERICARD Yaesu — Kenwood — Drake — ICOM— Dentron — [ THIE! chage
Ten-Tec— Swan — Tempo — Midland — E.T.O. — Wilson I

More details? Ad Check page 78. May 1979 [:.E:] 45
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550 MHZ COUNTER KIT

Performance You Can Count On

ns’ Fﬂlﬂl.llh!ﬂv COUNTER Direey

DSI OFFERS THE BEST OF TWO WORLDS . . .
An unprecendented DSI VALUE . . . in a high
quality, LS| Design, 550 MHZ frequency counter
kit. And, because it's a DSI innovation, you know
it obsoletes any competitive makes, both in price
& performance. The ba 0 MHZ counter & time
base are factory assem 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
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

SEE YOIUR LgCAL DEALER CK + MONEY ORDER
cob

| CALL TOL
LCallforna Resider

854-2049
(714), Jas 8402

fiet STRLU S, :
| 7914 Ronson Road - Diago CA9211‘E

Pra Scale
Hin

OPERATES ON

eBatt 6-C Size
eDC 8.2 To 14.5 VDC
o AC Batt. Ehmmator

$99 95

MODEL 3550 KIT

'SPECIFICATIONS
Time Base TCXO 1PPM 65° to 85°F

Frequency Range 50HZ to 550MHZ
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ

Gate Time 1 second - 1/10 second
- Sensitivity 256MV 150 & 250MHZ 75MV 550MHZ
* Display Eight 1/2-inch LEDS

i Input Two 80239 Connectors '
" Power 6C-Size Batt,, 15HR, or 8.2VDC to 14, 5VDC

Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
sPre-assembled, tested counter board
sCase, power supply, connectors, hardware
*Built-in prescaler & preamp
s(Gate Light - Automatic Zero Blanking
sAutomatic Decimal Point
+0One to two hours assembly time
*One Year Warranty on all parts
sAll new parts - not factory seconds or surplus

84 16 maxienm o
|l iethar oounlrias;




| T30 L &4

:'EO_ LEAKAGE

;“CGMPARA?WE VALUE 4995

YF370.. . ....toaes
Shlppmg,-r—_fa_ndnng and Ins...*3.00

;;Every YF-370 is factory assembled tested, and
includes diode protected meter movement W|th-

is d_mput and an extra fi
as double wiping gol
ssure ‘years of troubl

| SPECIFICATIONS

-I:'leaaur'eiweh{ : Measuremenl Ranges e ﬁ&_;ui'acr-: B e _buy tWO one for th-
DoV 0.y sviosve  [ddtfs
10V - 50V - 250V:- 1000V
ACV 0- 10V - 50V~ 250V - + 4% fs
1000V 30Hz to 30kHz e B e
DCA 0 50uA - 2.5ma - 25ma | 3%fs ... CALL TODAY TOLL FREE: (800 854-2049) Calif. Res.
- 25A . CALL (800—542-6253) TO ORDER OR RECEIVE MORE:
INFORMATION ON DSl's FULL PRODUCT LINE OF
Q 210 20mn * 3% arc EREQUENCY COUNTERS E%ANGING FROM 10HZ
Rangexjx?ﬂxlkx‘mk O :L;SGH:Z. _____
ds + 4% fs TERMS: MC — VISA _ AE - 5 — COD in U.S. Funds.
i = S i Orders: euisrde of USA: & Cana $5.00 'd.di'tl'o.nél-to-cou i
_FcfE_O T 3% oG ent, Canforn:a resrdasn e S e.r.:. :
e = 3%arc DSI INSTRUMENTS, INC.
D ?924 Ronson Road, Dept“




are all those kn

abd,

(The phone rang oo
just as | bit into a chunk

of nice, hot, juicy steak fresh S

off the grill. (It always rings at
dinnertime, no matter when that
may be. | once delayed dinner
until after midnight just to get
out of phase with the tele-
phone — it rang on the third
bite.) Wife: “You may as well
answer it, it'll be for you
anyway.”

,,‘.'Yes?”

{"Hi, Tom ... this is Harold.
A, got a minute?”

“I dunno, what's up?”

“Well . . . that equipment you
told me | should order came in
today, and I'm trying to hook it
up. Can you come over this
evening?”)

48 EE:] May 1979

BY THOMAS McMULLEN, W1SL

{“Have you read the instruc-
tion books?”

“Yeah, but they're not speak-
ing my language.”

“Okay, I'll be over in about
an hour.”

“You aren’t catching cold are
you? You sound kinda muffled.”

No comment.)
cO en'/

o
S
)

G,

%

¥ ( Later, with
the slightly cooled
steak properly dis-
posed of, a few
evening chores out
A of the way, some
Pl odd bits of paperwork
=% cleared up, and the
stove amply stuffed with
I\ oak chunks for the eve-
ning, | gave my wife a “‘see-
va-later’” wave and headed for
Harold and his puzzle. As |
crunched through the recent
snowfall, | wondered what
could be the matter. Probably
stage fright, or maybe there
really was a problem which a
brand new ham wouldn’t recog-
nize §The Super-Boomer trans-
mitter and Golden Ear receiver



(“both used but working — no
dents or scratches, straight key
and headset included at no
extra charge — must sell for
college”) have a reputation for
durability, so | told him to
answer the ad in the Flea
Market section of a magazine.
Oh, well, radio is radio, and
how tough can the problem be,
right?

“C'mon in . .. let me take
your coat. Want some hot
chocolate? It'll be ready in a
jiffy."

Into the new hamshack.
There they are — two vener-
able, solidly built pieces of
equipment, tubes and dial
lights glowing comfortably in
the dim light. A piece of coax
disappearing under the
cracked-open window, key
plugged in, earphones hissing
and crackling contentedly.’

“Hey, they're alive anyway.
What's the trouble?” }

“I can sum it up in one
sentence,” Harold said as he
waved an arm at the pair of
heavy-weight boxes, "“WHAT
ARE ALL THOSE KNOBS FOR?"

Now, that one caused me to
take a moment to shift gears. |
was prepared to discuss signal
paths, power supply problems,
relay and switch hang-ups, or
the importance of a good
ground, but explain all those
knobs? Changing into the “pre-
tend-you-never-saw-one-before”
mode, | could see that we did,
indeed, have a problem. Where
to start? Well, here’s a list of
the most common controls
found on Amateur equipment in
use today, so if there’'s a
mysterious control or function
on your new rig, perhaps this
will help clear up the con-
fusion.

AGC, sometimes called AVC;
Automatic Gain Control, (Auto-
matic Volume Control): A cir-
cuit designed to keep the audio
output of a receiver at a some-
what constant level, regardless
of the strength of the incoming
signal. The control is usually a
switch on the front panel of a
receiver, by means of which
you can select a “fast,” “slow,”
or "off"” function. The fast and
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Fig. 1. The ALC circuit is a means of preventing overdrive and distortion in the output
circuit of a transmitter. It's particularly useful for ssb work. In action, a small portion
of the output rf voltage is picked off the amplifier plate by capacitor Cc, and coupled
to adiode, CRri. Capacitor Cd is part of an rf voltage divider. Dicde CR1 rectifies the rf
voltage, and the resultant dc is filtered by Ch, and appears across the ALC ADJUST
control. This voltage is negative, with a value that depends upon the amount of power
in the output eircuit. The arm of the ALC ADJUST control is used to set the amount of
this voltage that is applied to the grid of a preceding tube or tubes. It is applied in ad-
dition to the fixed bias that is necessary to protect the tube in case of trouble. When
the rf voltage on the plate of the output tube reaches a predetermined level, the bias
generated by CRT gets to the grid of the rf driver tube, and decreases its gain, thereby
reducing the amount of voltage applied to the output stage. Most equipment has a
jack to connect ALC voltage from an external amplifier so that it, too, may be pro-

tected.

slow refer to the response time
of the circuit — a slow re-
sponse will keep the gain
lowered (turned down) for a
second (or longer) after a very
strong signal has ended. The
“off” position disables the AGC
circuit, which is good for trying
to copy very weak signals.
However, under these condi-
tions, a very strong signal will
appear to be badly distorted
because it is overloading one

or more stages in your receiver.

Sometimes there is a variable

control inside, or on the rear of,

a receiver to allow adjustment
of the AGC characteristics. If
so, it should be set according
to the manufacturer's instruc-
tions, AVC circuits seldom had
any provisions for making ad-
justments, but some receivers
did have a switch to disable
this function — usually labeled
AVCIOFF.

ALC, Automatic Level Control
(sometimes Automatic Loading
Control); This is a circuit in a
transmitter, designed to pre-
vent overloading (and distor-
tion) in one or more amplifier

stages. It's not needed for CW
or fm, but is essential for
proper ssb operation. Basically,
a sample of the rf output (or
the drive to a given amplifier
stage) is rectified, and the
resulting dc voltage is used to
control the bias to an earlier
stage, see Fig. 1. The changing
bias controls the gain of the
stage, which tends to keep the
drive to the next stage(s) some-
what constant. The circuit
usually has a control for
adjustment, often located on
the rear panel of a transmitter.
It must be adjusted in accord-
ance with the manufacturer's
instructions. Often, there is a
jack or connector pin to alloow
connecting the ALC function to
external amplifiers.

ANL, Automatic Noise Limiter:
A receiver circuit to reduce the
annoyance of impulse-type
noise, such as ignition noise.
Sometimes called Clipper,
Limiter, or Noise Limiter. A few
circuits were “automatic,”
being designed to start clip-
ping noise-pulses at a level
determined by the strength of
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Many receivers have their front panels well Iaid out, providing plenty of room between

controls which are clearly marked. This Drake receiver incorporates most of the con-
trols talked about in the text, including a noise blanker (NB) on the function switch, a

preselector to peak up incoming signals, a bandwidth selector (it's the lever that
appears to be attached to the mode switch), and an AVC selector.

the incoming signal. Most,
however, were simply diodes,
sometimes with a small bias
voltage applied, connected
across the earphone jack, or
some other part of the audio
circuitry. Usually, there are no
adjustments to be made, but
many receivers have a switch
to turn the ANL function on
or off.

Attenuator, (Atten): A network
of resistors, a variable resistor
(potentiometer), or an elec-
tronic circuit designed to
reduce the level (strength) of a
signal. As most often used in
modern receivers, it is a poten-
tiometer (or sometimes a
switch to select fixed-value
resistors) wired into the signal
path ahead of any amplifier
stages. Its purpose is to
decrease extremely strong sig-
nals to a point where they will
not overload the receiver. Leave
this control set at zero (mini-
mum attenuation) unless a
strong signal is bothering you,
then adjust it for the best
reception — sometimes you
can copy a weak signal near a
loud one if you decrease the
loud signal to where it is only
an annoyance but not “taking
over” your receiver. Note that it
attenuates a/l signals.

Band: This control is usually a
switch, used to select the band
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of frequencies you want to
tune across, or on which you
wish to transmit. It is some-
times labeled in meters (80, 40,
20, etc.) and sometimes in fre-
quency (MHz, or Mcs on older
equipment) such as 3.5, 7.0 or
14. On some transmitters there
will be two switches (or tuning
controls) marked “band,” and
they must both be set to the
same frequency for the rig to
work properly. (An exception
would be a very early transmit-
ter with frequency doublers —
you might have to set the oscil-
lator to 3.5 MHz and the dou-
bler, or output, stage to 7.0
MHz, for example.)

Bandpass, (Bandpass Tuning):
This is one that's beginning to
show up on some of the newer
receivers. A bandpass circuit is
one that will pass a specific
range of frequencies — in a
receiver the range is usually
determined by the filters in the
i-f (intermediate frequency)
circuits. A bandpass tuning
circuit would allow you to
select a very small segment of
that range, and to determine
which part of the range that
segment was in. This feature is
very useful during crowded
band conditions; by proper
adjustment of the bandpass-
tuning control, you can place
an interfering signal outside

the bandpass range, where it is
of least bother to the signal
you want to copy.

BFO, Beat Frequency
Oscillator: Output from this
oscillator is used to beat
(heterodyne) with an incoming
signal to produce a difference
frequency in the audio range.
This is usually done at the end
of the i-f amplifier chain, in a
stage called a demodulator or
product detector. In most older
receivers the BFO was a
variable-frequency type, adjust-
able by means of a knob on the
front panel. Modern receivers
tend to use crystal-controlled
oscillators to provide maximum
stability for detection of CW
and ssb signals. A different
crystal is switched into the
circuit for either upper or lower
sideband.

Blanker: This is a more sophis-
ticated noise-eliminating circuit
than the ANL or clipper types.
Noise pulses are received and
amplified by a special circuit,
then used to disable a portion
of the receiver circuit (an rf
amplifier, mixer, or i-f amplifier)
for the duration of the pulse.
It's quite effective for ignition-
noise pulses, and for elimi-
nating radar pulses in vhf
receivers. There are seldom any
controls you need to adjust for
this circuit, but simply a switch
to turn it on or off.

Cal, (Calibrate): This label is
most often used to indicate an
electronic circuit for generating
a “marker” signal. However, a
few receivers use this designa-
tion for the mechanical control
that moves the fiduciary (point-
er) on the tuning-dial system. In
the marker-generator type, an
oscillator provides an output at
some standard reference fre-
guency, such as 100 kHz. This
frequency is then divided elec-
tronically to other useful
checkpoints, such as 50, 25, or
sometimes 10 kHz. You tune in
these steady, strong, marker
signals and note the error (if
any) in the reading on the dial.
Most receivers have a means of
correcting the dial reading; if
yours does not, you'll have to



allow for the error when you
use the receiver. The purpose
of the mechanical adjustment
of the dial-pointer is the same
— you adjust it until the read-
ing is correct for the standard,
marker, or calibrate signal.

