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Tempo was the first with a synthesized
hand held for amateur use, first with a
220 MHz synthesized hand held, first
with a 5 watt output synthesized hand
held...and once again first in the 440
MHz range with the S-4, a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
synthesized hand helds, but its
standards of reliability are
unsurpassed...reliability proven
through millions of hours of operation.

thoroughly field tested, is so simple to
operate or offers so much value. The
Tempo S-4 offers the opportunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier i1ts versatility is also
unsurpassed

The 5-4...5349.00

With 12 button touch tone pad...$399.00
With 16 button touch tone pad...$419.00
S-40 matching 40 watt output

No other h

and neld has been soO

Tempo S-

The first and most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise still pour in.
The 5-1 is the most simple radio to operate and is
built to provide years of dependable service.
Despite its light weight and small size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it
even more atfordable.

Tempo S-5

Offers the same field proven reliability, features and
specifications as the S-1 except that the S-5
provides a big 5 watt output (or 1 watt low power
operation). They both have external microphone
capability and can be operated with matching solid
state power amplifiers (30 watt or 80 watt output).
Allows your hand held to double as a powerful
mobile or base radio.
S5-30...$89.00°

“For use with S-1 and S-5

Tempo S-2

With an S-2 in your car or pocket you can use
220 MHz repeaters throughout the US. It
offers all the advanced engineering, premium
quality components and features of the S-1
and S-5. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to
get started. With the addition of the S-20
Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a

S-80...5149.00°

220 MHz station, the S-2 will add tremendous versatility.
Price...$349.00 (With touch tone pad installed...$399.00)

S-20...$89.00 y
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13.8 VDC power amplifier..

$149.00

Specifications:
Frequency Coverage: 440 to 449.995 MHz
Channel Spacing: 30 KHz minimum
Power Requirements: 9.6 VDC

Current Drain: 17 ma-standby 400 ma-transmit (1 amp high power)

Antenna Impedance: 50 ohms

Sensitivity: Better than .5 microvolts nominal for 20 db
supplied Accessories: Rubber flex antenna 450 ma ni-cad battery

pack, charger and earphone

RF output Power: Nominal 3 watts high or 1 watt low power

t 5 MHz
Optional Accessories for all models

Repeater Offset;

12 button touch tone pad (not installed): $39 # 16 button touch
tone pad (not installed); $48 ® Tone burst generator: $29.95

e CTCSS sub-audible tone control:

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
. give it the range and clarity of a high

Boost your signal. .
powered base station. VHF (135 to 175 MHz)

Drive Power Qutput Model No
W 130W 130A02

10W 130W 130A10
30w 130W 130A30

2W 80w B0AD2

10W BOW 80A10
30w 80W B0OA30
2W S50W 50A02

2W 30W 30A02

UHF (400 to 512 MHz) modeils, lower power and FCC type accepled models

- HENY il

213
714

816 679-3127

also available.

2050 S. Bundy Dr., Los Angeles, CA 90025
931 N. Euclld Anaheim, CA 92801
Butler, Missouri 64730

$29.95 e Leather holster:
$20 # Cigarette lighter plug mobile charging unit: $6

Price

5209
$189
$189
S169
$149
$159
$129
S 89

820-1234
772-9200

TOLL FREE ORDER NUMBER: [800] 421-6831

For all states except Califorma.

Calit. residents please call collect on our regular numbers
Prces subject to changs withow! motice.



1. SENSITIVITY: Superb amplifier circuitry with performance
that can't be matched at twice the price. Average sensitivity

of better than 15 mV from 10 Hz to 500 MHz on every model
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013,

2. RESOLUTION: 0.1 Hzto 12 MHz, 1 Hz to 50 MHz, 10 Hz

over 50 MHz.

3. ALLMETAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shielding

and minimize RF| so necessary in many user environments,

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/
8013 series and optional on the 7010 series is a buffered

10 MHz clock time base input/output port on the rear panel,
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand-
ardize calibration of all counters at a facility with a common

10 MHz external clock signal, calibrate scopes and other test
equipment with the output from precision time base in
counter, etc., etc.

5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Qur =1 PPM TCXO (temperature compen-
sated xtal oscillator)and = 0.1 PPM TCXO are sealed units
tested over 20-40°C. They contain voltage regulation circuitry
for immunity to power variations in main instrument power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from affecting oscillator. Available in the 8010 and
8013 series is our new ultra precision micro power proportional
oven oscillator, With = .05 PPM typical stability over 10-45°C,
this new time base incorporates all of the advantages of our
TCXO's and virtually none of the disadvantages of the tradi-
tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small physical size and has a peak current

drain of less than 100 ma.

6. RAPID DISPLAY UPDATE: Internal housekeeping
functions require only .2 seconds between any

gate or sample time

MODEL 7010A 600 MHz ik

L= soio

« LN

-
\

RANGE 10MHz TIME BASE AVG. SENSITIVITY

e ’ Mim 2/ N w i2 T
3 - | -
b |

period. At a 1 second gate time the counter will display a new
count every 1.2 seconds, on a 10 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds Is the maximum
time required between display updates for any resolution on
any model listed).

7. PORTABILITY: All models are delivered witha 115 VAC
adapter,a 12 VDC cord with plug and may be equipped with

an optional ni-cad rechargeable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter provided

8. COMPACT SIZES: State-of-the-Art circuitry and external AC
adapters allowed design of compact easy to use and transport
instruments.

Series 8010/8013: 3" Hx 7-1/12"Wx 6-1/2" D

Series 7010: 1-3/14" Hx 4-1/4" Wx 5-1/14" D

9. MADE IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot facility at Ft. Lauderdale,
Florida.

10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measurement and provided with each model is a
certificate of NBS traceable calibration,

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art
LS! circuitry, parts count is kept to a minimum and internal
case temperature is only a few degrees above ambient
resulting in long component life and reliable operation. (NoO
custom IC's are used.) To demonstrate our confidence in these
designs, all parts (excluding batteries) and service labor

are 100% guaranteed for life to the original purchaser.
(Transportation expense not covered).

12. PRICE: Whether you choose a series 7010 600 MHz
counter or a series 8013 1.3 GHz instrument it will compete

at twice its price for comparable quality and performance.

MODEL B010A/8013 1.1 GHz/1.3 GHz
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MODEL i ? GATE EXT.CLOCK SENSITIVITY NI-CAD
(From 1082} sragiLiTy AGING DESIGN 10Hzto500MHz 500MHzio1.1GHz  TIMES  12MHz 60 MHz Max. Freq INPUTIOUTPUT CONTROL BATTERY PACK
TO10A =1 PPM PPM/YR : i) IH M 10 Hz YES NO TES
GO0 MHz <1 Y CXO® 15 My BN v i 7 I (GO0 MH 2 . | W 4 CIN A
010 1A - 0.1 PPM 1. 1. 10 58C 00 MH2) OPTIONAL OPTIONAL
8010A + 1 PPM
: | TCXE \ _ (4) L 10 Hz YES ER YES
8U10.9A 116GHz £ 0N PPM | STRERMOTR 19 my indhath 01,1, 1, 10sec Rat i (1.1 GHz) STANDARD ES DPTIONAL
8010.05A = 05 FPM OCcx0*
BORY: | |8 cerig, | ESMAERM A i b ) S NS YES YES
L= ko 1" . T 1 FEMIY H e .‘:‘:_.. |5 miy } iy 1 4 . . 1 :1 GH7 ;"_\-,_J:l"'.i,"l:l_l..t_i—-:lr_.u |__:,='rl-"‘l|_',lh.."1|_
LaAL) = --..‘r'l-il-r.'-'-l e LOompensaied Alal ASCUHIATor L X =2 Oy 1O Liven Loantrolled X1a
SERIES T010A SERIES BO10AJBO13 I ACCESSORIES
#7010A 600 MHz Counler - 1 PPM TCXO $199.95 #B8010A 1.1 GHz Counter - 1 PPM TCXO $399.00 #TA-100 Telescope antenna with
#7010.1A 600 MHz Counter-0.1 PPM TCXO  $249.95 #8010.1A 1.1 GHz Counter- 0.1 PPM TCXO $450.00 right angle BNC » 985
OPFTIONS #B010.05A 1.3 GHz Counter - .05 PPM Oven  $499.00 #P-100 Probe. 50 Ohm, 1X $13.95
#70-H Handle/Tilt Bail inot shownd L2 Of REO13.1 1.3GHz Counter-0.1 PPM TCXO $550.00 #F-107 Probe. Lo-Pass |
#NI-Cad-701 Ni-Cad Ballery Pack & Charging #B013.05 1.3 GHz Counter-.06 PPM Oven  $589.00 Audio Usage $16:85
Circuitry Installad Inside Unit £19 95 #P-102 Probe, Hi-Z .
HEC-70 Exlernal Clock Input/Output $35.00 OPTIONS General Purpose $16.85
#CC-T0 Carry Case - Padded Black Vinyl %£9.95 N -Cad-801 N Cad Battery Pack & Charging 545 45 #LFM 1110 Low Freguency Mullipliar :
Circultry installed Inside Unit K10, X T, X 1000 -
sCC-BO Carry Case - Padded Black Viny!l 5 995 Far High Resolution ol Audio Fr
55 5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 1 800 327 591 2
. |/
TERMS: Orders to U.S. and Canada. add 5% faor shipping handling and insurance 10 a maximum af $10.00. All other orgers adag 15 FROM FLORIDA (303) 771-2051/2
C.0.D, zoliection fee $2.00 Florida orders agd 4%: siate tax. Parsonal checks mus! clear betore gooas are shpped




INFO

Manuscripts

Contributions in the form ol manu-
scripts with drawings andior photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enciose a stamped, sell-addressed
envelope with each submission. Pay-
ment for the use ol any unsolicited
material will be made upon accep
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request

Editorial Offices:

Pine Street

Peterborough NH 03458
Phone: 603-924-3873, 924-3874

Advertising Offices:

Elm Streel
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Elm Street

Peterborough NH 03458
Phone: 603-824-7206

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada—$27.00/1 year only, U.S.
funds. Foreign surface mall—$35.00/1
year only, U.S. funds, Foreign air
mail—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, inciude the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as welfl
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
gcription Services, P.O. Box 931, Fann-

ingdale, NY 11737,

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
label.

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73, Inc., 80 Pine
Street, Peterborough NH 03458. Sec-
ond class posiage pald at Peterbor-
ough NH 03458 and at additional mail-
ing offices. Copyright (c) 1980 by 73,
Inc. All rights reserved. No pari of this
publication may be reprinted or other-
wise reproduced without writien per-
mission from the publisher, Microfilm
Edition—University Microfilm, Ann
Arbor MI 48106
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: NOW upgrade faster!

Here's 30 easy ways.

Satisfaction guaranteed or return in 10 days for full refund!

All cassettes 60 minutes.

Theory Tapes

Designed with an instructive, interview-
style format, Kantronics Study Tapes are
great supportive theory material for the
latest exams.

[0 Novice Study Tape - 54 .95

L] General Study Tape set - (two) 58.95

O General Q & A Tape - Questions simiiar to
those on the FCC exam with good possible
answers by Extra<class John Lenahan,
KORW. 5695

O The New Advanced Study Tapes - (Two)
$11.95

] The New Extra Study Tape - 56 95

Cradient Series

Push yourself gradually with siowly in-
creasing code generated by computer to
exact Morse specifications. Tape tran:
scripts includeq.

[0 Novice Gradient - 4to 9WPM 56.95

[ Ceneral Cradient - 7to 15 WPM  56.95

O Extra Gradient - 13t0o 23 WPM 56,95

O High-Speed Cradient - 18 to 30 WPM 56.95

QSO Tape Serie

Simulated on-the-air conversations
designed for the new-style FCC tests. Tape
transcripts and multi<hoice exams in-

Gold Label

O The Mysterious lonosphere - By Jim Gray,
W1IXU. Learn how to take advantage of the
ionized layers that make long-distance
communication possible. 56.95

O Ssounds of Shortwave - By Bob Grove,
WAAPYQ. Listen to and hear explanations
of mysterious signals heard across the
ragio spectrum. 56.95

O ins and Outs of Running Your Own Ham
Station - By Paul Passman, WB0OEBC A two-
tape set that lets you in on the protocol
used by experienced hams. $11.95

[ Choosing the Best Antenna - By Jim Gray
W1XU. Find out how the right antenna can
dramatically increase vyour station's
abilities. $6.95

super Tapes

Kantronics' Super tapes generate
characters sent at higher speeds with
longer spaces for easier copying. Great for
learning code and breaking copying bar-
riers! Transcripts inciuded

O Super 5 WPM - instructor teaches code
from characters to words and sentences.
S4.95

O Super QS0 13 - 050 format with enhanced
code at 13IWPM_S4.95

ciuded

OQsSOTape-75 10, 13and15WPM 5495

0 QS0-2 Tape - another hour of QS0s at 7.5,
10, 13ana 1SWPM 5495

D QSo-13Tape-all 13WPM 5495

QXX Tapes

‘On-the-air"” format at Extra-class speeds,
Tape transcripts included.

Random Code

Rangom letters, numbers and punctua-
tion generated by computer in groups of
five. Transcripts inClugded for self-testing.

O Novice Random - 54.95
] General Random - 54 .95
O Extra Random - 54 95

Bookshelf

O Novice-Class Amateur Radio License
Manual - By Phil Anderson, WXl §3.95

O General-Class Amateur License Study
Guide - By Phil Angerson, WOX! S6.50

[0 Federal Frequency Directory - 512 95

combos

[0 Novice - InCluges Novice manual, Super 5
WPM tape, Novice Study Tape and 0SD
Tape. 51495

DO OXX Tape - 20, 23 and 26 WPM with exam
54.95

O 0XX-2 Tape - another hour of QS0s at 20
23and 26 WPM S4.95

O Q-Signals and Short Words - Learn to hear
groups of letters as units at high speed. 22
33ana 40WPM 5495

Radio Game

A fun and egducational board game
based on answering amateur radio license
guestions, Incluges board, die, markers,
questions and answers
0 General - Includes General manual, General

Study Tape set and QS0-2 Tape. $19.95

Yes, | want to upgrade faster!

O Amateur Upgrade - 53 .95

0 Name
% Address
D City State LD s
0~ 0O Master Charge g Visa 0O Check
O Card no.
Signature EXPIration 0ate e |J
I Please include 51 shipping/ handling for singie tapes and manuais or $2 for other orders I

(913) 842-7745 1

1202 E. 23rd Street

'lc Kantronics ° =5



Who Really Invented Radio?
—the twisted tale of Nathan B. Stubblefield

HV Power Rectifiers
— amplitier builders should read this one

S i it s I O WIRIINEL 36 . = WB2WIK 92
In Search of the Elusive SES Cheap Connectors for Half-Inch Hardline
—track solar activity with this simple VLF receiver — at your neighborhood hardware store
e cxoesaanneea s . WABUER 42 _WD4LWC 100
(b Gy . The Microwave Midget
E_ Ettetr; c:mtw:.r atlFA.i T T i i —this WEFAX converter features something
"Ef” il :“Bt‘ B e ft y different—an active mixer, .. ............ W3KH 106
== Ddar constructin e racsimile recoraer . E
' y | The Amazing Bobtail. . .Our Readers
_____________ WBBDQT 52
Respond
dec 30 —more ideas for using and modifying this easy-to-
. build antenna. . . ..._............ - WBHXR 110
Single-Tone Paging for Wilson HTs
—simple circuit should work with many nigs
.-W4BF 112

A 600-MHz Universal Counter

Teletext and Viewdata: Are You Ready for the

—vyou'll freq out over thisone. .. .. .. ... . W4VGZ 58 Information Boom?