Clarifier, Delta Tune, Offset
Tuning, RIT, RX OT: These are
most often found on transceiv-
ers, and sometimes on a receiv-
er that is designed to work with
a transmitter in a transceiver-
like fashion. It is a receiver-
frequency control that is
independent of the main tuning
dial over a small range. RIT
stands for Receiver Incremental
Tuning. An example of the use
of these controls would be to
tune in a station who answered
your call but was not exactly
on your frequency. Rather than
move your main tuning dial
(which would change your
transmit frequency), you adjust
the RIT, RX OT, or whatever. The
need for this control was
brought about by the small
differences in frequency-
generating schemes in various
transceivers. Delta Tune is a
name borrowed from CB rigs,
where the transmitters were all
crystal controlled, but there
was a need for receiver tuning
to copy a signal that was off
frequency by a small amount.
Seldom needed for a-m, but
very necessary for ssb.

Drive (Level), Carrier Level:
Generally found on transmit-
ters. A means of setting rf
energy to the proper level for
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Fig. 2. Most modern transmitters use a
pi-network in their output circuit, shown
here in simplified form. The two impor-
tant controls are the TUNE, or PLATE-
TUNING (C1) and the LOAD, or MATCH (C2).
The plate tuning control tunes the plate
circuit to resonance, as indicated by a
dip in plate current. The load control
matches the output-circuit impedance to
that of the coaxial cable or antenna. The
plate-circuit inductance, L1, usually has
taps or sections, selected by means of a
switch, to allow operation on the band of
your choice.
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When it comes to transceivers, it is hard to make it more simple than the panel of the
HW-7. The tuning control (upper left) peaks up the transmitter output, and the receiver
preselector peaks up the incoming signal. The ease of operation makes up for the lack

of sophistication in the circuitry.

amplifier stages. On some
transmitters, the control is
adjusted to obtain a specified
amount of grid current; others
require a particular cathode- or
plate-current reading. This
control is very useful while you
are tuning up a rig — you can
tune and tweak the controls for
maximum rf output while keep-
ing the drive low enough that
nothing becomes overheated.
After all adjustments have been
made, advance the drive con-
trol to obtain full output.

Forward (Fwd), Reflected (Refl),
SWR, VSWR: These are terms
that have more to do with an-
tennas and transmission lines
than with transmitters, but
you'll find a few transmitters
with a switch (or meter) so
labeled. They refer to readings
of rf energy on a transmission
line, of course, and their main
purpose is to let you keep track
of what's happening after the
signal leaves your rig. There's
nothing you can do at your rig
to change SWR (standing wave
ratio) or the reflected-power
reading, but at least if there is
a sudden change you can take
steps to prevent damage in
your transmitter. You'll see
these terms used on the
switches and meters in some
matching devices {(Matchbox,
Transmatch, “Antenna Tuner,”
or whatever).

Gain, Mic Gain: These controls
are both in audio-amplifier cir-
cuits, but *gain” is usually
associated with the loudness
of audio from a receiver; it is
sometimes called Audio Gain,
or AF Gain. Mic Gain controls
are found on transmitters, or in
the transmit portion of a trans-
ceiver. It contrals the amount
of amplification your voice
receives as it goes through the
transmitter.

Load, Loading, Matching: This
is a transmitter control. It is
sometimes called Coupling,
meaning that it adjusts the
amount that the final stage is
““coupled” or connected to the
transmission line or antenna,
see Fig. 2. The heavier the
loading, or the tighter the cou-
pling, the more energy will be
transferred to the transmission
line. If the loading is too heavy,
the output stage in the trans-
mitter can overheat and self-
destruct. The coupling, loading,
or matching circuit is a form of
impedance matching network.
Use this control to obtain the
maximum rf output, but do not
go above the manufacturer’'s
recommendation for safe
operating current.

LSB, USB, CW, AM, FM: These
designate the mode of trans-
mission or reception. In a
transmitter they select the
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proper amplifiers and frequen-
cies to generate lower side-
band, upper sideband, code,
amplitude-modulated, or fre-
quency modulated signals.
When this control is on a
receiver panel, it selects the
proper filters and BFO crystals
to detect the mode desired.
Some receivers have an addi-
tional filter and a switch
position marked RTTY to
provide improved reception of
radio-teleprinter signals. The
wiring of these selector
switches can sometimes be
confusing in that you may have
to unplug a key to use any of
the voice modes, or, you have
to plug in a key to prevent a
steady carrier from being trans-
mitted in the CW position.
These variations in switch
functions make it a very good
idea to insist on getting an
operating manual with any new
or used rig you buy.

Linear: This usually refers to a
piece of equipment — a sepa-
rate amplifier in most cases.
However, some of the newer
amplifiers have a switch to
select between the "linear”
mode for good reproduction of
ssb voice signals, and the “C"
or "'Class-C” mode for either
tm or CW. You may find jacks
marked “linear” on the rear
apron of transmitters, meaning
that they are for making con-
nections to a linear amplifier
for such functions as keying,
high-voltage switching, ALC
voltage, and the like.

Lock Key, Tune: This control
provides a third hand when you
are trying to tune up a transmit-
ter or matching circuit; it takes
the place of having to hold the
key or microphone switch
closed. In many transmitters
the tune position switches in
circuit elements that reduce
the power from the rig, thus
preventing overload and heat-
ing during long tune-up ses-
sions. Note: the “Tune” label is
sometimes used for a different
control on a transmitter, which
I'll tell you about |ater.

MOX, VOX, ANTIVOX, VOX
Delay, VOX Gain: These
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controls and labels all have to
do with how the transmitter is
turned on and off. Simply
stated, MOX means manually
operated transmit, VOX means
voice-operated transmit. When
using VOX, your voice, picked
up by the microphone, is ampli-
fied and rectified into a d¢ con-
trol voltage. This voltage is
applied to a relay circuit to turn
the rig on and hold it on as
long as you are speaking. ANTI-
VOX is a circuit which uses part
of the audio output from your
receiver to prevent the rig from
being keyed by the signal you
are receiving. The VOX DELAY
control adjusts the amount of
time the transmitter stays on
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Fig. 3. The selectivity control on a re-
ceiver is a means of controlling the “win-
dow” in the receiver's intermediate-
amplifier circuit. The selection can be
done by switching in different crystal fil-
ters, mechanical filters, or a set of pre-
cise tuned circuits. Note that the win-
dow is symmetrical about the center
frequency — when the selector knob is
in the 16" position, the window is wide
open; when it is at its most narrow, 0.5
kHz (500 hertz), only a small portion of
the window is open, which allows only a
very few signals to come through. Many
receivers do not have this wide a range
of selectivity — most of the average
ones have only 2.1 or 3 kHz for ssb, and
0.5 for CW use. Wide selectivity would
be needed for radio-teletype signals, am-
plitude modulation, and frequency mod-
ulation. Use the position that provides
the best ratio between the signal you
want and the noise and unwanted
signals.
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after you stop talking. And, of
course, the VOX GAIN control
adjusts the sensitivity of the
circuit to your voice. It should
be set so that your normal
speaking voice turns the rig on,
but the usual room noises
around you do not.

Preselector, Preselector Tune,
Driver Tune: These can be
found on transmitters, receiv-
ers, or transceivers. On a
receiver, “Preselector” usually
refers to the tuned circuit
ahead of the first amplifier or
mixer stage — it selects the
frequency or band that the
receiver will be most sensitive
to. It is sometimes mislabeled
“Antenna Tune.” In a
transmitter or transceiver,
these functions are often
performed by several resonant
circuits in the low-power
stages, connected together by
a common shaft. In a trans-
ceiver, the same set of reso-
nant circuits can be used to
peak up incoming signals for
the receiver, and to peak up the
drive power to the transmitter
final stage. They are switched
automatically by the relays and
circuits that change from
receive to transmit.

QSK: This is a Q-signal
meaning ““l have break-in
operation,” or “Do you have
break-in capabilities?” As used
with modern equipment, it
means that you can hear the
signal of the station you are
working between the charac-
ters (dots and dashes) you are
sending. QSK has begun to
appear on the panel of recent
rigs, notably those from Ten-
Tec, in conjunction with “fast”
and “slow” functions. This
allows you to adjust the timing
of the receiver's “listening”
circuitry to your sending speed.
A very useful function for
message handling, in addition
to long QSOs, where the other
operator might want to inter-
rupt you with a question.

Reject Tune, Notch Tune: This
is a circuit in a receiver,

designed to eliminate an inter-
fering signal. There are various
circuits that perform this func-



tion, but a very popular one
was an accessory sold some
years ago under the name
Select-O-Ject. It had the
property cf being able to
“cancel” an audio tone to
which it was adjusted, while
leaving all other tones
unhindered. Many of the newer
receivers have this feature built
in. In use, you simply vary the
control to eliminate the “big
signal’’ that is making it hard to
copy the one you are interested
in. As long as the two signals
are not producing the same
audio note, the circuit is quite
effective.

RF Gain: This control adjusts
the gain (amount of amplifica-
tion) of the receiver's rf and i-f
stages, much in the same
manner as the AF Gain control
does for the audio stages. An
RF Gain control is necessary to
prevent overload of these sen-
sitive, high-gain stages. For
most purposes, the control
should be set to the lowest
value that will provide enough
signal strength to copy. Run-
ning the gain control wide open
makes noise louder, and lets
the S-meter read higher, but it
also introduces a lot of distor-
tion on stronger signals, there-
by making copy more difficult.
Sometimes, the “thump” you
think the other fellow has on
his CW signal can be elimi-
nated by reducing the setting
of your RF Gain control.

Squelch: You'll find this on
most fm rigs, some CB rigs,
and a few Amateur ssb and a-m
transceivers. It's simply a
circuit that cuts off the audio
output when there is no signal
being received. For best sensi-
tivity, adjust it just slightly
beyond the quieting point when
there is no signal present. If
you wish to ignore weak sig-
nals but hear a strong one,
continue past the no-signal
cutoff point for a fraction of the
control rotation. Listening to
very weak signals requires that
the squelch control be com-
pletely off.

Selectivity: This one shows up
on modern receivers, as well as

RE TUNE

Many transceivers have controls that combine two functions in an effort to save space.
The PLATE tuning control on this Drake TR-4C is clearly marked as its only function.
However, the LOAD cantral knob also activates a switch that allows the meter to read
relative output. The RF TUNE control serves as a preselector for the receiver portion,
and as a driver (or exciter) peaking control for the transmitter section.

on some older models. The
circuit is usually in the
intermediate-amplifier (i-f)
system, and the most common
type of control is a switch that
selects between two or three
crystal or mechanical filters,
each with a different band-
width. Many older receivers,
and lately some new ones, have
a circuit that provides a
smoothly variable selectivity.
The width of the selectivity
“window” is usually given in
kilohertz (kHz), such as 2.3, 1.2,
or 0.5, see Fig. 3. Some older
sets had selectivity values as
wide as 50 kHz, which was fine
when there were only a few
Amateur stations to contend
with. To use, select the
sensitivity that provides best
copy for the mode you are
using: 2.3 kHz is fine for ssb in
uncrowded bands, with 1.6 or
1.2 better for crowded areas.
CW can be copied easily with
any of these wider “windows,”
but a narrow 0.5 kHz works
better when the going gets
rough. Some DX "“Big-Guns”
use very narrow selectivities
such as 0.3 or 0.2 kHz (300 or
200 hertz) to dig out weak
signals in a pile-up. One thing
to keep in mind is that the
narrower the window, the more

stable your equipment must be
— you are listening to a slot
only a few hertz wide, and it
doesn't take much instability to
lose a signal.

Sidetone: This one appears on
some transmitters and trans-
ceivers that have an internally
generated tone for monitoring
the code you are sending.
Adjust the control for a com-
fortable volume level while you
hold the key closed. In some
rigs, you can disable the trans-
mitter portion and use the
audio tone alone for cede
practice. Check the book first,
though — it's not nice to
practice your code on the air (it
can be embarrassing, too!).

Tune: This is the one | warned
you about earlier; don’'t become
confused between this one and
the “Lock key/Tune" function.
This particular Tune control is
sometimes labeled “Resonate”
as well. It's the plate tuning
control in a transmitter or
amplifier stage; adjust it for a
dip in plate current; again, see
Fig. 2. Tuning a transmitter
output stage usually involves
adjusting first for a plate-
current dip with the Tune
control, then adjusting the
“Load” or “Coupling” control
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HEATH COMPANY
TON_HARBOR MICHIGAN 49022
. MODEL  HW-104
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our AUX SPKR
PATCH AUDIO

Many rigs have several connectors on the back, most of which serve to connect auxilia-
ry equipment to the transmitter or receiver. Only an instruction book can tell you the
exact function of each, but it's usually a safe guess that ocne marked ANT can be con-
nected to your antenna or tuner. Be careful of those marked external relay (EXT RLY),
because some rigs provide a voltage to cause an external relay to close, and others
merely provide a pair of contacts which actuate the relay. Additionally, the voltage, if
provided, can vary from 6 or 12 volts up to the full 115-Vac line supply. Know what you

have before you plug something into it.

for increased output (and this
will cause the plate current to
increase). Don’t stop with just
two adjustments, however;
return to the Tune knob for a
plate-current dip, then adjust
the loading again. You may
have to do this several times
until you have the maximum
output and the correct value of
plate current. It's best to
practice this into a dummy load
until you get the feel of things
— an antenna that isn’t exactly
right will cause the plate
current and power output to
respond in an erratic fashion,
increasing your tune-up time,
and possibly overheating your
transmitter. You might find the
“Tune” control labeled “Plate”
on some rigs; it has the same
function.

TX Oftset: Many of the newer
vhf fm rigs have this one. It
selects the amount and direc-
tion that the transmitter
frequency is offset from the
received frequency. It is need-
ed for work through repeaters
— the standard offset on two-
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meter fm is 600 kHz, and it can
be either up or down, depend-
ing upon which part of the
band you are in. Some rigs
have provision for a nonstan-
dard offset such as 1 MHz, or
whatever you provide crys-

tals for.