Top-Banding the DX-60B —coming soon to a living room near you: video

—part |I: a companion vfo v WB1ASL 64 dataservices: . i< ia e vas 5% WBIKPT 120

An Amp for QRPp Addicts Double-Duty CW Keyboard

— build this resistive step attenuator for low, low —helps you on receive as well as transmit

MR ML WAGRBR 68 eeenneeineaaneiteaaeaeensans oo KIGN 126

The Center-Fed Bizaree Sixteen Channels of D:glta- _Dellght

—would you believe an indoor antenna for 802 Vo _d&'“'“"‘”e" f"_ﬂ_t_a_ﬂ'_:'f"f“f_"t""f Kiaiee il olern
- = SRR b 72 A Computer-Controlled Talking Repeater

Clean SWEEP for the FT-221 V —part I11: interfacing to the

—don’t miss the action. . ......... WBOLLP 82 2 microcomputer. .. .. ....... .. .. WABAXX 138

A New Frontier Make a Microcomputerist Smile

—weekends were made for . 10FML. . . .. K4TW) 84 — build him this EPROM eraser

Scanner Magic for Heath's 2036 B e N e e e =

— grab your October '79 issue for part | of this Build a Talking Digital IDer

project . . WA4BZP 88 —K20AW redesigns his |IDer at last. . . .. . K20AW 162

Never Say Die—6, Looking West— 12, DX— 14, Contests— 16, RTTY Loop— 18, Awards—
20, Leaky Lines— 22, Letters— 24, Fun! — 26, OSCAR Orbits— 28, New Products— 32, Social
Events— 78, Ham Help—79, 179, Corrections— 175, 1980 Index — 176, Review — 181, Dealer

Directory— 225, Propagation— 225
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NEVER SAY DIE

editorial by Wayne Green

SHADES OF THE PAST!

The year was 1950 and Wayne
Green, not very long out of col-
lege, was fresh from a job in Dal-
las as a television producer-di-
rector (the damned station went
from live productions to all film,
throwing the entire production
crew out of work). | was looking
for something temporary to tide
me over until | could find work in
television again.

Having a first class ticket and
experience as an announcer, |
put an ad in Broadcasting, look-
ing for a combination spot: engi-
neer-announcer. There was a big
need for that kind of experience
at that time and | was soon sit-
ting there sorting out telegrams
from over 50 broadcast stations
with good jobs open, One of the
best bets was from WSPB in
Sarasota, Florida.

| loaded my ham gear into my
old 1941 Ford. . .NBFM kilowatt
for all bands, dipole antenna,
SX-2BA receiver...and drove
down to Sarasota, the “Air Con-
ditioned City."” It was pleasant
there temperaturewise, but the
mosquitos were worse than
those in New Jersey or the
swamps of Brooklyn.

It didn’t take long before | set-
tled into a comfortable routine,
opening the station mornings,
lying on the beach afternoons,
and hamming evenings. One of
the chaps who popped intodo a
radio show daily was Bandel
Linn, also a ham. We hit it off
right away. Linn lived nearby on
one of the keys and his mailbox
said, “Corporal Bandel Linn."”
This was in retaliation for all the
other mailboxes with retired col-
onels, generals, and such.

One of Bandel's best friends
was a little known writer, McKin-
ley Cantor. He became better
known after his book, Anderson-

ville was published. He's had a
peck of best sellers down
through the years. McKinley
would come by the station occa-
sionally with Bandel and we'd
talk. | think the thing | enjoyed
the most about both of them
was their sense of humor.

McKinley did a number on
Bandel one time. He went out
and bought an enormous num-
ber of old books from a defunct
used book store. He had a
stamp made up which said, “If
found, please return to Bandel
Linn”. . .etc., along with Linn's
address. McKinley traveled a lot
and would drop off these books
in stores everywhere he went.
Bandel was soon up to here in
returned books, arriving with ev-
ery mail from all over the coun-
try...or people driving up to
bring them back personally.

When | decided to start a ham
magazine in 1960, | got in touch
with Bandel, who in addition to
being a great radio personality
was also a nationally known car-
toonist, and got him to do the
cover for issue #1. Bandel is still
cartooning and broadcasting,
holding forth from Pensacola
these days. | get to see him ev-
ery now and then when | get
down to Mobile for the reunion
of my old submarine crew.

There are a few people I've
known who have really been en-
joyable to talk with. ..such as
Jean Shepherd, John Campbell,
and Linn. All are hams, oddly
enough, though | seldom talked
hamming with any of them.
John is gone now, but he left a
raft of admirers. I'm sure it was
his editorials in Astounding Sci-
ence Fiction. . .and later in Ana-
log...which got me started
writing long editorials. | enjoyed
them for years and it just never
occurred to me that an editor
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would do anything other than
write long editorials. | don't
think 1 gave it much thought un-
til a couple of months ago when
it suddenly dawned on me that
I'm probably the only editor writ-
ing these damned things.

Of course the pressures of
writing editorials for three big
magazines a month, plus a
fourth just for the microcomput-
er industry, and the shadow of
two more magazines getting
started all helped to focus my
awareness on a good thing over-
done. Now, with a month-long
trip coming up to Asia, the man-
aging editors are pushing me to
write a month ahead. Hells bells,
| can hardly get 'em done for one
month, much less two.

We've got a series of cartoons
by Bandel starting in the maga-
zine. | hope you enjoy his humor
as much as | do.

THAT ARKANSAS WARHEAD

Those of you who read the
fine print on the silo explosion in
Arkansas may have noticed that
the newspapers were able to
print a transcript of a tape-re-
corded Air Force radio conver-
sation about the search for the
warhead. Some chap has receiv-
ers tuned to Air Force and other
channels with recorders ready
in case of any emergency...
then he is able to sell the infor-
mation to the papers. If ever
there was a case where the FCC
rules in Section 605 regarding
the privacy of radio transmis-
sions was being broken, it is
here. If the FCC lets this go un-
touched, they are turning their
heads when their rules are clear-
ly being broken.

It is against the law to sell in-
formation gotten over the air
from anything other than broad-
cast stations. This is the heart

of 605. The reception is not pro-
hibited, only the use of the infor-
mation. What are you going to
do about this, FCC?

SAROC SHOOTS SELFIN FOOT

The pitiful shreds of what was
once a halfway decent hamfest
will be aired again in January.
This, | believe, is a commercial
exploitation of hams for the per-
sonal gain of one chap, who the
last | heard was disavowed by
all ham clubs which had ever
tried to work with him. At the
last of these hamfests | attend-
ed, the technical sessions were
a joke and the exhibits few. The
advanced registration for this
disaster is $16, if you are that
eager to throw your money
away.

The hamfest has been
bounced from one hotel to an-
other, presumably for some
good reason. Now it is at the
Dunes and filling a date ob-
viously unwanted by any sane
group: January 1. Bring playing
cards, if you are so totally
desperate on New Years Day as
to go to this silly thing. . .so at
least you'll have something to
do.

One of the major ham dealers
tried exhibiting at the show not
long ago and went away totally
disgusted. Other than some free
booze courtesy of Ham Radio
magazine, apparently out to
help create more alcoholics, the
dealer felt ripped off.

If you are absolutely des-
perate to go to Vegas, wait a
couple days and catch the Win-
ter Consumer Electronics Show,
starting January 8th. Then, if
you still have time on your
hands, why not come up to Vail
for the ham industry convention
January 10-17th?

NARA EVAPORATED

A couple of months ago, |
wrote about what appeared to
be a scam to fleece hams, with
the only action | could see com-
ing from a chap with a bad rec-
ord...convicted of conning
hams. If there was anyone who
did not get his money back from
NARA, I'd like to hear from them.

| first heard of this one while
at a hamfest in Wiesbaden, Ger-
many, last May. A chap there
had just come from the Dayton
Hamvention and mentioned that
NARA was there, taking mem-
berships. | was at a loss to un-
derstand how a group could get
started without being in touch
with me. ..if they were leqiti-



KENWOOD

. « « pacesetier in amateur radio

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

Small wonder. |
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Processor, N/W switch, IF shift, DFC option

« CW narrow/wide selection

TS-130S|V

"N-W" switch allows selection of wide and narrow
bandwidths. Wide CW and SSB bandwidths are

* Effective noise blanker
Eliminates pulse-type interference such as Ignition
noise

the same. Optional YK-BBC (500 Hz) or YK-BBCN '+ Bullt-in 25-kHz marker

(270 Hz) filter may be installed for narrow CW.

An incredibly compact, full-featured, all solid- -« SSB narrow selection
state HF SSB/CW transceiver for both mobile
and fixed operation. It covers 3.5 to 29.7 MHz
(including the three new Amateur bands!) and is
loaded with optimum operating features such as
digital display, IF shift, speech
row/wide filter selection (lnn both SSB and CW),
and optional DFC-230 digital frequency control-
ler.The TS-130S runs high powerand the TS-130V
is a low-power version for QRP applications.

(1.8 kHz) filter is installed, (CW
selected in CW mode.)

is provided on the MODE switch.

« Built-in digital display
TS-130 SERIES FEATURES

. 80-10 meters, including three new bands external VFO or fixed-(
Covers all Amateur bands from 3.5 to 29.7 MHz,
including the new 10, 18, and 24-MHz bands

"N-W" switch allows selection of narrow SSB band-
width to eliminate QRM, when u}'[:ut:cmal YK-BBSN
iter may slill be

Six-digit green fluorescent tube display indicates
actual operating freqwm,,f to 100 Hz. Also indicates
:hannel frequency, RIT shift,
and CW transmit/receive shifts. Also analog sub-
dial for backup frequency indication.

Accurate frequency reference for calibration
 Compact and lightweight

Measures only 3-3/4 inches high, 9-1/2 inches

wide, and 11-8/16 inches deep, and weighs only

12.3 pounds. It is styled to enhance the appearance

of any fixed or mobile station

rocessor, nar- . Sjdeband mode selected automatically - -
LSB is selected on 40 meters and below, and USB
on 30 meters and above. SS8B REVERSE paosition

Receives WWV on 10 MHz. VFO covers more than  * IF shift Optional DFC-230 Digital Frequency Controller
50 kHz above dhj bhelow each 500-kHz band Allows IF passband to be moved away from inter- Allows frequency control in 20- r-P steps with UP
fering signals and sideband splatler Lmuh' microphone (supplied wil D’“‘ 230), In
« Two power versions . . . easy operation e oo cludes four memornies "Em o tiraauench
1S-130S runs 200 W PEP/160 W DC inputon 8015  * Single-conversion PLL system [“J ~ P (A ‘_IT tal d D“Iii . f’:.', < .‘-‘“L;':
. e T s il | | 1_.. | JOVEerNs TLL .
meters and 160 W PEP/140 W DC on 12 and 10  Impfoves stability as well as transmit and receive | 5P 8700 290 O/ Giep A LoVt
m'E'I""'_'I .S i.j'[]"ql'l -J""lb E:‘ -||Itl'lr F:-‘:ij Lg -.I.qllr DC [Iul]t ﬂ'” E'D“'r:ﬂ'- :‘ EFETELIEITEHLS VE & LW BLY L LNER L=t R W la
all bands. Solid-state, wideband final amplifier « Built-in RF attenuator : = =T
Ask your Authonzed Kenwood Dealer
‘ inates lransmitier NG, ang receiver wic 0 iectin intermao I = # * " - i .
eliminates transm tuning, and V de For optimum rejection of intermodulation =N\ BRI R s e s ot

band RF amphfiers eliminate preseleclor peaking distortion

 Built-in speech processor « Built-in VOX
increases audio punch and average SSB oulpul For convenient SSB operation,
power, while suppressing sideband splatter. as semibreak-in CW with sidetone

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

e PS-30 base-station power « SP-120 external speaker
supply (remolely switch- e VFO-120 remote VFO
able on and off with o MC-50 50kQ/5008Q desk
1S-130S power switch), microphone

Other accessories not shown:

e YK-88C (500 Hz) and « MC-30S and MC-355
YK-BBCN (270 Hz) CW filters noise cancelling hand

» YK-BBSN (1.8 kHz) microphones
narrow SSB filler « PC-1 phone patch

» AT-130 compact antenna e TL-922A linear amplifier
tuner (B0-10 m, including » H5-5 and HS-4 hE‘ddDhﬂlﬂES
3 new bands) « HC-10 world digital clock

« MB-100 mobile mounting « PS-20 base-station power

s 5P-4
brackel supply for TS-130V

speaker

as well

0 compact mobile

solid-state TS-130 Senes
NOTE: Price, specifications subject to change
without notice and obligation

1

» VFO-230 digital VFO with
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TYPESETTING

mate. The story of a group of ten
hams putting up $35,000 each in
seed money didn't ring true
either. | know many of the hams
with a spare $35,000 and | can’t
believe they would put out that
kind of loot without checking
with me.

Then, | found out who the
chap was behind the whole
thing and remembered his pre-
vious record. Ask the ARRL
about it; QST ran his ads which
brought about the troubles and
the conviction. But if something
like this was afoot, why no word
from the ARRL? They certainly
couldn't say they didn't hear
about it...or that they didn't
know the chap. | have no expla-
nation for this.

Once my editorial piece ap-
peared, NARA seemed to disap-
pear. | got a letter from a ham
who had joined, saying he had
gotten his $10 back and that the
NARA telephone number had
been disconnected, with no for-
warding number. He did some

sleuthing and found that the
chap had moved to Virginia and
was now operating under the
name of Keswick Sales, with
ads in the yellow sheets. The re-
port went on to say that over two
hundred orders had been re-
ceived with payments, but noth-
ing had been shipped and no
payments had been returned.
No explanation by mail to the
customers. It appears that the
FTC rules on back orders has al-
ready been broken. Will he move
on again, leaving mulcted hams
in his wake?

ELECTRONIC DESIGN BUNK

| really hate it when | see an-
other magazine print a letter
from some uninformed person
and it puts down amateur radio.
Thanks to WSIFH for sending
me a clipping from the Septem-
ber 13th issue of Electronic De-
sign, wherein is a letter from a
Collins man, a program engi-
neer named Roe. He fears that
amateurs now are ''nothing

more than hobbyists and gadge-
teers, lacking the inquisitive and
inventive spirit which made the
early days of amateur radio so
productive. Now, the only inno-
vations come from the R&D labs
of the amateur equipment man-
ufacturers.”

Amateur radio needs this type
of hogwash like another Incen-
tive Licensing attack. The facts
are quite otherwise, as Roe
would know if he were a reader
of 73. It is true that the FCC has
been doing all in its power to
prohibit amateurs from experi-
menting and pursuing the FCC's
own regulations (see 97.1c), but
despite this, amateurs have
been building more than ever be-
fore in history and have been de-
veloping new circuits and
modes of communications.

In case you think that hams
are not building. . .and | get that
crap a lot from old-timers who

Continued on page 189

Well. . .ICanDream,Can’t|?

by Bandel Linn K4PP

“I live next door and | came over to thank you for those little squiggles and
lines on my TV—They're very interesting!”
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Options Guaranteed o Make the Exiremely
Popular 2A and 2AT Even More Popular'
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IC-HM?9
Speaker/Mic

Leather Case

BC-30

Battery Charger R
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A fresh 1idea!

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.

And, of course, there's no

need to mention our

| day delivery and

| year warranty.

TS-32 Encoder-Decoder

® Size: 1.25" x2.0" x .40"

® High-pass tone filter included that may be muted
® Meets all new RS-220-A specifications

® Available in all 32 EIA standard CTCSS tones

85-32 Encoder

s S1ze: 9" x1.3"x 40"
* Available with either Group A or Group B tones

Frequencies Available:

156.7 5A
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 7Z
192.8 7A
203.5 Ml

* Frequency accuracy, + .1 Hz maximum —40°C to + 85°C
* Frequencies to 250 Hz available on special order
¢ Continuous tone

TEST-TONES: | TOUCH-TONES: BURST-TONES:
770 1336 1650 1900 2200 2450
852 1477 1700 1950 2250 2500
941 1633 1750 2000 2300 2550
1800 2100 2350

® Frequency accuracy, = | Hz maximum —40°C to + 85°C
e Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 §29.95 -
==

E=5 COMMUNICATIONS SPECIALISTS ]

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021




Bill Pasternak WAGITF
24854-C Newhall Ave.
Newhall CA 91321

OPEN REPEATERS DON'T
EXIST DEPARTMENT

There is no such thing as an
“open’ repeater—at least not in
the eyes of the Federal Com-
munications Commission. This
came about as the final result of
a well-intentioned rulemaking
request filed some three years
ago by a Texas amateur, Jones
Talley WS5TJE had requested
that closed and private repeater
operation be outlawed. In addi-
tion, Mr. Talley felt that much
on-channel interference be-
tween repeaters could be elimi-
nated by lowering all repeater
power |evels.

| recently interviewed Mr.
Talley for Westlink and found
him to be a most delightful per-
son. Moreover, he is a very dedi-
cated amateur. He told me that
the reasoning behind his twin
petitions (There were two, but
the FCC elected to combine
both into one rulemaking ac-
tion.) was that he and many
others felt that repeater opera-
tions that required membership
in an organization were not in
the spirit of the amateur service.
Further, that with the large num-
ber of repeaters currently oper-
ating, there was precious little
spectrum left for new opera-
tions. By lowering the power lev-
els, there would be less chance
of on-channel interference as
new systems came into being. |
should add that Mr. Talley is a
broadcast engineer with many
years of experience behind him.
He understands very well the
many technical aspects of radio
communication.