VFO: Variable Frequency Oscil-
lator; this is the frequency-
control oscillator, usually the
main tuning dial, of either a
receiver or transmitter (or
transceiver). It is simply an
oscillator, usually mechanically
and thermally stable, with pro-
vision for varying its output
frequency either by mechanical
(variable capacitor, variable
inductor) or by electronic
(voltage-variable capacitance
diode) means. As you adjust
the VFO freguency, its output
heterodynes (beats, or mixes)
with the incoming signal to
produce an intermediate-fre-
guency signal. The i-f system
amplifies this signal and
passes it along to the detector.
A VFO in a transmitter can
operate directly on the frequen-

cy you want to transmit, thus
taking the place of a crystal, or,
it can be heterodyned (mixed)
with another signal to produce
a third signal {either sum or
difference) that is the cne you
want to transmit.

Zero Beat: You'll find this one
on some transceivers and some
separate receiver/transmitter
setups. It is often a pushbutton
switch that turns on a low-
powered portion of the trans-
mitter circuit — just enough to
let you hear it and adjust the
transmitter frequency to a
selected spot on the receiver
dial. Sometimes called the
“Spot' switch. You'll use it to
place your transmitter frequen-
¢y in that clear spot in the
band (if you can find one), or to
“zero beat” the station you
want to call.

That's the list, from A to Z, of
most of the controls you’ll find
on equipment in use today.
There will be some variations,
of course, and some rigs will
combine several features on
one seemingly complex switch
or control. Also, the modern
trend is to use concentric
shafts and knobs to save
space. You might find the rf
gain and audio gain nestled
together, for instance. Just be
sure you are turning the correct
knob for the function you
desire.

Only a few of the controls
are critical, in that improper
use will damage something or
lead to illegal operation — the
three most important of these
being: 1, the VFO, main-tuning
dial, or whatever controls the
frequency of the equipment; 2,
the PLATE-TUNING control; and
3, the LOADING or OUTPUT
control. These last two can
lead to overheating and
damage to the transmitter, or to
power output above the legal
limit for your license class.

If you have an instruction
book, by all means study it. If
not, then | hope my “what's-it-
for" guide will help you put
that new station on the air with
a minimum of confusion and
worry. HRH



PORTABLE... MOBILE... BASE STATION

the TEMPO

YNCOM St

"i’ 7 DOES IT ALL
" AND GIVES YOU

TEMPO PRESENTS THE WORLD'S FIRST
SYNTHESIZED 800 CHANNEL HAND HELD
TRANSCEIVER

This amazing pocket sized radio represents the year’s
biggest breakthrough in 2-meter communications.
Other units that are larger, heavier and are similarly
priced can offer only 6 channels. The SYNCOM'S price
includes the battery pack, charger, and a telescoping
antenna. But, far more important is the 800 channels
offered by the S1.

The optional touch tone pad adds greatly to its
convenience and the addition of a Tempo solid state
amplifier adds tremendously to its power.
SPECIFICATIONS SUPPLIED ACCESSORIES

Frequency Cowverage: 144 10 148 MHz Telescoping whip antenna, ni-cad battery
Channel Spacing: Receive every 5 kHz, pack, charger.
transmit Simplex or  OPTIONAL ACCESSORIES
+600 kHz Touch tone pad: 355 « Tone burst
Power Requirements: 9.6 VDC generator: 52985 = CTCSS sub-
Current Drain: - 17 ma-standby audible tone control: $28.95 = Rubber
- _ 500 ma-transmit flex antenna: $8 » Leather holster
; Batterias: 8 pieces ni-cad 316 » Cigaretle lighter plug mobile
Top view battery includad charging unit: 86 s Matching 30 watt
: showlng controis Antenna Impedance: 50 ohms oulput 13.8 VDC power amplifier {S30):
Shown wath accessory louch wne pad Dimensions: 40 mm x 62 mm x 389 Matching 80 watt cutput power
‘Fﬁé:srl!'lm (18" 25" amplifier {S80) $169
b )
RF Output: Better than 1.5 watts
Sensitivity: Better than .5 microvolts

Price... 5349 00 With touch tone pad... $399.00
The Tempo line also features a fine line of extremely

compact UHF and VHF pocket receivers. They're low priced, TEMPO VHF & UHF SOLID STATE
dependable, and available with CTCSS and 2-tone decoders POWER AMPLIFIERS

The Tempo FMT-2 & FMT-42 (UHF) provides excelient
mobile communications and features a remote control head
for hide-away mounting.

Boost your signal. . . give it the range and clarity of
a high powered base station. VHF (135 to 175 MHz)

ive P r :
The Tempo FMH-2, FMH-5 & FMH-42 (UFH) hand held PR e Mene Be g
transceivers provide 6 channel capability, dependability and 10W 130W 130410 5189
many worthwhile features at a low price. FCC type accepted anw 130W 130A30 $189
models also available. 2w BOW B80A02 $169
Please call or write for complete information. Also available ;gw ggm ggi;g g:;g
from Tempo dealers throughout the U.S. and abroad. oW =0W 50A02 3129
53\ 2w 30w 30A02 3 88
\ A UHF (400 to 512 MHz) models, lower power and FCC type

B 5. ]
A RUMBE AumDer accepted models also available.
yEw TOLL F“E%‘Eﬁ%g“‘\°‘“‘“ cuon o eV

g j ~
for alt 5‘3‘53\1‘5
b, et 11240 W. Olympic Blvd.. Los Angeles. Calif. 33064 213/477-6701 .
931 N. Euclid, Anaheim, Calif. 92801 714¢772-9200
Butler, Missouri 64730 B16/ 67973127

Prices subject to change withaut notice

More details? Ad Check page 78. May 1979 I:E{l 55



The NEW Swan 100 MX Mobile Transceiver \
Just imagine... over 100 watts of mobile power on 10 thru 80 meters, at your fingertips! ) 5
The Swan MX-100 is compact in size, but not in performance. Noise blanker circuitry, P

RIT control =15 KHz and a host of other features are built in. Swan's reputation for q“,

value engineering backed by their 90 day warranty policy make this 100 watt solid ‘ob * ichpae

state mobile the right rig for you. Call and order yours today and be "rag- 06 of our new cala-
chewing” tomorrow! Suggested Manufacturer's List, $849 .95

Technical Specifications: Semi-CW break-in, built-in VOX, operates from 11 to 15 VDC. current \"Q
drain 130ma receive and 20 amps maximum in transmit at 13.0 VDC  Internal speaker. mobile

mount bracke! retractable tilt stand PSU-5 power supply with speaker for ham shack opera
tion. ST-3 Matching Antenna Tuner available, as matching accessory

Call Jim for your
AR Net Price Quote

(716)235-7540 &7
Amateur Radio
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fog is jam -packed
| with photos & literature v
highlighting the many line lines of line amateur
Py eguipment available 1o you at substaniial savings.
a"{\ e Supplies are imited. send for your free catalog today.
Nl ol

Address _

Q@é’, City _ Siate _Zip.

7
B AMATEUR RADIO JB 1185 Scottsville Read
QfRoc,]gster s 1 & OF ROGHES’I‘ER}\. e

Rochester, NewYork 14624

&
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NEWCOMER OR OLD PRO . . .

ALPHA POWER

IS YOUR KEY T0 A
BIG SIGNAL

ALPHA/VOMAX can

| boost the “talk power”

! of any rig up to ten

times or more. The new

SBP-4 split band speech

processor uses the only

system more effective

than rf clipping — AND

distortion is extremely

low so your voice sounds natural. Under

tough conditions VOMAX can help as much

as most linears. Combine VOMAX with a

good linear and WOW! It's simple to install
and operate with any rlg.

ALPHA 76A is a heavy-duty “rock crusher”
... a full kilowatt {2+ KW PEP), No Time
Limit, all-band desk top linear amplifier. . .

a no-compromise ALPHA with a
FACTORY WARRANTY.

Other superb ALPHA's include the “ULTI-
MATE LINEAR" ALPHA 77Dx and two new
models that require NO TUNE UP at all to
delivery maximum legal power, with No
Time Limit, on all bands. Call or write your
dealer or ETO direct for detailed literature

O YEAR

on all ALPHA products.

ALL BAND TRAP ANTENNAS!

g > - e— WP w—%‘\ .,,ﬂ.{_.ﬂ"—*i)_v___!g_' uon ¢ eGP

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

PRETUNED - COMPLETLY ASSEMBLED - E
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 with 90 #t. RG58U-52 ohm feediine, and PL259 connector, Insulators, 30 ft.
300 Ib. test dacron end supports, center connector with built in lighning arrester and statlc discharge -
molded, sealed, weatherproof, resonant traps 1"X6"- you just switch to band desired for excellent worldwide
operation = transmitting and recleving! WT. LESS THAN 5 LBS.

160-B0-40-20-15-10 bands 2 trap--149 ft with 90 rt. RGS58U - connector - Model TTTBU . . .$59.95
B0-40-20-15-10 bands 2 trap --- 102 ft. with 30 #t. RG58U - connector - Model S98BU . . .$54.55
40-20-15-10 bands 2 trap -— 54 1t. with 90 ft. RG58U coax - connector - Model 1001BU . , . $53.85
20-15-10 bands 2 trap =~ 26 ft. with 90 ft. RG58U coax - connactor - Model 1I0OTBU . ... $52.95

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada Is $5.00 extra for postage =
clerlcal = customs - etc.) or order using _ VISA Bank Americard - MASTER CHARGE - AMER. EX~
PRESS. Give number and ex. date. Ph {-308-236-5333 9AM - 6PM week days. We ship In 2-3 days.
PRICES MAY INCREASE SO - ORDER NOW AND SAVE! All antennas guasranteed for 1 year. Noney
back trlal | Made In USA . FREE INFC.AVAILABLE ONLY FROM.

WESTERN ELECTRONICS Dept. AH-5

Kearney, Nebraska, 68847
L)

...atlast...
vour shack organized!

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

%149* S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your

viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.

Also availablein Unfinished Birch, $134.95,
Additional Infermation on Request.

Checks. Money Orders, BankAmericard
and Masler Charge Accepled.

F.C B. Culver Gity. (In Calif, Add 6% Sales Tax.)

S-F AMATEUR RADIO SERVICES
DEPT. HZ-12 » 4384 KEYSTONE AVENUE « CULVER CITY, CALIF. 80230 — PHONE (213) 837-4670

Radio equipment
net included

Floor Space: 39" Wide 30" Deep




Go Mobile With Our
New | 5-Band RigQ.

A Good Buy At $595.

A Little Midnight Oil. Our
technical people stayed
up nights fitting 5 bands

into our standard model 103
chassis. The result is the Alda 105.
It's a marvel of engineering. And now
it's ready for you to enjoy.

Companionship on
the Road. You'll
have the power to
stay in touch wher- |
ever you go. 250
watts PEPor dc in-
put on 80, 40 and |
20, 200 watts on £
15 and 10 meters.

The ultra-stable
VFCO and solid-
state, broadbanded
final make mobile operation a real
pleasure. You'll also appreciate the
standard RIT feature.

Wide Frequency Coverage. On 80, 40
and 20 meters you get complete band
coverage. Plus MARS frequencies
without modification to the transceiver.
The Alda 105 covers all the 15 meter
band, and from 28.5 to 29.0 MHz on
10 meters. Optional crystals are avail-
able for additional
coverage on 10
meters, including
the novice band.

Mobile Power.
The transceiver
reguires a nomi-
nal 13.8 volts dc¢
input at 20 amps.
When you oper-

The PS-130 delivers
30 amps regulated
and requires 117v or
220w, 50/60 Hz input,

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

ate mobile, just connect
the transceiver directly to the battery.

Base-Station Power. For base-station
operation, you'll need an ac power
supply. The Alda PS-130 will give you
full rated power on SSB and CW.The
PS-115 will give you full power on
SSB and 75% of full power on CW.

Summary Specifications.

Frequency
Coverage. .. .3.50 to 4.05, 6.95 to
7.50,13.95 to 14.50,
20.95 t0 21,50, 28.45
to 29.00 MHz
Input Power
With power
from car
or Alda
PS-130....250 watts PEP or
dc on 80, 40 and 20
meters, 200 watts
PEP or d¢c on 15 and
10 meters
With power
from Alda
PS-115. .. .250 watts PEP/200
watts dc on 80, 40 and
20 meters, 200 watts

PEP/A75 watts dc

on 15 and 10 meters
Dimensions. .3} inches (82 mm)

high, 9 inches (228

mm) wide, 12} inches

(317 mm) deep
Weight. . .. .. 8} Ibs. (3.77 kg]

$595 Introductory Price. See your
dealer or write to us directly for
ordering information. Our address
is Alda Communications, Inc., 215
Via El Centro, Cceanside, CA 92054,
Phone (714) 433-6123.

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

Model HM-1 Microphone...$ 1495

Model MM-1 Mobile mount. 395
Model PC-701 Noise

Blanker. . ............... 39.95
Model PC-801 Dual xtal

calibrator, 100 kHz and

28 KHz v ssms o zvn e 19.95

Model PS-115 Power supply B84.95
Model PS-130 Power supply 149.95

alda105

We're proud it's built in the U.S.A.



BENCHMARKS

Using Surplus Relays

Surplus 24-volt dc relays are
often available to the amateur
experimenter at attractive
prices. Most of these relays are
well designed (and originally
very expensive), but hams tend
to steer clear of them since a 24-
volt de power supply is required.
Not so. I've been using these
relays, powered off the ac line,
for many years; not even a trans-
former is needed, just a silicon
diode, a resistor and a filter
capacitor.

Some of the late-model, her-
metically sealed relays have a
relatively high resistance, but
most of the open-frame types
have a resistance in the range
from 150 to 500 ohms. With the
circuit shown in Fig. 1, the dc
output from the diode is 54
volts. If the resistor is chosen
with the same resistance as the
relay coil, 27 Vdc will be im-
pressed across the relay. Use a
10-watt wirewound resistor. The
filter capacitor only has to be

-— 2TVOC —»

500 mA
200 PV

o .
W .
S4voG
5
1T vac

Fig. 1. Operating a 24 Vdc relay from the
117 Vac line. Resistor R is a 10-watt wire-
wound unit, the same resistance as the
relay coil.
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large enough to keep the relay
from buzzing; generally 100 uF
will be more than enough. An
electrolytic rated at 150 volts
costs only a few cents more
than one with a 50-volt rating,

500 mA e

200 Piv Wi -
GLOBAR
At RESISTOR
WIREWOUND |
*+ €l RELAT
F SO

1000
17 VAG S0V |.'"D ONMS)
ia
Lc/'c [T +

time delay R2
4- 5sec 500 FR-9
8-10 sec 500 FR-50
15-20 sec 250 FR-50
20-30 sec 250 FR-8

Fig. 2. Time delays to expect with dif-
ferent Globar resistors (based on 110-
ohm relay coil). Value of C1 can also be
varied.

and the higher rating is worth-
while in terms of trouble-free
operation.

You can cobtain a small time
delay (that is, the relay will hold
in for a small time after the
switch is turned off) of one to
two seconds by simply increas-
ing the filter capacitor to 500 to
1000 pF. For this application a
50-working-volt capacitor is suit-
able. For longer delay periods —
up to 30 seconds — use a
Globar resistor in series with the
coil as shown in Fig. 2. | tried
two different types of Globar

resistors, type FR-9 and FR-50.
The FR-9 is used for replace-
ment service in tv sets and is
widely available. It works quite
well with relays having 150 chms
coil resistance or less. The
FR-50 works best with coils with
greater than 150 ohms resis-

Fig. 3. Rapid armature pickup occurs in
this circuit because of the low cold-
resistance of the lamps, allowing an in-
itial over-voltage.

tance. If you can't find an FR-50,
it is interchangeable with type
FR-100 and FS-890 (type num-
bers by Workman Associates,
the distributor).

Time delays can be roughly
predetermined from Fig. 2. If a
relay has too high a resistance
for a particular application, it
can be lowered by the simple ex-
pedient of putting a composi-
tion resistor in parallel with
the coil.

The opposite effect — rapid
pickup — can be obtained with
the circuit shown in Fig. 3. The
two No. 313 pilot lamps have
very low resistance when cold,
and this permits rapid relay
pickup because of the initial
over-voltage. Supply voltage is
reduced to normal as soon as
the lamp heats up and its resis-
tance increases. An ordinary
relay in this circuit, in parallel
with 60 xF, was sufficiently
responsive to follow keying at 20
words per minute.

Neil Johnson, W20LU

Great-Circle Maps

A great many of the people
who requested great-circle bear-
ing computer printouts as a re-
sult of my “DX Antenna Point-
ing” article in the August issue
of Horizons also inquired about
obtaining the azimuthal equi-



distant maps that were de-
scribed in the article. This
prompted me to complete work
on a computer program that |
started several years ago to
draw such maps.

The program itself is straight-
forward, but the data base as-
sociated with it is truly stagger-
ing, consisting of almost 20,000
data elements. This is why | put
off completing it for so long. The
computer time required to pro-
cess and draw each map is
much more than that required
for the standard great-circle
printout, so the cost is slightly
greater. The maps are printed on
11 x 14 inch paper; in addition
to geographical data, all major
political boundaries are shown,
but no attempt has been made
to label individual countries
due to the enormous program-

ming complexities it would en-
tail, not to mention the addition-
al cost.

I will supply custom-made
azimuthal equidistant maps to
interested Horizons readers
according to the following price
schedule:

$5.00 postpaid via 3rd class
mail, worldwide

$56.76 postpaid via 1st class
mail, U.S.A,, Canada, and

Mexico

$6.50 postpaid via Air Mail,

worldwide

When ordering your map, be
sure to include your mailing ad-
dress and the location for which
the chart is to be made. If you
live in a rural area or a town of

NEMA RIIMUTHAL EQUIDISTANT MRP CEMTERED OM

, WIHR

SCALE OF DIS'AMCE FROM CEWTER
LY i )

e AP i8c00 y g
J zgo'n Ew 06 |§n [LZE] Ia‘j‘:‘!:

Computer-drawn great-circle map centered on Greenville, New Hampshire.

less than 10,000 population,

carefully describe your location

with respect to other nearby

towns so your latitude and longi-
tude can be determined.

Bill Johnston, NSKR

1808 Pomona Drive

Las Cruces, New Mexico 88001

TS-520 Dial-Drag
Adjustment

The VFO dial on the Kenwood
TS-520 uses a special planetary
drive system for exceptional
smoothness. If a rough spot de-
velops, or if there seems to be
undue backlash, the following
steps may be taken to readjust
the dial.

1. Remove the VFO knob and
the 100-kHz dial plate

2. Remove the front bearing
and the felt washer

3. With the sub-dial set at 300,
turn the retaining collar on the
planetary drive mechanism
counter-clockwise slightly
(1/8 of a turn at a time) until
the shaft moves smoothly
from end to end of the normal
travel (0-600). Use a pair of
long nose pliers to turn the
collar

NOTE: Do NOT turn the collar
more than one turn counter-
clockwise or the center shaft
will spring out of the planetary
drive

4. Replace the felt washer and
install the front bearing, leav-
ing the two mounting screws
approximately one turn from
maximum tightness

5. Center the bearing carefully
and tighten the two mounting
screws

6. Check for smooth operation
from 0-600 kHz. Repeat step 5
as necessary

7. Replace the 100-kHz plate
and the VFO knob

The TS-520 VFO dial should now
operate smoothly over the entire
dial range.

HRH
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April 27, 28, 29, 1979
HARA ARENA AND EXHIBITION CENTER DAYTON, OHIO

DAYTON

® Technical Forums e Special Group Meetings

e ARRL and FCC Forums e Fabulous Prizes

® GIANT Flea Market e CW Proficiency Tests

e New Products and Exhibits e Amateur of Year Award

e Grand Banquet e Special Achievement Awards
e FCC Exams e Expanded Parking

Information Brochure Available in March.

FOR MOTEL RATES AND RESERVATIONS WRITE BOX 44, DAYTON, OH 45401
OR CALL (513) 228-0016 9 A.M.-5 P.M. EST WEEKDAYS

FOR OTHER INFORMATION CALL (513) 293-0459 — 5-10 P.M. EST

Bring Your Family and Enjoy A Great Weekend in Dayton

Sponsored by The Dayton Amateur Radio Assn., Inc., Box 44, Daylon, OH 45401

ROSS DISTRIBUTING COMPANY BELDE N @

Ross J. Hansen, WB7BYZ

78 South State, Preston, Idaho 83263 NP";',., - 100fl m
UIMOET z ! ITI
(208) 852-0830 5 2 9888 & i i
' = 39¢Mt 200 28 i
Ross Specials: Looking for a good buy in Ham 00 33 2
Gear? Call all the Watts lines first, then call me. | 8214 s - e
will be $1.50 to $40.00 less depending on the 100 18 59
amount of your purchase. Plus | want to be sure 25¢/tt. e 28 Lo
that you are happy with your selection. We have 400 38 123
Kenwood, Yaesu, lcom, Ten-Tec, Drake, Dentron, 8237 100 20 6.6
Hygain, ETO, Mosley, Cush-Craft, Hustler, Larsen, 21¢/ft % 45 &
Taylor, MFJ, etc. We have the largest stock and $00 78 25.6
best selection of amateur equipment in the Inter- 8267 100 20 66
mountain West. Call (208) 852-0830. Close Mon- 25¢/ft  m 3 &
200 T8 256

days at 2 p.m.

8448 Mo al Cond. — B

o ] AWG Gn ommp — §:22. |T=30), [ 78]
16¢Mt 218 oexs0 9

_"{. /"’
é: at _mk-——! 403 e e ey — ooy, (285301, [$52)
Y AWG (in mm) — 2-16, (26x30). [1.52],
S 26¢/it 6-18. (16x30, [1.17) :
T P

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY « HOUSTON, TEXAS 77002
713/658-0268

60 [:E:] May 1979 More details? Ad Check page 78.



BUILT FOR ACTION
FROM THE GROUND

If you've got a calling for far-reach-
ing action, have we got a number
for you!

Swan’s 4010V: precision engi-
neered for 40-20-15-10 meters.

®=i %o

89
FREQUENCY

Tyrpical VEWR surves

With slim-line traps, this 4-band
vertical offers advanced light-
weight construction with heavy
weight performance.

4010V’s fine-tuned to handle
2000PEP. With a typical VSWR of
1.5:1 at resonance.

Powerfully designed—yet power-
fully simple to set up.

No-hassle installation. The 21

e vertical comes in short, easy to
assemble lengths. Complete with
mounting hardware. You're up
and running in record time.
Expandable too. No trick at all
to stretch your reach into 75
T —— . neters, with the optional Swan
FRMOLENCY 75 AK Kit.
For the outstanding 4010V 4-band
trap vertical and the 75 meter

add-on kit, see your Swan dealer
today. And by all means, use your
Swan Credit Card.

o

Please rush full specs for Swan's
O 4010V 4-band trap vertical antenna

n 78-meter Kit
Name

Address

City

State Zip_

e e — e ——————————y

L L L Ly .

Swan

ELECTRONICS

a subsidiary of Cubic Corporation

305 Airport Road, Oceanside, CA 92054

Swan's continuing commitment to product improvement
may affect specifications and pricus without notice.



PRODUCT
SHOWCASE

For literature on any of the
Product Showcase items use
our ad-check service on page 78.

DS3100 RTTY Terminal

HAL Communications Corp.
is proud to announce a new
standard of comparison in elec-
tronic RTTY terminals — the
DS3100 ASR. The new terminal
features full buffering of both re-
ceived and transmitted data,
thus permitting perparation of
transmit text while receiving, as
well as storage of up to 150 lines
of received text and 50 lines of
text to be transmitted. The ter-
minal also features a new screen
format with twenty-four 72-char-
acter lines split to show both
receive and transmit buffers,
line numbering for each buffer
area, on-screen status indica-
tors to show terminal code, rate,
mode, etc., and a new high-
contrast green P31 phosphor
screen for easier viewing. The
screen also uses bright/dim in-
tensity changes to differentiate
between keyboard and received
data.

A total of ten “HERE 1S pro-
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grammable identifier messages
are available, two of which can
be saved even while power is re-
moved from the terminal. An
IDENT feature allows Morse
identification, regardless of the
terminal’s selected data code.
Qther features include a real-
time clock, programmable
answer-back (WRU), upper and
lower ASCII, ASCll speeds from
110 to 9600 baud, four keyboard
operated output switches to
control accessories, and a full
25 pin modem connector, for
ASCIl computer connections.

As in the previous DS3000
KSR V3 terminal, the new
DS3100 ASR will send and re-
ceive all three data modes
(ASCIl, Baudot, and Morse),
allows use of continuous, line,
or word transmitting modes, and
has synchronous idle, unshift on
space, and word wrap-around.
Both the electrical and mechani-
cal features of the terminal have
been completely redesigned to
use a Z80 microprocessor, plug-
in circuit boards, and allow easy
service. A front-face legend has
been added to the keytops to
fully label all control functions
of the terminal and simplify
operation.

The keyboard and new stream-
lined cabinet are color coordi-
nated in a new two-tone castle
tan and chocolate brown finish.
The terminal weighs 45 |bs (20.4
kg) net (55 Ibs/25 kg shipping)
and can be connected for use
with 120 or 240 Vac, 50 or 60 Hz
power mains. The cost is
$1995.00 including shipping
within the United States and
deliveries of the first units will
start by May 1, 1979. Contact
HAL Communications Corp.,
Box 563, Urbana, lllinois 61801
(phone 217-367-7373) for further
information.

NDI 800 Channel

2-Meter Transceiver

NDI, Incorporated, of Tor-
rance, California, has announced
the HC-1400, a new, high-per-
formance 2-meter fm mobile
transceiver of advanced design.

This microprocessor-controlled,
digitally synthesized unit has
800-channel capability within
the Amateur 144-148 MHz band,
and offers 5 or 10-kHz channel
spacing. A fast-acting single-
knob selector shifts LED digital
frequency readout in 10-kHz
steps; the HC-1400 also has a
100-kHz “speedup” button.
Transmit frequency offsets
are preprogrammed, and are
switchable to plus or minus 600
kHz. Simplex operation is also
available. The HC-1400 can be
programmed to hold three trans-
mit-receive frequency pairs in
memory, with the capability of
instant recall. The transmitter
delivers 25 watts output, and re-
quires 13.8 Vdc for operation.

The receiver is sensitive, se-
lective, and uses an FET front-
end with three coaxial resona-
tors. The dual i-f has a crystal lat-
tice filter and multiple tuned cir-
cuits.

For more information write to
NDI, Inc., 2212512 South Ver-
mont, Torrance, California
90502,

Coil kits for
Home Brewed
Equipment

Most Amateur Radio equip-
ment requires the use of coils or
small inductances of some sort
in their construction. These are
often the most difficult items to
find when you try to gather the
parts for a project that catches
your fancy.

Caddell Coil Corporation is
now offering coil kits for the
more popular home-brew proj-
ects. Their new list, No. 4C,
covers dozens of the most pop-
ular types of equipment from
Amateur literature over the past
few years. The coil kits available



cover Novice, miniature, and
high- or low-power rigs from
ham radio, QST, and the ARRL
Radio Amateur's Handbook.
Other projects covered include
rf amplifiers, transverters, con-
verters, preamplifiers, VFOs,
transmatches, wattmeters, and
more,

Caddell’s kits include the
wound coils or inductances
specified in the construction
article, and their list indicates
the source of the article as well
as the price for the kit. They
stock standard values of rf
chokes, inductors, and trans-
formers, which are available in
addition to kits or custom-de-
signed components. For your
copy of list No. 4C, write Caddell
Coil Corporation, 35 Main St.,
Poultney, Vermont 05764.