S0, Mr. Talley elected to file
his petitions to lower maximum
power levels for repeater opera-
tion and also to gain acknow!-
edgement for the concept of the
open repeater, a concept that
we as amateurs have under-
stood for years. For many
moons, things sat quiet in
Washington—not a peep on the
topic. Most amateurs, including
me, had all but forgotten that
such a rulemaking request was
on file with the Commission.

Then, in late July, came the

blockbuster. It was all but un-
noticed by most hams since it
was merely a dismissal order on
two rulemaking requests, one of
which belonged to Mr. Talley. It
was only after reading the order
several times that the implica-
tions came to light, that in the
eyes of the FCC, no such thing

as an open repeater existed. In
fact, the text you are about to
read is that of the order itself. |
suggest that you pay close at-
tention to the first portion of
Section 2, because this may well
set a precedent.

Before the
Federal Communications Commission
Washington, D.C. 20554
PR
FCC 80-351
27525

In the Matter of

Rulemaking petitions

requesting “open” repeaters; and,
to require license endorsement
authorizing repeater operation.
AM-2844 and RM-3461

ORDER
Adopted: June 17, 1980;
Released: July 2, 1980

By the Commission:

1. Rulemaking petition RAM-2844, sub-
mitted by Jones P. Talley (W5TJE), of Dal-
las, Texas, proposed that Section 97.85 of
the Amateur Radio Service rules be amend-
ed by adding a provision that no repeater be
operated as a "closed" repeater. In support
of his petition, Mr. Talley offered these rea-
sons. He said that, in the majority of the
country, thera are no longer any available
frequencies for new repeaters. Further, ac-
cording to the petitioner, no one, in the his-
tory of the Amateur Radio Service, has ever
had an assigned or a closed frequency. Mr.
Talley feels that the Amateur Radio Service
should remain open and clear for all proper-
ly licensed Amateur radio operators. In ad-
dition, petitioner suggested that Section
97.67 of the Commission's Rules be amend-
ed to lower the maximum amount of power
that Amateur radio stations in repeater op-
eration could use. For example, on fre-
quency bands above 52 MHz, the power
would be 50 Watts, rather than 100 Watts,
where the antenna height above average
terrain is below 100 feet. His reason for the
proposal is that he believes that most re-
peaters are covering more area than just
the local area, thereby causing interference
between repeaters in surrounding areas.
This, in turn, he alleges, is why the sur-
rounding areas have no available fre-
quencies. Mr. Talley says that lower maxi-
mum power levels will correct this problem.
Only one comment was filed in RM-2844.
The Amateur Radio Club of the Veterans
Administration Medical Center, Montrose,
New York, supported the petition saying
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that closed repeaters violate the spirit of
Amateur radio communications.

2. With respect to the matter of forbid-
ding a station in repeater operation to be
closed to anyone, we do not agree that
such a stance is desirable. The control op-
erator of the station must be in a pasition to
deny access to any person who is violating
our rules. Any other view would be con-
strued as our approval of unlawful acts.
Moreover, a fundamental principle is at
stake hera, At all times, the control operator
of a station in repeater operation i1s respon-
sible for the proper operation of the station.
Open repeaters would militate against that
basic operator accountability. Further, we
do not concur in Mr. Talley’s suggestion to
lower the maximum power levels for repeat-
ers. The maximum power levels specified in
the present rules are not mandatory, Less
power may always be used. In fact, we ex-
pect Amateur radio operators to take ap-
propriate means to avoid interfering with
each other's transmissions. Amateur radio
licensees have always been known for self-
disciplining and a cooperative spirit in the
use of Amateur radio frequencies. There is
no reason to believe that they have relin-

quished working together to solve mutual
usage problems.

5. Accordingly, in view of the reasons
herein given, it appears that the public in-
terest would best be served by dismissing
the instant petitions. Therefore, IT IS
ORDERED, That RM-2844 and RM-3461
ARE DISMISSED and that these proceed-
ings ARE TERMINATED. For further infor-
mation, contact Maurice J. DePont, 2025 M
Street, NW., Washington, D.C. 20554, (202)-
254-6884,

FEDERAL COMMUNICATIONS
COMMISSION

William J. Tricarico

Secretary

Now, before you run out and
tell all your users that they must
immediately purchase some
form of CTCSS generator if they
intend to continue operating on
your repeater, sit back a mo-
ment and permit me to point out
why this is not necessary. We
must go back into the archives a
bit, but | think you will enjoy the
trip, especially if you are a new-
comer to FM,

In the late 1960s, amateur ra-
dio FM and repeater operation
took off like the proverbial bat
out of you know where. After a
while, some amateurs who just
could not leave well enough
alone decided that what repeat-
ers needed were rules, and a
number of petitions were sent to
the FCC requesting these. As
usual, time went by, and in the
interim, the problems inherent
to the implementation of any-
thing new were solved. In this
case, the solution took the form
of individuals and groups pro-
viding voluntary coordination
for repeater operations. Then,
with the arrival of the 1970s,
came something known as
Docket 18803. 18803's imple-
mentation brought FM relay
growth to a screeching halt. The

regulations were that restrictive.
They also were not needed—the
problems had been solved.

For a number of years, ama-
teurs from all over the nation
worked hard to try to initiate
some relief from the restrictions
of 18803. Among these was
Capt. Richard McKay K6VGP.
Dick owned a “private’’ category
repeater located in Palos Verdes
and was able to obtain “Special
Temporary Authority” to oper-
ate his repeater without 24-hour-
a-day, fulltime control opera-
tors on hand.

The success of this experi-
ment on WRG6AAD convinced
the Commission to issue an-
other “Special Temporary Au-
thority” to the Palisades Ama-
teur Radio Club of Culver City,
California, for a similar experi-
ment. After a year's time and
many filings with the Commis-
sion detailing progress of the
experiments, a petition was filed
to permit what was termed "‘au-
tomatic remote control” over
amateur repeaters.

One of the first actions taken
in the deregulatory process was
the adoption of two control
standards based upon the clas-
sification a repeater operated
under. A closed or private re-
peater could operate under the
doctrine of "fully automatic re-
mote control,” while open re-
peaters were given limited relief
in the form of “semi-automatic
remote control.” | won't go into
the details of each at this time; it
would take pages to do so. An
exact account of the entire de-
regulatory process can be found
by going through back issues of
73 containing this column. We
lived it and we reported on each
step in the long process.

What is important is the con-
tention that this first step in de-
regulation of amateur relay ac-
tivity initially gave FCC recogni-
tion of both open and closed/pri-
vate repeater operation. This be-
ing the case, the report and dis-
missal order on RM-2844 is a di-
rect contradiction of what has
been stated in the past. Addi-
tionally, while we in amateur ra-
dio have developed our own def-
initions concerning relay sys-
tem operation categorization,
the FCC never has done like-
wise. You and | know what con-
stitutes an open, closed, or pri-
vate repeater, but the Commis-
sion has never seen fit to offer
any definitions of their own.

Continued on page 192



SUPER RIG

— NEW TEN-TEC

OMNI-C 9 Band Transceiver+ HERCULES Solid-State KW Linear

TEN-TEC SUPER RIG IS READY. For every band, every band
condition. With the latest in solid-state hf technology, the latest
in features. To make communications easier, more reliable —

super.

OMNI-C

The new model in this famous series. With new coverage and new features
to make it better than ever!

All 9 HF Bands. From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands, Coverage you can live with—for years and years.

3-Mode, 2-Range Offset Tuning. Offset the receiver section or the
transmitter section or the entire transceiver! In 2 ranges: +500 Hz or =4
kHz. For complete flexibility in fine tuning, a DX work, or net operations.

Seven Response Curves. Four for SSB, three for CW. With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active
audio filters. Up to 16 poles of i-f filtering plus audio filtering to handle any
situation.

Built-In Notch Filter and Noise Blanker. Notch is variable from 200
Hz to 3.5 kidz with a depth of more than 50 dB. New noise blanker reduces
ignition and line noise. Both standard equipment.

“Hang"' AGC. New, smoother operation.