Story of Electronics
Comic Book

An all-new and updated edi-
tion of Radio Shack’'s popular
educational comic book, “The
New Science Fair Story of Elec-
tronics . . . the Discovery that
Changed the World,” is now
available for free distribution to
schools, clubs, youth groups,
and interested individuals.

The 24-page, full-color booklet |

traces the development of elec-
tronics from ancient times to the

present, focusing on the human
interest side of science. Impor-
tant discoveries and the people
who made them are described in
the easy-to-read narrative.
Topics included are magnet-
ism, ancient use of batteries,
electricity in nature, the devel-
opment of “wireless” communi-
cations, TV, radar and the tran-
sistor, electronics in aviation

and space exploration, the com-
puter age, and much more.

Previous editions of the free
booklet, of which more than 10
million copies have been distrib-
uted, found wide use as an edu-
cational tool, according to Radio
Shack spokesmen.

Included within the new edi-
tion are coupons which may be
used to request additional

Attention HAMS

LGGKING

Donot attermpt Lo
raise antenna or
antenna supporl
near power lines—
YOU CAN BE KILLED!

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 torce 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.

UNIVE RSAL TOWERS

Universal Manufactunng Co. 12357 E8 Mile Rd. Warren, Mich. 48089 [313] 774- 4140

FREE STANDING ALUMINUM TOWER
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copies, a membership in Radio
Shack's free-battery club, and a
$1 gift certificate that can be
used toward the purchase of any
Science Fair or Archer kit at par-
ticipating stores.

The New Science Fair Story of
Electronics is available free
from participating Radio Shack
stores and dealers, nationwide.

Kantronics Morse code
Teletype Reader

Kantronics' Field Day* is a tri-
mode microcomputer system
that reads and displays Morse
code and radioteletype signals
and computes Morse code
speeds. It is acomplete unit that
doesn't require peripheral equip-

smarter tools from CSC.

CONTINENTAL SPECIALTIES CORPORATION

Canada Len Finkler Lid . Ontano

*Suggesied U5
Prices. specilicalions subject lo change without natice
ECopynght 1979 Continenai Specialtes Corpoatian

Complete,
easy-to-follow
instructions

help make this a
one- night project.

70 Fullon Terr, New Haven, CT DB500 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES San Francisco (415) 421-BB72 TWX 910-372-7992
Ewope CSC UK LTD Phone Satfron-Walden 0799-21682. TLX 817477

Call toll-free for details

1-800-243-6077

sale Available at selected local dstnbutors

Guess who builds
this great $19.9¢
Logic Probe. |

With this easy-to-build Logic
ou Probe Kit from CSC and justa
m few hours of easy assembly —
thanks to our very descriptive step-by-step
manual—you have a full performance logic
probe. With it, the logic level in a digital circuit
translates into light from the Hi or Lo LED;
pulses as narrow as 300 nanoseconds are
stretched into blinks of the Pulse LED, triggered
from either leading edge. You'll be able to probe
deeper into logic with the LPK-1,one of the

LOGIC

PROBE
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ment or television monitors for
use.

Field Day is lightweight and
portable. A movable support arm
tilts the unit to four different
viewing angles and doubles as a
handle for field use. The enclo-
sure is sturdy and durable, but
light and compact as well. Front-
panel controls include ON/OFF,
SPEED (display), EDIT, (word)
SPACE, and RESET.

Field Day copies incoming or
outgoing signals through the
audio output of a receiver. (Out-
going signals are monitored
through receiver sidetone provi-
sions.) An internal speaker is
enclosed, and volume is ad-
justed through the receiver
audio gain potentiometer. If

Morse code is being copied,
Field Day screens out unwanted
signals with an active 200-Hz
bandwidth filter. The 750-Hz
center frequency signals are
then entered into the microcom-
puter system, which uses an
8035 chip.

Once signals are converted to
alphanumeric text, they are ad-
vanced from right to left across
ten 14-segment displays. When
in the code-speed mode, the two
leftmost LEDs display the speed
while text advances across the
others.

Two Morse copying modes
are accessed on the front panel.
In the standard copying mode,
fairly strict Morse specifications
are applied to the incoming
code. If spacing or weighting is
incorrect, the unit will display a
variety of mumbo-jumbo. This
mode is good for copying good

""'Field Day' is a trademark of Kan-
tronics, Incorporated. All rights re-
served.



code, and acts as the perfect
“judge” for practicing Morse
sending.

When the code editor is en-
gaged, Field Day processes the
signals with a relaxed program
that effectively analyzes and
edits poorly sent code. The cor-
rected version is then displayed.
With the code editor in use, a
majority of the signals found on
the air were edited on 90 per
cent accuracy levels in labora-
tory tests. These tests used ran-
dom signals from all classes of
Amateur bands.

In addition to code editing, a
word spacing control is included
on the Field Day front panel.
This control determines the
most likely word breaks and in-
serts spaces into bunched copy.

Field Day computes code
speed with an accurate sam-
pling program. This program is
based on the basic Morse ele-
ment, which is the duration of a
single dit. The speed is tracked
during the transmission, and
changes are conducted and dis-
played on the LEDs. Morse code
speeds are displayed at the
touch of a front panel button.
When not in use, all ten LEDs are
devoted once more to code-text
display.

In RTTY mode, which is con-
trolled from the back panel, the
standard 60, 67, 75, and 100
words-per-minute Baudot tele-
type speeds are copied. With no
other teletype equipment, the
two-tone signals can be read as
standard text. Also found on the
back panel are terminals for
audio input, TTL compatible in-
puts, TTL compatible demodula-
tor output from the unit, and a
phone jack for attaching
headphones.

The Field Day enclosure is
cream-colored with a brown, tan,
and cream front panel. The 14-
segment LED displays are red
and are protected by a red poly-
lens filter, laminated into the
front panel.

For more information, contact
Rick Link, WBOKDE, Advertising
Manager, Kantronics, Inc., 1202
East 23rd Street, Lawrence, Kan-
sas 66044.

THISIS IT
BIRD

MODEL 4431 THRULINE®

RF DIRECTIONAL WATTMETER
with VARIABLE RF
SIGNAL SAMPLER — BUILT IN
IN STOCK FOR PROMPT DELIVERY
AUTHORIZED DISTRIBUTOR

® b

associates
115 BELLARMINE
ROCHESTER, MI 48063

CALL TOLL FREE
800 — 521-2333
IN MICHIGAN 313 — 375-0420

July 28 thru August 10, 1979

Qur 20th year of successful teaching

Boost your Ham Skills
on the Blue Ridge

‘A Vacation with a Purpose'”

Two weeks saturation learning program
in Amateur Radio:

@ Novice to General
® Ceneral or Technician to Advanced
® Advanced to Amateur Extra

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

C. L. PETERS, K4DNJ, Director
Oak Hill Academy Amateur Radio Session
Mouth of Wilsan, Virginia 24363
Name__ Call

COAXPROBE®

COAXIAL RF PROBE FOR
FREQUENCY COUNTERS
AND OSCILLOSCOPES

*MONITOR YOUR SIGNAL DIRECTLY
FROM THE COAX LINE
*5-2000 WATTS PEP
*QUTPUT: .31v-1.8v RMS 8-800 WATTS
*INSERTION LOSS LESS THAN
.2db (3-30 Mhz.)
*USEFUL RANGE: .5 to 150 Mhz.
Eliminate jerry-rigging when you need to
monitor your signal. The CoaxProbe®
will work on both frequency counters and
oscilloscopes (of proper bandwidth).
Just connect the probe into your coax line
and hook up your lest equipment.
Because of its low loss, you can leave
it in while you operate!

LYTL-LOAD®

ONLY

$8.95

NEW!

30 WATT DUMMY LOAD

FOR QRP AND 2-METERS

Now! A dummy load that's just the
right size for low power work. Rated
at 30 watts for 30 seconds, the Lytl-
load® is perfect for Qrp work,
2-meters or any application where
low power and small size are re-
quired. The Lytl-Load® has a range
to 150 Mhz with SWR of 1.4:1 at 150
Mhz and 1.1:1 at 30 Mhz.

All Eagle products carry a 10 day,
money hback (minus shipping) guar-

antee. Please add 51 per order for ship-
ping.

ORDER TODAY FROM:

EAGLE ELECTRONICS
Box 426 C
Portage, MI 49081

LOCATED AT 4475 W. MILHAM ROAD
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SPEAKS FOR
ITSELF!

pace COMMUNICATOR

PATHCOM INC. AMATEUR PRODUCTS GROUP
24105 SOUTH FRAMPTON « HARBOR CITY, CA 90710

sufru TRRRSCEVER |

CALLTOLL FREE 800-421-1196

W8 poce o
31 L
i £ i

= STNTHEmITEN

L & i

UNADILLA

‘W2RAU Baluns

DEMANDED BY
PROFESSIONALS
WORLD: WIDE
GVER 12YEARS

FULL-POWER, QUALITY \
HAM ANTENNA PARTS

AT YOUR DEALER

* BALUNS -TRAPS-INSULATORS
o QUAD PARTS-ANTENNA NITS
* BOOM/MAST MOUNTS-WIRE

¢ CABLE- CONNECTORS

WRITE FOR FULL CATRLOG

«TheOriginal Lightning Arrest [Enclose 30¢ Stamps |

~550% Streng th
#Stainless Hardware

+sealed ; — 2 rewse UNADILLA/REYCO DIVISION (ept. HRH |
*GUARANTEED e L JFCamsans me

BYAIHINKE GTREFT rast sYRACUSE NEW vORK THonT
\_—_ DEALERS WANTED- OVER 300 WORLD-WIDE ——

AE S0
DOAK

Featuring Yaesu, lcom, Drake, Atlas, Ten-Tec, Swan, DenTron, Pace, Palomar, Alda, Midland,
Wilson, KDK, MFJ, Microwave Module, Standard, Tempo, Astron, KLM, Hy-Gain, Mosley,
Larsen, Gushcraft, Hustler, Mini Products, Universal and Tristao Towers. We service every-
thing we seli! Write or call for guote. You Won’t be Disappointed,

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

ONEIDA COUNTY AIRPORT TERMINAL BUILDING

Warren ORISKANY, NEW YORK 13424 wfz‘;:sﬂ

K2IXN
Call Tall Free: 1-800-448-7914 New York State Residents Call: 315-337-2622 or 315-337-0203

66 [:E:] May 1979 More details? Ad Check page 78.
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mobile communications microphones

b EENEE

Shure Brothers Ing., 222 Hartrey Ave., Evanston, IL 60204  In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

uality assurance is your

Originally designed for battlefield ruggedness, the microphone elements
in Shure mobile and communications microphones offer unequaled
reliabiiity. Our quality control enginesrs anticipate the worst possible field
conditions. These microphones have been subjected to the most rigorous
tests in the industry, including six-foot drops onto hard floors; viclent
vibration tests; temperature variation tests ranging from a bitter -54°F. to
a searing 185°F.; and 100% humidity tests. We've even dragged them
behind aulomobiles on open roads and subjected them to a battery of
corrosion tests, And yes, they really work after all that!

Exclusive Three-Way Flex Tester

Shure knows that the single most common cause of microphone
malfunclion is failure of the cord. An exclusive Shure-designed
story-and-a-half tall microphone cord tester dishes out more abuse than
the average microphone gets in a lifetime.

Stretch, rock, and twist: first, the cord tester stretches the microphone to
the full length of the cord. Then it simultaneously rocks the microphone
270" at the end of the cord while 1t gives the microphene a viclent 90°
twist in two directions. And this goes on day after day!

3-D Shake Tester

A microphone that fails spells
disaster for a mobile com-
munications system, Every Shure
microphone (s designed to
withstand hours in our brutal 30
Shake Tester — simulating years
of driving aver rough, bumpy
roads.

Million-Cycle Switch
Tester

Anaother abused microphone
companent is the switch.
Shure-designed long-life leaf
switches operate with a wiping
action that resists the buildup of
corrasion and dirt. And Shura's
ongoing tests show that they
continue to make contact reliably
and positively after ane miflion
switching operations.




¢ Fullrange of adjustment in
tension and contact spacing.

= Self-adjusting nylon and steel
needle bearings.

¢ Solid silver contact points.

* Polished |lucite paddles.

= Precision-machined, chrome
plated brass frames.

* Standard model has black,
textured finish base; deluxe
model is chrome plated.

* Heavy steel base; non-skid feet.

TIAMBIC
PADDLE

WRITE FOR LITERATURE

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

BCMNCHER,INC,

333 W. Lake Street, Dept. A
k\Chicagu. Ilinois 60606 = (312) 263-1808

=,

only

$64.95

Kantronics Freedom VFO

With over 350,000 licensed amateurs on the air, variable
frequency operation isn't a luxury, it's a necessity.

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

The Kantronics Freedom VFO will drive the high impedance oscillator
tubes of transmitters like the HW-16, DX-160, DX-35, 2-NT and many other
“oldies-but-goodies.”

The Freedom VFO sets you free to roam from 3.650 to 3.750 MHz,
;OEO to 7.200 MHz, and 21.000 to 21.200 MHz. Its compact size is HWD

" by 5" by 7.

Stop slaving over the rockpile and order a Freedom VFO today.

Or write us for information and a list of authorized Kantronics dealers.

KK ANTRONICS

The Lightweight Champs.
Phone: 913-842-7745

1202 East 23rd Streer
Lawrence, Kansas 66044
We accept Visa, Master Charge, check and money orders

J/

FOR THE HAM

A BELT BUCKLE

From The COLORADO SILVER CC
Cast In SOL/ID BRONZF

ENGRAVED WITH CARE

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

APPROXIMATE SIZE
OF BUCKLE2Y: "% 3"

COLORADO SILVER CQ

P. 0. BOX 1755
ASPEN, COLO. 81611

COLO, RES, INCLUDE 3% SALES TAX

Anytime
have a question
about your Ham
Radioc HORI-
ZONS subscrip-
tion, please in-

you |

I

l

|

clude a mailing I
!

|

|

|

AFFIX
LABEL

HERE
label to insure

prompt service

on your inquiry.

CHANGE
OF ADDRESS

Moving? Please
let us know 4-6 | —
weeks before-

hand. Or, if any- - \—
thing is wrong with your current mail-
ing label, please carefully print the
updated information below and affix
your present label above.

PLEASE HELP USTO SERVE YOU BETTER

M R4ADIO 5
I'BRIZONS Greenville, NH 03048

e _

Call_
Name
Address SR
City e
State Zip__

I
I
I
I
|
i
|



Yesterday you could admire all-band
digital tuning in a short wave receiver.




LOCATOR

TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER

Arizona

Delaware

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

Arizona's 1 ‘"Ham' Store,
Kenwood, Yaesu, Drake, ICOM,
& more,

California

C & A ELECTRONIC ENTERPRISES
22010 5. WILMINGTON AVE.
SUITE 105

P. 0. BOX 5232

CARSON, CA 50745

800-421-2258

213-834-5868 - Calif. Res.

Not the biggest, but the best —
since 1962.

JUN'S ELECTRONICS
11656 W. PICO BLVD.
LOS ANGELES, CA 90064
213-477-1824 Trades
714-282-8682 San Diego
The Home of the One Year
Warranty — Full Service.

SANT ELECTRONICS CO.

8106 S. SORENSEN

SANTA FE SPRINGS, CA S0670
213-698-1388

Amateur Sales and Service.

See Rick WBEEWE or Gary WDGEFWQ.

SHAVER RADIO

3550 LOCHINVAR AVE.
SANTA CLARA, CA 95051
408-247-4220

Atlas, Kenwood, Yaesu, KDK,
lcom, Tempo, Wilson, Ten-Tec.

Connecticut

THOMAS COMMUNICATIONS

95 KITTS LANE

NEWINGTON, CT 06111
800-243-7765

203-667-0811 - Conn. Res.

Call Us Toll Free —

See Our Full Page Ad in this Issue.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

Delaware's Largest Stock of
Amateur Radio Equipment

& Accessories.

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

One of America's Largest
Amateur and SWL Stores

Florida

AGL ELECTRONICS, INC.
1800-B DREW STREET
CLEARWATER, FL 33515
813-461-HAMS

West Coast's Only Full Service
Amateur Radio Store

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

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE
MIAMI, FL 33137

305-573-8383

The Place For Great Dependable
MNames in Ham Radio

RAY'S AMATEUR RADIO

1580 US HWY. 19 SOUTH
CLEARWATER, FL 33516
813-535-1416

West Coast's only dealer: Drake,
ICOM, Cushcraft, Hustler.

Hlinois

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.

9624 FT. MEADE ROAD
LAUREL PLAZA RT. 198
LAUREL, MD 20810
800-638-4486

R. L. Drake, Ten-Tec, ICOM, Swan,
Tempo, Wilson, DenTron, Mosley.

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

“Amateur Excellence'

ERICKSON COMMUNICATIONS, INC.

5456 NORTH MILWAUKEE AVE.
CHICAGQ, IL 60630
312-631-5181

lllinois (Qutside 312)
800-972-5841

Qutside lllinois 800-621-5802
Hours 9:30-5:30 Mon., Tues., Wed.,

Fri.; 9:30-9:00 Thurs,; 9:00-3:00 Sat.

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.

KLAUS RADIC, INC.

8400 NO. PIONEER PARKWAY
PEORIA, IL 61614

309-691-4840

Let Us Quote Your Amateur Needs.

Michigan

ELECTRONIC DISTRIBUTORS
1960 PECK STREET
MUSKEGON, M| 49441
616-726-3196

Dealer for all major amateur
radio product lines.
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LOCATOR

Continued

Minnesota

PAL ELECTRONICS INC.

3452 FREMONT AVE, NO.
MINNEAPOLIS, MN 55412
612-521-4662

Midwest's Fastest Growing Ham
Store. Where Service Counts,

Nebraska

COMMUNICATIONS CENTER, INC.
443 N. 48 STREET

LINCOLN, NE 68504
800-228-4097

Kenwood, Yaesu, Drake and More
at Discount Prices.

RADIOS UNLIMITED

P. O. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

New Jersey's Fastest
Growing Ham Store.

New York

——

Pennsylvania

ELECTRONIC EXCHANGE

136 N. MAIN STREET
SOUDERTON, PA 18964
215-723-1200

Demonstrations, Sales, Service.
New/Used Amateur Radio Equip.

AM-COM ELECTRONICS INC.
RT. 5

NORTH UTICA SHOPPING CTR.
UTICA, NY 13502
315-732-3656

The Mohawk Valley's Newest and
Largest Electronics Supermarket.

Nevada

COMMUNICATIONS CENTER WEST
1072 RANCHO DRIVE

LAS VEGAS, NV 89106
800-634-6227

Kenwood, Yaesu, Drake and More
at Discount Prices.

New Hampshire

EVANS RADIO, INC.

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

Icom, 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".

BARGAIN BROTHERS
ELECTRONICS

216 SCOTCH ROAD

GLEN ROC SHOPPING CTR.

WEST TRENTON, NJ 06828

609-883-2050

A million parts — Lowest prices

anywhere, Call us!

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.

HAMTRONICS, DIV. OF
TREVOSE ELECT.

4033 BROWNSVILLE RD.

TREVOSE, PA 19047

215-357-1400

Same Location for

More Than 30 Years.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343.2124

ICOM, Bird, Cushcraft, CDE,
Ham-Keys, VHF Engineering,
Antenna Specialists.

South Dakota

RADIO WORLD

ONEIDA COUNTY AIRPORT
TERMINAL BLDG.

ORISKANY, NY 13424
800-448-7914

315-337-2622 NY
315-337-0203 Res.

New & Used Ham Equipment. See
Warren K2IXN or Bob WA2MSH

Ohio

AMATEUR RADIO

SALES & SERVICE INC.
2187 E. LIVINGSTON AVE.
COLUMBUS, OH 43209
614-236-1625
Antennas and Towers
for all services.

METUCHEN RADIO

216 MAIN STREET
METUCHEN, NJ 08840
201-494-8350

New and Used Ham Equipment.
WAZAET “'T" Bruno

COMMUNICATIONS WORLD, INC.

4788 STATE ROAD
CLEVELAND, OH 44109
216-398-6363

Repairs on all HF Gear
regardless of age.

BURGHARDT

AMATEUR CENTER, INC.
P. 0. BOX 73
WATERTOWN, SD 57201
605-886-7314
“America's Most Reliable
Amateur Radio Dealer".

Texas

HARDIN ELECTRONICS
5635 EAST ROSEDALE
FORT WORTH, TX 76112
817-461-9761

You Bet Fort Worth

Has A Ham Store!

Dealers:

You should be
here too! Contact

HORIZONS today
for complete details.

oLl 800-258-5353
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RADIO AMATEUR

CALLBOOKS .,

Respecied worldwide as
the only complete authority
for radio amateur

Q5L and QTH informatian.

‘_

The U. S. Callbook has nearly
350,000 W & K listings. It lists
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 far the Foreign Callbook
with alinost 285,000 calls,
names and addresses of ama-
teurs outside of the USA.

U.S. Callbook $15.95
Foreign Callhook $14.95

{Plus Shipping)

Order from your favorite electron-
Ics dealer or direct trom the pub-
lisher. All direct orders add $1.75 for
shipplng. Illinols residents add 5%
Sales Tax.

RADID nmﬂsun “b I(
O0OK i

‘h Dept. E 925 Sherwood Drive
Lake Bluff, 11l 60044

a3iidd¥ INILVd 1102 ONIGVO1 SSYT1DH3GId-~dIHM T331S SSITINIVIS

RESETTABLE TO EXACT FREQ.--BASE TUNED WITH LOG

Box 415H — Rt. 1

" e

ANTECK, INC. —

Watertown, So. Dakota

| S,
Hansen, ldaho 83334 | |
208-423-4100 VISA
The model MT-1 Mobile Antenna tunes 3.5 1o 30 MHz in-
clusive. 7500 WATTS 1or HAM BANDS, MILITARY.
MARS, MARINE, und € 3. Center Loaded for high ef-
liciency. EXACT RESONANCE. FULL OUTPUT trom
Finals, Base tuned with logging scale and correlation
chart [rom logging seale 1o Freq, Max. length-116 inches
at 3.5 MHz. Min. length-92.5 inches at 30 MHz  Y8X24 Std.
M
SEE AT YOUR LOCAL DEALER OR ORDER DIRECT
119.95 EA,
DEALERS--t Inquiries invited)
5 Clegg Communications Conlev Radio
Lancaster.  Pennsylvania  Billings, Montana
Quement Electronics Radio Warld
San Jose, California Oriskany. New York
Ross Distributing C-Comm
Preston, Idahe seattle, Washington
tmar Electronics Colville  Amatewr  Supply
Durand, Michigan Calville, Washington
" Burghardt Amateur Center Cohoon Amateur  Supply
¢

LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE}

NO COILS TO CHANGE:-NO TUNERS REQUIRED--POSITIVE TUNING LOCK

Santa Marvia, California
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SPRING SPECIALS

KLM 144-148-131b................ $ 59.95
OMNI-J & heavy duty magnet mount

complete ....... ..49.95
TRIEX W-51 FT self- support lower

(Reg. $825)

Your cost (FOB California) .. ... .. 725.00
Tonna FOFT Antennas 14416 el. ... .. 79.95
PN B B o Sy 59.95
Klitzing VHF-UHF Amplifiers

2M10W in- 100WOut .. ... ...... 198.00

432 10W in - 50W Out . ... 198.00
Bird 43 and slugs, UPS pald |n USA - stock
Microwave Modules 432-28S ....... 329.95

Deluxe Amp. 432-100W output ... 398.00
Telrex TBSEM, instock .. ........... 415.00
MEW Palomar Engr. Transceiver

PIRAMR oiiuikevisiinddsmsniacnm B9.50
Bancher Paddles — $39.95 Chrome .. 49.95
ETO 76 Amplifiers .................. stock
Lunar 6M-2M-220 In Line Preamps . .. 49.95
Lunar 2M Amp 10-80 wiPreamp,

UPSpaidUSA ..........o.oooooe. 198.00
Janet QSAD ... v iiiaiiicniaiias 41.95
CDE Ham-3 — $129.95;, Ham-X — $209.95

NEWHEM:: s vhasniieimmiaiing 157.50
VHF Engrs. blue lineamps.......... stock
Cetran5T2B . ....oco v iiieiinii 29.50
Motorola HER170. . cioovviinn i, 0.29
Mallory 2.5A/1000 PIV Epoxy Diode ... 0.19
Aerovox 1000PF/500V Feed thru . ... .. 1.95
GEG146BorB950 ........ooiiiininl, 7.95

Technical Books: Amecc, ARRL, Sams,
Tab, Rider Radio Pub., Callbook,
Cowan, ete. _....coiiviiiiaiioios Call

NEW Belden 9405 (2#16)6#18) B wire rolor
cable, heavy duty for long runs,

PEETE somdivus vinvenineirs s ai 0.26
8448 std. 8 wirerotar, perfl......... 0.16
9888 double shield RGB Foam,

BEEIE ¢ oo s v TR S 0.39

8214 RGB Foam ..........iovveon o 0025

8237 AGE ..o vviiin s wis st i i o.21

8267 RG213 . ireniadD
Amphenol Sltver Plate PLQSQ _________ 0.59
Times 2" Foam Hardline $0.85/ft, —

Connectors, ea. RN |15

7/8" Hardline $1. som —

Connectors, ea. s . 25.00
Berktek RGEX, 52 ohm KW per Tt .0.18
Consolidated HD-18 Ga. Galv. Tower

LI T (e T e S e 2895
Robol “Slow Scan’” Now in Stock . ., .. Call
Alliance HD73 Rotor . .............. 109.95
Teletow'r-self support-

55 ftfw breakover ................ 499.00

40 ft/w breakover ............ ... 349.00

THIS MONTH'’S SPECIALS:
lcom 1C280 — $395.00
Dentron GLA 1000 Amp. — $319.00
Bearcat 250 — $299.00

All prices fob Houston except where ingdicated.
Prices subjecl to change without notice, all items
guaranteed, Some items subject prior sale. Send
letternead for Dealer price lis1. Texas residents add
6% tax. Please add postage estimate $1.00
minimum

MADISON

ELECTRONICS SUPPLY, INC.
1508 McKINNEY
HOUSTON, TEXAS 77002
713/658-0268

More details? Ad Check page 78.




RATES Regular classified is available
at 50¢ per word. Display classified (1 inch
deep x 2% inches wide) is $65, or at the 12x
rate s $50. All Ad Scan payable in advance.
No cash discounts or agency commis-
sions allowed.

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

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

DEADLINE 15th of third preceding
month.

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

MASSACHUSETTS: NoBARC Hamfest July 21,
22 at Cummington Fairgrounds. Tech talks,
demonstrations and dealers. Flea market, $1.00;
advance registration $3.00 single, with spouse
$5.00 to Tom Hamilton, WA1VPX, 206 California
Avenue, Pittsfield, Massachusetts 01201 or
$4.00/$6.,00 at gate. Mobile talk-in on 146.31/91.
Gates open at 5:00 P.M. on Friday for free
camping.