Super Specs. Uptimized sensitivity —a balance between dynamic range
and sensitivity (2 xV on 160 to 0.3 uV on 10 meters) Greater dynamic
range: better than 90 dB. And a PIN diode switchable 18 dB attenuator.
200 watts input on all bands! 100% duty cycle on all bands for up to 20
minutes.

Super Convenient. Built-In VOX with 3 up-front controls. Built-In PTT
control at front and rear jacks. Built-In Zero-Beat switch puts you on exact
frequency. Built-In Adjustable Sidetone with variable pitich and level
Adjustable ALC for full control from low power to full output. 2-Speed
Break-In, fast or slow speeds to fit operating conditions. Built-In Speaker
eliminates desk clutter. Automatic Sideband Selection —reversible.

Super Design. All Solid-State and Broadbanded —from the pioneer,
Ten-Tec. Modular plug-in circuit boards. Functional Styling with convenient
controls, full shielding, easy-to-use size (5%"h x 14%"w x 147d).

Super Hercules Companion. Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching (one knob does it all).

Full Accessory Line including filters, remote VFO, power supplies,
keyers, microphones, speech processors, antenna tuners—all in matching
color.

Model 546 OMNI-Series C.... $1189.

Experience SUPER RIG at your TEN-TEC dealer, or write for full details.

HERCULES

Amateur Radio's first full break-in solid-state kW linear amplifier. With the
reliability you'd expect from the pioneer in high-power solid-state
1echncﬂogy—TEN-TE8.

All Solid-State. No tubes. Instead, HERCULES uses two 500-watt push-pull
solid-state amplifier modules with an output combiner. Super solid.
Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEC. For
fast, effortless changing of bands. Super easy.

Automatic Bandswitching when used with OMNI (the OMNI bandswitch
also controls HERCULES bandswitching through a motor driven stepping
switch). Super convenient.

Full Break-In. HERCULES puts the conversation back into high power CW
operation—you can hear between every character you send.

Full Coverage. 160 through 15 meters plus four “AUX" positions for 10-meter
conversion by owner and future band additions.

Full Gallon. 1000 watts input on all bands, 600 watts output, typical. Built-in
forced-air cooling. Driving power: 50 watts, typical. Adjustable negative ALC
voltage, 100% duty cyde for SSB woice modulation; 50% duty cycle for
CW/RTTY (keydown time: 5 minutes max.) Continuous camier operation at
reduced output.

Full Protection. Six LED status indicators continuously monitor operating
conditions and shut down the amplifier whenever any one exceeds set limits
(the exdter automatically bypasses the amplifier under amplifier shut-down for
barefoot operation). The six parameters monitored are: 1) overdrive; 2) im-
proper control switch setting, 3) heat sink temp.; 4) SWR: 5) overvoltage/over-
current; 6) rf output balance. Two meters monitor collector current, voltage, and
forward/reverse power. And a highly effident automatic ne voltage correction
drcuit (patent applied for) eliminates the need for selecling transtormer faps,
prevents applving too high a voltage to final amplifier devices, becomes
operative under low line conditions.

Super Power Supply. Provides approximately 45 VDC @ 24 amperes,
operates on 105/125 VAC or 210/250 VAC. Tape wound transformer and
choke reduce weight (50 lbs.) and size (7%2"h x 15%"w x 13%"d). Separate
enclosure

Super Styling. Designed to match OMNI, the HERCULES has the same
height as OMNI, plus matching bail and matching colors. The front panel is
simplicity in itself with two push-button switches (power and mode) plus two
knobs (meter and bandswitch), and a “black-out” monitor panel (when unit is
off, meters are unobtrusive). Amplifier size is 5%"h x 16"w x 15%"d

Model 444, HERCULES amplifier & power supply.... $1575.
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TEN-TEC ,INC

SEVIERVILLE, TENNESSEE 37862
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DX

Jim Cain K1TN

306 Vernon Avenue
Vernon CT 06066

THE NEW BREED

Comments made here the
past few months have brought
some interesting letters, most
reinforcing our own attitudes
about DXing today compared to
a decade or more ago. As very
little of life in 1980 is like life in
1960, it comes as no particular
surprise that amateur radio in
general and DXing specifically
often leave many old-timers
somewhat cold.

For example, the FCC has just
announced that the CW portion
of their exams is changing
again, with the exams to be only
ten questions, fill-in-the-blank
instead of multiple choice, and a
passing grade will be only sev-
enty percent instead of eighty.
This is a test?

On the same sheet where we
read that FCC news was the
story of a Conditional class
amateur who was traversing the
court system because he had
not, for some obscure reason,
been grandfathered to General
class. The FCC had called him in
to take a 13-wpm code test and
he refused. Obviously, he
doesn’t know the code, probably
cheated on his original Condi-
tional test (with the aid of an-
other amateur, sorry to say), and
that's that.

Aside from the FCC making it
possible for people to operate
kKilowatt transmitters on the HF
bands with little or no knowl-
edge of what are recognized as
basic radio techniques, the ac-
tual styles of operating today
often add to the confusion and
lowering of standards on the
bands. Here's a case:

An American operated last
autumn from Africa, on CW only,
from a fairly rare country. Great,
you say, at least he knows the

code! True, but his methods
frustrated many who also know
the code. Operating split, this
DXer listened up in frequency,
often as much as 50 kHz. In addi-
tion, he immediately moved his
receiving vfo after each contact,
making It nigh impossible for
the good operators to ply their
trade of finding his last contact,
zeroing the frequency, and mak-
ing one short call on his known
listening frequency—not “tail-
ending,” mind you, but just be-
ing where the DX is listening is
operating at its best. It was not

to be in this case.
It used to be that when the

neophyte DXer discovered he
could not always crack the pile-
ups with a hundred Watts and a
dipole, pennies began going in-
to the bark for an amplifier, and
a safety belt was purchased for
future antenna work. Learning
to trust the belt, lean back, and
use both hands on the tower
was part of the process whereby
one became a “real ham,” a
“true DXer,” or whatever. It was
simple: |f you couldn’t get
through to the station you want-
ed, either your signal was too
weak or your operating tech-
nique was not appropriate. And
the solutions were equally
straightforward: Build a better
station, practice operating, and
be patient. As a result, the
bands continually witnessed
new crops of hams who became
proficient by their own efforts.
(Made it without using the word
“bootstraps!”)

Now that this hole has been
dug, | might as well just climb on
in. Today's saviors of the bands
have found new solutions to the
devastating blow of not being
able to work your favorite DX
station. Those solutions are
called "nets” and “lists." They
have ruined DXing for what it
once was: the second most
competitive aspect of amateur
radio (after contesting).

It seems unlikely that anyone
reading this column does not
know the net and list style;
either one uses it or hates it or,
occasionally, both. Let's look at
the implications of this new
breed of operator and the possi-
ble future in store if the trends
continue.

14 73 Magazine » December, 1980

The list and net operator (L/N)
will tell us that the new style en-
ables the weaker stations to
work through to the DX, that LUN
maintains order on the bands,
that it gives everyone a fair
shake, and, hoo-boy, here it
comes, that new DX operators
are spared the massive pileups
which had previously driven a
few of them into other pursuits,
such as stamp collecting. We
are sure to hear from some of
you with other justifications,
such as that there are just too
many hams on the bands now
when compared to 1960 and new
techniques are consequently re-
quired, or that maybe not
everyone can afford a second
vfo in order to operate split.

Of course, it will be said that if
an operator wishes to use LN
because he is an inexperienced
amateur on Island X (which
everyone needs), it is his own de-
cision and those who don't like
it can lump it. Those who play
his game will be rewarded with a
contact (often despite the fact
that they can't hear him). Those
who refuse to play the game will
go away empty-handed.

A parallel: The US national
speed limit is now 55 mph, on
highways designed for 70 mph
+ driving. This was instituted in
1974 to “save gas,” and was
later further justified by a con-
trived set of statistics “proving”
the reduced speeds resulted in
fewer highway accident deaths,
Voild! The temporary law be-
comes permanent.