QSL’'s — TOP QUALITY — Samples 50¢c — In-
cludes Rubber Stamp Info — Ebbert Graphics,
Dept. 5H, Box 70, Westerville, Ohio 43081.

NOVICES: Relax and improve skills with eight
important operating aids on heavy 11x 17" card.
CW abbreviations, ending and Q signals. punc-
tuation, R-S-T, U.T.C. conversion & more. $2
Postpald WDSKFN, Albany, TX 76430.

EZ DEALS are hard to beat. Try me and see for
new or used ICOM, Cushcraft, KLM, Yaesu,
Drake, Wilson, VHF Eng., Ten-Tec, Swan, Den-
Tron, CDE, Hustler, Larsen, and more. WQEZ,
Bob Smith Electronics, RFD 3, Fort Dodge, lowa
50501. (515) 576-3886.

PRINT YOUR OWN QSL Cards with a custom
made 3" x5" Rubber Stamp. Guaranteed to
please. Send ggur copy with a check or money
order for $12.50 to: Market, 305 So. Hudson St.,
Westmont, 11l 80559,

MOBILE IGNITION SHIELDING provides more
range with no noise. Bonding strap sale less
than 50¢ each. Literature. Estas En%!eneering,
930 Marine Drive, Port Angeles, Wash. 9B362.

i
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MONO BEAMS: Factory Direct low prices. Spec
sheets and price list. CAP, Box 226, Eastport,
Idaho B3826.

WANT UP-TO-DATE INFORMATION? "Radio-
Hobbyist Newsletter” issued every two weeks.
Only $5.00 per year! Guaranteed! ARC; Box
1171-G; Garland, Yfexas 75040,

ELECTRONIC BARGAINS, CLOSEOUTS,
SURPLUS! Parts, equipment, stereo, industrial,
educational. Amazing values! Fascinating items
unavailable in stores or catalogs anywhere.
Unusual FREE catalog. ETCQ-058, Box 762,
Plattsburgh, N.Y. 12901.

REPAIRS BY N2MB, NEW YORK AREA, First
Class Commercial license, Amateur extra, in
business 20 gears — Radlo Clinic, N2ZMB
(formerly WAZ2BIT), 212-327-4852.

NEW CONCEPT — Novice instructional pack-

age, theory tape & study material. Compleie

license study package, $17.85. General study

gackage. $19.95. MARI, 1320 Canary Drive, West
olumbia, SC 29169,

ANTENNA HOMEBREWERS: Complete line of
aluminum, fiberglass, and stainless-sieel anten-
na hardware. We will custom-design for you or
supEw to your design at prices you can't beat!
GL Enterprises, Routa 1, Box 10G, Brownsville,
Wisconsin 53006. (414) 583-4001.

MARYLAND: Fifth Annual Easton A.R.S. Ham-
fest, 10 AM to 4 PM, May 20th, Easton Senior
High School, Route 50 south of Easton at mile
marker 66. Talk-in on .52 simplex and
146.445/147.045 repeater. Inside tables, refresh-
ments. Room for tailgaters. Donation $2 plus $2
extra for tailgaters or tables. Write Charles C.
Walgren, WA3ZWX, Box 7, Trappe, Maryland
21673 or Easton A.R.5, Inc., Box 781, Easton,
Maryland 21601.

QSLs with class! Unbeatable quality, reason-
able price. Samples: 50¢ refundable. QSLs Un-
gg:‘ggd, 1472 SW 13th Street, Boca Raton, FL

ARKANSAS: Second Annual Ham-A-Rama,
August 4th and 5th, 1979, Arkansas State Fair-
rounds, Little Rock. Talk-in on 146,34/146.94.
or more information contact Morris Middleton,
ADS5SM, 19 Elmhurst Drive, Litile Rock, Arkansas,
722009. (501) 568-0938.

CUSTOM Printed and photo QSL's, very eco-
nomical; free samples, stamp appreciated. Stu,
;ffgzzﬁ.osox 412, Rocky Point, N. Y. 11778. (516)

RADIO EXPO '79 September 15 and 16, 1979,
Lake County Fairgrounds, Routes 120 and 45,
Grays Lake, lllinois. Manufacturer's displays,
flea market, seminars, ladies programs. Ad-
vance tickets $2.00. Write EXPO, P.O. Box 305,
Maywood, IL 60153. Exhibitors inquiries: EXPO
Hotline {312) 345.2525.

FREQUENCY ALLOCATION CHART. See how
the entire radio spectrum is used. 2 kHz to 200
GHz. Send $3.00. Collins Chart Co., Box 935,
GCoronado, CA 92118,

CODE got you stumped?
RELAX and worry not! Learn international
Morse Code the EASY, Rus Farnsworth way.
No books, no gimmicks, just listen & lsarn,
Using the word method, based on modern
psychological techniques, you can zoom past
13 w._p.m. in less than half the time! Available
in cassettes @ $10.95 and LP records at
$9.95 — you get over two hours of in-
struction!

EPSILON RECORDS
P.0. Box 626, San Jacinto, CA 92383

MINNESOTA: Arrowhead Amateur Radio Club’s
annual Swapfest, Saturday, May 5, First United
Methodist Church, 230 E. Skyline F‘arkwaﬂy).
Duluth. 11:00 AM to 3:00 PM. Admission: $1.50.
Refreshments available. Auction — 2:00 PM.
Talk-in 34/94 repeater. For info: Harold Simmer-
man, N9AMA, Route 1, Box 7, Lake Nebagamon,
WI 548489, (715) 374-3231.

QSL CARDS 500/$10. 400 illustrations, sample.
Bowman Printing, Dept. HRH, 743 Harvard, 5t
Louis, MO 83130.

CLUB CALL PINS — 3 lines 1% x 31 $1.55
each call, first name and club. Colors black, blue
or red with white letters. (catalog) Arnold Linz-
ner, 2041 Linden Street, Ridgewood, N. Y. 11227,

WISCONSIN: 3-F Amateur Radio Club Annual
Swapfest, Saturday, May 5, 1979, 8 AM to 3 PM at
the Neenah Labor Temple, 157 South Greenbay
Road, just off Highway 41 at the Highway 114 or
150 exits, Neenah, Wisconsin, Large parking, in-
door swap areas, free auction. Food and bever-
age available. Tickets: $1.50 advance, $2.00 at
door; tables $1.50 advance, $2.00 at door. Reser-
vations to: Mark Michel, WOOP, 339 Naymut St.,
Menasha, Wisconsin 54952,

NAMETAGS — 1%" x 2¥:" — One ling $2.50.
Each additional line $0.50. 12 colors. Tag-it Co.,
Box 2062, Indianapolis, IN 46206.

PENNSYLVANIA: Reading Radio Club Hamfest,
Hamburg Field House, PA, 9 AM Sunday, May
27,1879, Door prizes, food, tailgate sales, dealer
space available. Talk-in on 31191 and 146.52.
Write the Reading Radio Club, Hamfest Commit-
tee, P.O. Box 124, Reading, PA 19603,

CODE PRACTICE OSCILLATORS, hand keys,
electronics keyers, other products. Free
catalog. Globalman (WBPHA) Products, Box 388-
HO, El Toro, CA 92630. 714-533-4400.

CUSTOM EMBROIDERED EMBLEMS — Your

design, low minimum. Informational booklet.

5:2“52 ems, Dept 65, Littleton, New Hampshire
1.

STOP LOOKING for a gocd deal on amateur
radio equipment — you've found it here — at
your amateur radio headquarters in the heart of
the Midwest. We may not have a toll free number
but we’ll save you mare 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 maore.
Write cr call us today for our low guote and try
our personal and friendly Hoosier service.
HOOSIER ELECTRONICS, P.O. Box 2001, Terre
Haute, Indiana 47802. (812) 238-1456.

NORTH CAROLINA: Gastonia Hamfest, Sunday,
May 6, 1979, Ashbrecok High School on Scuth
New Hope Road, one mile south of T-85. Food,
lodging, paved parking lot, indoor tables. Talk-in
on 147.72/.12 Contact K4NYO, Mike Jackson, or
Cy Rowe, W4FSA.

WANT QSLs FAST? Send $9.95 for 100 multi-
colored sent return mail! ($4.00 each additional
hundred!) Satisfaction guaranteed! ARC; Box
#1171; Garland, Texas 75040.

GCOMPUTER GENERATED CODE TAPES
New FCC type code lest format with over 25 different
Ham 0S0's on each cassette! General/Advanced —
15 WPM, 80 minutes of actual copy. Extra Class —
22.5 WPM, B0 minutes of actual copy. $5.95 post-
paid or both tapes $9.95 postpaid. Free printout of
copy included to check your copy. Write COMPU-
CODE, 113 Starlite Dr., Plano, TX 75074,
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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

s Tempo » Ten-Tec * Tonna

* Transcom ® Wilson = Yaesu

NEAR CHICAGO?
COME IN AND SEE US!

Tim WB8SBL and Mike WNSANF
serving you!

P

- 1%
1
L

N

[

CALL TOLL FREE

FOR THE ERICKSON PRICE!
ILLINDIS, CQuTSiOoE 312: (BOO) 972-5841
OuTsIDE ILLINOIS: [(BOO) §21-5802

? Hours:

l_l_ 9:30-5:30 Mon., Tues., Wed. & Fri,
9:30-9:00 Thursday

9:00-3:00 Saturday

COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGD. IL 60630 {312) 631-5181
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Propagation Special

Look for unusual ionospheric
activity, coupled with geomag-
netic field disturbances — and
possibly atmospheric storms —
between May 3rd and 10th, con-
centrated around the 6th; and
again between May 13th and
16th, concentrated around the
14th. Also, be alert for distur-
bances between May 26th and
31st.

The Eta Aquarid meteor
shower will occur between May
4th and 6th, peaking on the
evening of the 5th, with rates
of about 20 per hour. Full moon
will occur on May 12th, and
perigee on the 18th. Stay on
your toes for very good vhf
openings on six and two
meters around the dates of
maximum predicted ionospher-
ic disturbance; try some
meteor-scatter work also.

Band-by-band conditions

Refer to the accompanying
chart for times and paths of
band openings. Except for
severely disturbed periods, the
bands will be usable as shown.
The asterisk (*) means to check
the next higher band at the
times indicated.

Ten Meters will be very active
worldwide. Also, short skip
openings out to between 1200
and 2400 km (750-1500 mi) will
be frequent during daylight
hours.

Fifteen meters will probably be
the best DX band this month,
and will also provide short skip
between 1000 and 4000 km
(600-2400 mi).

Twenty Meters will also be
good, but perhaps not as good

DX
FORECASTER

as the higher frequency bands.
This will be a good band to
return to on those days and at
those times when ten and fif-
teen meters go into their
slump. Twenty will be open to
one area or another of the
world for almost twenty-tour
hours each day and, for those
who haven't experienced such
conditions before, it will be a
real thrill. Long hours of day-
light will provide excellent
openings on all bands, and the
short night hours will find only
ten and fifteen meters closed
down.

Static levels will be too high
for comfort on Forty and Eighty
Meters on many days of the
month, hence DX will be hard
to hear. Increasing absorption
levels will also shut down the
lower frequency bands for
all except short skip much of
each day.

We're approaching summer-
time DX conditions which are
not quite as good as spring and
fall conditions, but at present
high sunspot levels, DX will be
plenty good enough for every-
one except the most jaded
Radio Amateurs. Happy
hunting!

HRH
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"HOT" NEW BOOKS FOR
ICRO-:COMPUTER PROS!

The latest in micro-computer books that people waited in line to buy!

TV Typewriter Cookbook
By D. Lancaster
Covers tvt terms, principles, configurations,
memories, system design, cursor & update
circuitry & technigues, hard copy, color
graphics, keyboards & encoders. 256 pgs.
#21313 ... $9.95

Getting Acquainted with
Microcomputers
By L. Frenzel
Explains basic concepts, definitions, organi-
zation, architecture, operation, software, pro-
gramming & personal computing. With exper-
iments for self-education. 288 pgs

Z-80 Microcomputer Handbook
By W. Barden, Jr.
All about the Zilog Z-80, a very sophisticated
microprocessor: ils hardware, its software,
and microcomputers built around it. 304 pgs.
#21500 . .. $8.95

The Cheap Yideo Cookbook
By D. L ancaster

A complete guide to super-low-cost al-
phanumeric & graphic microprocessor-based
video displays, with construction details on a
seven IC circuit—& much more! 256 pgs.
#21524 .. $595

Design of Active Filters, with
Experiments
By H. Berlin
An intro to the theory, design & use of active
filter circuits using the 741 op-amp chip—and
no complex math. Many experiments, exam-
ples, 240 pgs. #21539 .. . $795

More details? Ad Check page 78.

B L T R

8080/8085 Saoftware Decign
By C. Titus, P Rony, D. Larsen & J. Titus
Offers basic & advanced instructions for as-
sembly language programming. Covers
mathematical manipulations, number-base
conversions, decoders, arrays, etc. 336 pgs.
#21541 ... §9.50

Design of OP-AMP Circuits, with
Experiments
By H. Berlin
The fundamentals of operational amplifier de-
vices (e.g., 741 & 3900) in linear amps, dif-
ferentiators, fitters & nonlinear amps. 35 exper-
iments. 224 pgs. #21537 ... $7.95

Design of Phase Locked Loop
Circuits, with Experiments
By H. Berlin
Details the design of the basic PLL circuits,
detector, phase comparator & voltage-
controlled oscillator circuits. 15 experiments.
256 pgs. #21545 ... $8.95

555 Timer Applications Sourcebook,
with Experiments
By H. Berlin
Deals with the many uses of the 555 timer
“chip"—for timing, signal generation, voltage
regulation, control, sequencing. 15 experi-
ments. 160 pgs. #21538 ... §5.95

By D. Lancaster
Explains what transistor-transistor logic is,
how it works & how to use it—for a digital
counter & display system, electronic stop-
watch, digital tachometer, volimeter, etc, 336

pas, #21035 ... §9.50

I City

CMOS Cookbook
By D. Lancaster
What CMOS is, how it works, & how to power,
use, test & interface it, etc. With minicatalog of
over 100 devices. 416 pgs. #21398 . .. $10.50

AVAILABLE FOR THE
FIRST TIME BY MAIL!

NO RISK
OFFER!

YOURS TO EXAMINE
AT NO RISK
FOR 15 DAYS

r I I I N -
Clip Out-Mail Today!

317

YES —Please send me the book(s) indi- I
cated below. If I'm not completely satisfied, |

may return any or all within 15 days of receipt
for full credit or refund. Add sales tax where
applicable.

0 21313 ] 21539 [0 21538
0 21486 0O 21541 O 21035
0 21500 O 21537 ] 21398
0 21524 O 21545

O I have checked 3 or more titles and de-
ducted my 10% savings.

Name (Pigase Print)

Address

Total: $
Zip Code

(] Check [[] Money Order [ Master Charge
[ Visa/BankAmericard
ExpDate
Account No.:
Interbank No.:

State

(Master Charge only)

Signature:
Minimum credit card purchase: $10.00

MAIL TO:
Howard W. Sams & Co,, Inc.
4300'W. 62nd St.

@Q Indianapolis, IN 46206

I Prices subject to change 6 months alter ssue date. MS53
I Il N N T -
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AD CHECK

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

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

ALDA 625

Amateur Radio
Rochester 752

Anteck 733
Atlas 128
Bencher ___ 629
Caddell Coil ___ 244

Colorado
Silver 630

Commun.
Center 534

Cont, Spec. ____ 348

Cornell-
Dubilier 241

Cushcraft *

DSl __ 656

Dayton Hamvention *
Eagle Elec, *

ETO.*

Electrocom __ 663
Erickson *

Hal *

Harizons ____ 150
Heath ___ 060
Henry ____ 062
leom ___ Q85

Int. Crystal 066
Kantronics *
Kenwood ~

Long's ____ 468
MFJ ___ 082

Madison *

Microwave
Filter 637

NDI 761

Oak Hill Acad.
ARS. *

Palomar Eng. *
Panasonic ____ 683
Pathcom 705

RSE Ham
Shack ___ 607

Callbook ___ 100
Conslructor ___ 586
Radio Shack ___ 724
Radio World *

Ross Distr. ____ 581
S-FA.R S __ 640
Howard W, S8ams *

Shure
Brothers 771

Swan 111
Telrex 377
Ten-Tec *

Thomas
Comm. ___ 730

Tri-Ex 116
Universal
Mig. 684

Webster
Assoc. 423

Western *
Wilson 123

“Please contact this advertiser directly.

Limit 15 inquinias perrequest.

MAY 1979

Piease use before June 30, 1979

Tear off and mail to

HAM RADIO HORIZONS — “Ad Check”
Greenyille, N. H. 03048

NAME

CALL.

STREET

cITY

STATE

ZIP

78 [l May 1979
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MAY DAYS!

WRITE IN

n YOUR

BEST QUOTE
FROM THE

NOW, LIST THE EQUIPMENT
YOU WANT IN THE SPACES
PROVIDED BELOW, CUT OUT
THIS AD, AND SEND IT TO
US WITH YOUR NAME, AD-
DRESS AND TELEPHONE
NUMBER. WEWILLWRITE (J
OR CALL O (CHECK ONE)
YOU BACK AS SOON AS PQS-
SIBLE WITH THE MADISON
QUOTE.

(HINT: DON'T GO BELOW
QUR COST).

WE HAVE AN IN-DEPTH
STOCK AND LARGE INVEN-
TORY OF MAJOR LINES AND
ACCESSORIES.

ZIP

EASE QUOTE ON:

TELEPHONE

NAME
ADDRESS

o | . . . .
O v~ ©J o =t

TERMS: ALL PRICES FOB HOUSTON. PRICES
SURJECT TO CHANGE WITHOUT NOTICE. ALL
ITEMS GUARANTEED. SOME ITEMS SUBJECT TO
PRIOA SALE. SEND LETTERHEAD FOR AMATEUR
DEALER'S PRICE LIST. TEXAS RESIDENTS ADD
6% TAX. PLEASE ADD POSTAGE ESTIMATE.

ELECTRONICS SUPPLY, INC.

1508-D McKINNEY HOUSTON, TEXAS 77002
713/658-0268

NITES 713/497-5683

‘800 GANG. "’

AD INDEX

ALDA Communications 57
Amateur Radio of Rochester, inc 56
Anteck, Inc. 72

Allas Radio Campany
Benchar, Inc. BB
Colprade Silver Co. 68
Communications Center 45
Continental Specialiies Corporation 64
Cornell-Dubilier Electric Co. 43
Cushoraft 4

DSl Instruments 46, 47, 80

Dayton Hamvention 60

Eagle Electronics B8

Ehrhorn Technological Operations 56
Electrocom Industries 29

Erickson Communications 74

Hal Communications Corp. 9,23

Ham Radio Horizons 68

Heath Company  Cowver IV

Henry Radio Stores 5§

lcom 7

Internaticnal Grystal 39

Kantronics 68

Caver |l

Tric-Kenwood Communications inc.  Cover i1l
Long's Electronics 40, 41

MFJ Enterprises 3

Madison Electronic Supply  60,72,78

Microwave Fllter, Inc, 66

Oak Hill Academy Amataur Radio Session 65
Palomar Enginears 38

Panasonic 68

Pathcom, Inz. 68

RSE Ham Shack 31

Radio Amateur Callbook 72

Radio & Electronics Constructor 66
RadioWerld 68

Foss Distributing Company 60

S-F Amateur Radio Services 56

Howard W. Sams & Co., Inc. 77

Shure Brothers, Inc. 67
Swan Electronics 81
Telrex Laboratories 29
Ten-Tec 1

Thomas Communications
Trl-Ex Tower Corp. 78
Universal Manufacturing Corp. 63
Webster Associates 65

Western Electronics 56

Wilson Electronics 10
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Foreign Subscription Agents
for Ham Radio HORIZONS

Ham Radfic Halland
MAL Ectromcs
Poathus B8
MNL.2204 Delt
Helbandg

Ham Radio Austna
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Hauptplaiz §

A2 Wherner Neustad
Austra

Harm Radic Belgium

Sterechause Ham Radig Itaiy
Brusselsesteanweg 416 5TE, Via Marag s 15
B-9218 Gent 1 201 34 Milana
Beelggum Italy

Ham Radio Canaca
Box 114, Godericn

Oinlaric, Canada HTA 3¥5 Ra PYlio Stz

Kann Usber
gﬂﬁzmu Europe Ef‘j‘géac&%‘r?;cn
S 104 08 Upplands Vasby WerLGaiisi
Swedan

Ham Aadio UK

Ham Radic France
Christiane Michel
F:B3117 Parly

PO Box 63, Harrow
Middiasex HATEHS

France Engiand

Ham Radw Germany

Karn Uebe Holland Radio
Postiach 2454 143 Graenway

[-THSG Leerrach

Greensice, Johanmesourg
Wes) Germany

Republic ol Sguih Afnca
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Puts the World
- at Your Fingertips

Get your antenna high enough with a TRHEX
tower and bring the world to you.

. .- Receive signals which you have never heard
-# e hefor,

- Send your call to other HAMS who have
_ never heard you.

A'TRH‘_X tower will give you listening
'puw...mllmg power...and stay-up power
th_ai means durability.

Durahllnv numes fmm TRHEX's 25 years of building
- quality towers. These years of experience combined with
73 the latest engineering knowledge and materials are used
A", 10 design and build towers which stay up under the
- antenna loads and wind speeds specified. After manufac-
+ ture our steel towers are hot dipped in molten zinc
W (gahfanmngl All exposed steel is covered inside and out
mc!udmg the inside of tubing.

E_]u[ aluminum towers are self-resistant to corrosion. TRI-EX
TOWERS makes them all: GUYED TOWERS, CRANK-UP
TOWERS, FREE STANDING TOWERS, STACKED TOWERS.

‘And:m wiII install a tower on your site, upon request.

' Caﬂ,ar wme TRHEX now for information on the right
TREEX tower for you. We will send you our complete
wlist of prices, delivery dates, installation information and

name of your nearest dealer. Call TOLL FREE.

-« Call our New Number

1-800-528-6050, Extension 1025
' In Arizona, dial:

1-800-352-0458, Extension 1025

n Avenue, Visalia, California 93277
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MODEL C1000 10Hz to 1GHz

« INCLUDES BATTERY PACK

» AUTO ZERO BLANKING

*» AUTO DECIMAL POINT

* 10MHz TIME BASE
Accuracy . . . that's the operational key to this rugged ad-
vanced design Model C1000 1GHz frequency counter . .. a
significant achievement from 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 chms 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 DSlI's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

MODEL C700 50Hz to 700MHz

« INCLUDES BATTERY PACK
« AUTO ZERO BLANKING

$36995 « AUTO DECIMAL POINT

: * 10MHz TIME BASE

ALL NEW! All UNPARALLELED DSI QUALITY! The model

C 700 700 MHz frequency counter features . .. .2 PPM

0° to 40° C proportional oven time base. . . 25db preamplifier

with a 60db adjustable attenuator. Built in battery charger

with a rapid or frickle charge selector . . . Combined in a

rugged (.125" thick) aluminum cabinet makes the C700

ideal for the communication industry and professional serv-
ice technician.

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

DS| — GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA

Proportional Oven | 50Hz 7T5MHz | S00MHz | Number Size
Frequency Accuracy Over To To To ot of Power
Model Range Temperature 75MHz | 500MHz | 1GHz Digits Digits Requirements Size
C700 50Hz to 700MHz | .2PPM 0° 1o 40°C | 50MV 10MV NA 8 Sinch | 115 VAC-BATT| 3"H xB8"Wx6"D
8 to 15VDC
C1000 10Hz to 1GHz | .1PPM 0° to 40°C | 20MV MV >50MV 9 5 Inch 115VAC-BATT | 4"H x 10"W x 7%&"D
B to 15VDC

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

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

FOR MORE INFORMATION

Call Toll Free: (800) 854-2049
DSI INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402

Model C 700 $369.95
3600A-700 Factory Update (3600A only)

Includes Labor & Re-Calibration $199.95
Model C 1000 $499.95
Opt. 01 1.3 GHz (C1000only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0° to 50°C Time Base (C10000only) $129.95

VISA « MC « AMERICAN EXPRESS « CHECK = MONEY ORDER = COD

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

Ant. 210 Telescopic Ant./BNC Adapter $11.95
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It's a compact, up to 200 watts PEP input,

all solid-state HF transceiver with such standard features

as built-in digital readout, IF shift, new PLL technology
...and requires no tuning!

Exciting and perfect for car or
ham shack use! But, there's more
to say about the TS-120S! This
unique all solid-state HF, SSB/CW
transceiver produces a hefty signal
and also offers a lot of other great
features in a very attractive, com-
pact package.

FEATURES:

e All solid-state with wideband RF
amplifier stages. No final d
loading, no transmit
and no ve preselector tuning!

st dial yvour frequency and operate!

Five bands, plus WWV. Transmits

and receives on /75, ¢ 0, 15,

and all of 10 meters._.a ive

WWV on 15 MHe.

200 watts PEP (160 watts DC) input
80-15 meters. 160 watts PEP (140
tts DC} input on 10 meters. LSB,

cand CW.
ital frequency display (standard}.
100-Hz resolution. Six digits. Special

peaking.

green fluorescent tubes eliminate

viewing fatic

f -k nlay.

IF shift {passband tuni

adjacent-f )

sideband splatter.

Advanced PLL circuit. which elim-

inates need for heterodyne crystal

element for each band. PLL lock

frequency, CAL marker signal, and
ck ci use si

or conve

n and rug-

snoug mobile or

> use. Also has all the

d features for optimum
ham-shack operation at home.

e Noise blanker. You'll wonder where
the ignition noise went.

See the big little TS-120S rig and match

sories (VFO-120 remote VFO.

ternal s ] -30 AC

rount

: na tuner and

YK-88C CW Filter) at your nearest
Authorized Kenwood Dealer!

STILL AVAILABLE. ..
KENWOOD TS-520S

TRIO-KENWOOD COM

MNICATIONS INC.
1111 WEST WALNUT . C PTON CA G( 0

¢ T
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Chances are that getting on the air is pretty important to you. You
may be a brand new Novice, a recent upgrade to General, or
you're rejoining the Amateur ranks after years of inactivity. But
the cost! $600, $700, in some cases $1000 and more. And that's just
the price of a transceiver....no extras! Pretty staggering, isn't it?
There's a choice though.

Did you know that you can equip your station with our perfor-
mance proven HW.101, its optional crystal CW filter, and match-
ing power supply, for a lot less than $450. Less than $430 in factl

W-101

it won't cost you an arm and a leg!

And for the price you'll have 0.35 uv receiver sensitivity, complete
80 through 10 meter coverage, selectable LSB, USB, CW, VOX and
PTT operation, and 180 watts PEP in on phone and 170 in on
CW....for less than $430!

Think about it. Ask the guy who's built a 101, then make your
move to join the thousands of Amateurs who have turned to
Heath for outstanding value, quality, and unparalleled perfor-
mance. The HW.101 —it's a transceiver you can grow with and a
pretty impressive answer to getting on the air. ... without it cost-
ing an arm and a leg!

For complete details on our entire line of quality Amateur Radio Products use the posteard, found elsewhere in this issue

to send for your Free Heathkit Catalog, or write: Heath Cc

pany, Dept. 348-530, Benton Harbor, Michigan 49022