The fact is that L/N has driven
off more avid DXers in a couple
of years than pileups ever did in
forty years. LUIN has raised a
cacophony of tooth grinding by
those with beams, amplifiers,
and savvy. L/N is what brought
the “frequency policemen"” and
catcallers to their heyday, as
they trash the frequencies in
anger at their inability to just
jump in there and call until they

work what they want.
In fact, highway deaths have

not gone down, particularly on
the limited-access interstates.
As for fuel consumption, guz-
zlers do use less fuel at 55 than
at 70; so do, for that matter, all
autos. Now here’s the point: Say
you are driving, oh, a diesel Rab-
bit at 50 mpg and are restrained
to 55 mph so the Cadillacs can
produce 18 instead of 15 mpg.
You have gone the full mile to
conserve fuel;, you have reacted
to the situation in the most effi-
cient, intelligent manner. Yet,

you are punished because you
are in the minority.

Back to the new DX station on
the band. You wrenched your
back getting that new beam up,
smelled up the entire house
smoke-testing your new ampli-
fier, but now you're LOUD. Fur-
ther, you have practiced your
ham radio hobby, not expecting
to set the world on fire your first
couple of years on the bands,
but now you're a “'good opera-
tor.” Now you've found that DX
station, but they've already
taken calls from your call area
and you might just as well turn
off your radios. So mail your
postcard to the list taker for the
next time, take down your beam,
and sell your amplifier, because
when your turn comes, you
won't need them. You won't
need your brain, either. '

What's coming in the future?
Unfortunately, probably more of
the same, as mediocrity breeds
mediocrity. As more and more
new DXers come to know no op-
erating style other than LI/N,
they will demand, verily, that /N
becomes the norm. New, inex-
perienced operators may be
easily enticed into the rut, dur-
ing that period of time when
they need a sheetl to determine
whether it 1s the plate current or
the output that is supposed to
be peaked. As LIN grows, addi-
tional DXers will be driven from
the bands only to be replaced by
still more L/IN operators.

Make no mistake about it! It
already is happening, and the
pace is accelerating. Blameit on
the lax FCC exams, on the
Welfare State, on the “Me De-
cade,” on the weather, on the
Democrats, the Republicans,
the hippies. The only ones who
can reverse the trend and make
DXing what it once was—a com-
petitive activity—are you and
me. DXing was never supposed
to be easy, from the first time
Hiram Percy Maxim used a relay
in Windsor Locks to work from
Hartford to Massachusetts. DX-
ing has been the true spirit of
amateur radio. If it ceases to be
so, many will find new hobbies
and hamming will be the less for
their loss.

One thing L/N has done is giv-
en amateur radio column writers
and bulletin editors some can-
non fodder, as they stake their
claims on one side of the issue
or the other. You may disagree
violently with this column’'s

Continued on page 182



.

Compact and Economical Hand-Held Designed for Ham Radio.

BACK VIEW
o 600 khz offset
Synthesized 2 Meter simplex/duplex
Hand-Held Hi/lo power
FEATURES YOU'VE WANTED
1 Touch Tone® Pad
1 800 T/R Channels.
Synthesized.

1 1.5 Watt Output High/
Low Power Battery
Saving Switch to .15
Wait.

1 Separate built in | TOP VIEW
Speaker & Mic. Excel- BNC antenna connector
3 lent audio quality. “Rubber Duckie”
1 Compact. About the standard
size of a doliar bill. / transmit indicator
] Variable size NiCd |

squeich

Power Pack, 3 sizes
available to suit your
needs. (250 MA stand-
ard). Makes the IC-2AT
the most compact syn-
thesized Hand-Held on
the market.

] ICOM level Receiver
Performance-ICOM
Quality Receiver in @
compact package |
(.2uv/20db typical) .

1 Optional Leather Case,
Mobile Charge Cord,
Desk Charger,
Speaker/Mic
available.

1 With slip on/slip off
Bottom NiICd Pack, you
can vary the size of the
Hand-Held from about
116 mm high to 175
mm high. Easy to carry
exira Snap-on packs
packs with you for ex-
tended trips.

1 Complete with BP3
NiCd Pak, wall charger,
flexible antenna and
belt clip.
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5 khz channel selection
10 khz channel selection
speaker/mic jack

[€ 21ICOM|

ICOM AMERICA, INC,

2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwood Dr,, Suite 307
Dallas, TX 75234




CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CONNECTICUT QSO PARTY
Starts: 2000 GMT December 6
Ends: 0200 GMT December 8
Rest period: 0500 to 1200 GMT
December 7

Sponsored by the Candle-
wood Amateur Radio Associa-
tion (CARA). Phone and CW are

considered to be the same con-
test. Stations may be worked
once on each band and each
mode. Out-of-state portables
and mobiles operating in Con-
necticut are requested to identi-
fy themselves as such as are
Connecticut mobiles operating
in other counties.

EXCHANGE:

Send QSO number, RS(T), and
ARRL section or Connecticut
county.

SCORING:

Out-of-state stations multiply
total QS0Os by the number of
Connecticut counties worked (8
maximum). Connecticut sta-
tions multiply total QSOs by the

sum of ARRL sections and prov-
inces. Additional DX contacts
count for QSO points, but only
one DX multiplier overall is al-
lowed. W1QlI, the club station,
will be operating CW on the odd
hours and SSB on the even
hours, and counts as 5 points on
each band and mode. Novice
contacts count as 2 points each
and OSCAR contacts count 3
points each.

FREQUENCIES:

CW—40 kHz up from the bot-
tom of each band.

SSB—3927, 7250, 14295,
21370, 28540.

Novice—3725, 7125, 21125,
28125.

ENTRIES & AWARDS:

A Worked All Connecticut
Counties certificate will be
awarded to each station work-
ing all Connecticut counties.
Other awards given as usual,
minimum of 5 QS0 points! Logs
must show category, date/time
(GMT), stations, numbers,
bands, QSO points, and claimed
scores. Enclose a large SASE
for results. Logs must be post-
marked by January 2nd and sent
to: CARA, clo Steve Grouse

KA1ECL, 3 Queens Court, Dan-

bury CT 06810.

CANADA CONTEST
Starts: 0001 GMT December 28
Ends: 2359 GMT December 28

Sponsored by the Canadian
Amateur Radio Federation, the
contest is open to all amateurs.

CALENDAR

Dec6-7 ARRL 160-Meter Contest

Dec 6-8 Connecticut QSO Party

Dec 13-14 ARRL 10-Meter Contest

Dec 28 Canada Contest

Jan 3-5 Zero District QS0 Party

Jan 10-11  Hunting Lions in the Air

Jan 17-18  73's International 160-Meter Phone Contest
Jan 17-18  Michigan QRP Club CW Contest
Jan 17-19 QRP SSB QSO Party

Jan 18 FRACAP Worldwide Contest
Mar 7-8 1981 SSTV Contest

Mar 21-22 Bermuda Contest

Aug 89 European DX Contest—CW

Sep 12-13 European DX Contest—Phone
Nov 1415 European DX Contest—RTTY
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Use all bands from 160 to 2 me-
ters, CW and phone combined,
and everybody works every-
body. Classes of entry include:
single-operator, all band; single-
operator, single-band; and
multi-operator, single-transmit-
ter, all band. All contacts with
amateur stations are valid. The
same station may be worked
twice on each band: once on CW
and once on phone. No cross-
mode contacts and no CW con-
tacts in the phone bands al-
lowed.

EXCHANGE:

Signal report and consecutive
serial number starting with 001.
VE1 stations will also send their
province (NS, NB, PEI).

SCORING:

10 points for each contact
with Canada, 1 point for each
contact with others. 10 bonus
points for each contact with any
CARF official news station us-
ing the suffix TCA or VCA. Multi-
pliers are the number of Canadi-
an provinces/territories worked
on each band and mode (12
provinces/territories x 8 bands
x 2 modes for a maximum of
192 possible multipliers).

FREQUENCIES (as applicable):

Phone—1810, 3770, 3900,
7070, 7230, 14150, 14300, 21200,
21400, 28500, 50100, 146520.

CW—1810, 3525, 7025, 14025,
21025, 28025, 50100, 144100.

Suggest phone on the even
hours (GMT), CW on the odd
hours.

AWARDS:

The CARF Canada Contest
Trophy will be awarded to the
highest scoring single-operator
entry. Certificates will be award-
ed to the highest score in each
entry class in each province/ter-
ritory, USA call area, and DX
country, to the highest score
from a Canadian non-advanced
amateur (no phone on 3.5-21
MHz), and where participation
warrants.

ENTRIES

A valid entry must contain log
sheets, dupe sheets, and a sum-
mary sheet showing a chart of
multipliers per band/mode and
score calculation. Send your en-
try with comments to: Canadian
Amateur Radio Federation,
203-1946 York Avenue, Van-

Continued on page 182

RESULTS

BERMUDA CONTEST 1980
RESULTS
West Germany
DKOWB 383,295
DKSEZ 343,600
DL7SU 113,220
DF6UO 109,410
DF9ZP 78,715
DK8OP 32,065
DF6JX 22,100
DF1JI 19,450
DFBAT 15,795
DL20Y 14,740
USA
W3MA 128,975
N1ZZ 125,775
KBBJF 71,225
K3DH 39,600
WA2ZRUX 31,510
W3HNK 25,415
K6SVL 16,260
KA1EP 15,900
WIRE 14,880
W2FFQ 12,500
United Kingdom
G4DSE 532,740
G3VPW 484 560
G3VOF 267,930

GI4ELQ 102,600
GI4I1SR 72,080
G3TKF 56,140
G2FXQ 16,290
G4FJT 13,910
G4HQN 7,370
GAGFH 5,680
Canada
VESRA 100,270
VE3HGZ 99,000
VE1AIH 72,450
VE3NE 45,560
VEZ2NL 43,520
VE3DJX 13,870
VE3KK 8,550
VE4ADS 2,520
Bermuda
VPIIB 3,025,000
VPOIX 1,128,245
VPSIW 557,230
VP3JQ 68,370
Check Logs

DFOHX VPACP
DLOJK VPOHL
HI3DJP/W2 VPl

VE3PE/VPY VPalJ

VE7TVX VPSKL
VPOAD W3ARK




Louis N. Anciaux, WB6NMT
stands behind every product he makes
at Lunar Electronics.
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LUNAR LINEARIZED AMPLIFIERS

One reason our Linearized amp/pre-amp
combos are the best selling amps in the ama-
teur market is the superior linearity our units
exhibit in the SSB mode. To be "Linear, the
amplifier's output signal must be an exact
reproduction of the input signal, with only the
power level changed.

Lunar is the originator of the LINEAR-
IZED process, and all of our amps exhibit
this by the very small amount of side-splatter
produced. Others may atltemp! 0 COpy us.
But, why buy a copy when you can have the
original,

—

2 Meter Amps
40 to 180 wati power output. From *124%

For 220 MHz
25 to 140 watt power outpul, From *158%

For 6 Meters

50 to 120 watts. From *198% .
Commercial and other special frequencies
available.
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LUNAR TRANSVERTER MODULES
The addition of Lunar Transverter Modules to

your present transceiver in various combina-
tions expands your station’s coverage from
HF through UHF.

FOR COMMUNICATION CAPABILITY

Adding Lunar Transverter Modules to your
present transceiver allows you to include
working Oscar Phase |ll, exploring 220MHz
SSB, or many other present and future uses
of amateur radio,

FOR AMATEUR TV (ATV)
Special Lunar Transverter Modules can allow
you to transmit/receive 440 MHz ATV signals
from/to Channel 3 LF.

AMATEUR RADIO ASTRONOMY .
Lunar can provide you with modules for re-
ceiving noise from the sky (make your own
sky noise chart), or from the sun (plot occur-
ances of fiares). We even have modules that
receive the weather satellite transmissions
(they can be connected to your home com-
puter for a weather map print-out on your
CRT display).

are suitable to the most demanding
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These ultra-performance receiving

where low noise figure is important.
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RTTY LOOP

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

December would be a bleak
month indeed, if it were not
for the holidays at the end.
Whether you celebrate Christ-
mas or Hanukkah, or just enjoy
exchanging gifts, the season
provides a warm flicker in the
middle of winter. This month, we
will look at some gift ideas for
the amateur involved in RTTY.
Perhaps this will give you an ex-
cuse to let this copy of 73 sit
around where someone else can
see it!

At the outset, let me make it
clear that | am not describing ex-
pensive or exotic items. Most of
these will be under ten dollars,
and many far less than that. Sev-
eral of them are not even exclu-
sively amateur radio items,
which will make it that much
easier for the spouse or child to
find. Above all, | have tried to
compile a list of unique gift
ideas that are affordable, use-
ful, and obtainable, any one of
which would delight the heart of
the recipient.

As any of us in RTTY know, it
is the little things that mean a
lot. A trip to any stationery store
will turn up many items useful to
the RTTYer. Ribbons are always
needed by the hard-copy devo-
tee. There is no need to look far
and wide for Teletype® ribbons;
standard Underwood typewriter
ribbons are a perfect fit and are
usually much more available.

For hard usage, heavily inked
cotton ribbons, specifically
made for teleprinter applica-
tions, are best, and these may
often be found at larger office
supply houses.

What do we type on but paper,
and this is another item often in
short supply in the shack. | have
found that standard roll paper,
8.5 inches wide, is available
from most business form suppli-
ers at a fairly reasonable price.
Look in the Yellow Pages for a
supplier near you and check sev-
eral out. While you are asking,
check on the availability of
11/32-inch paper tape. This is an-
other perpetual “need"” of the
teleprintophile, especially one
who is involved with RTTY art or
traffic, both of which are quite
popular this time of year. Al-
though hamfests are usually the
most economical places to
stock up on these paper goods,
they can be had, albeit at list
price, from dealers in most
areas.

Maintenance items for the
mechanical teleprinter are often
overlooked and fall into the
“make-do" category. How about
a big can of grease for the type
bars? Lubriplate is one popular
make and is available at most
large hardware stores. Don't for-
get the oil for the felts. | use
automobile oil; get something
expensive for snob appeal—it
goes a long way! Is the print all
mucked up? Get back to the sta-
tionery store for some type
cleaner. All kinds of products
are available, from liquids to

I 7500 SALES

OPPORTUNITIES
FOR YOUR COMPANY

716-424-1100

Be part of the ROCHESTER SHOW
MAY 15-16. Largestshow in NORTH-
EAST and CANADA.

Call or write HAROLD SMITH

P.O. Box 1388

Rochester, NY 14603
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gobs of sticky stuff to press into
the type. The kind | have found
most useful is a sheet designed
to be placed into the machine,
like a piece of paper, with the rib-
bon off. Run all the characters a
few times on tape and the type
is clean! A sure winner for any-
one.

Perhaps the ham is interested
in keeping the shack looking tip-
top (obviously never saw mine!).
Black wrinkle finishes, such as
are found on many kinds of
RTTY equipment, perk up nicely
under a coat of black liquid shoe
polish. When you're getting a
bottle, pick up some paste wax,
the old-fashioned kind, for other
equipment finishes around the
shack. A bottle of spray-on
glass cleaner would round out a
“spic-and-span’ gift package.

Another item, the need for
which is obvious to anyone who
ever worked on a teleprinter
away from running water, is a
box of pre-moistened hand
wipes, like “Wash-n-Dry." Cer-
tainly not expensive, but throw it
into any of the above packages,
or by itself, and it will be appre-
ciated the first time something
breaks down.

Forthe RTTYerwho is usinga
computer, consider a supply of
cassettes or diskettes. Neither
is very expensive, but they come
in handy when you need to make
a record of something. Diskette
cases, which are now stocked
by many office supply houses,
come in useful for organizing
the disk-based shack; cassette
racks, which are available in a
wide variety of styles at audio
and discount houses, do the
same for the taper.

Consider reading material.
Subscriptions to 73 Magazine,
RTTY Journal, or other amateur
radio publications may be just
the ticket. If computers are in-
volved, try Kilobaud Microcom-
puting, 80 Microcomputing (for
the TRS-80 addict), 68 Micro
Journal, or any of the other com-
puter magazines. Look through
the 73 Bookshop ad in the back
of this magazine for many titles
of interest to the RTTYer, com-
puterist, and ham in general.
There is surely one there to de-
light any ham.

In the realm of reading materi-
al that may be more difficult to
come by, is there a set of man-
uals to the RTTY machine in
your life? The Teletype Corpora-
tion put out extensive manuals
on the Model 15, Model 19,
Model 28, and other Teletype

machines in common use. If
you, or your ham, do not have
them, check the ads for suppli-
ers who may. Finding them may
be difficult, but there will be real
joy in the eyes when they detail
the way to deal with a problem.

Want to spend a little more
money? How about a low-priced
demodulator? Monitors are
available for those computer
nuts who are still using convert-
ed TV sets. Other kinds of giz-
mos are out there, any of which
would be eagerly received by a
hungry ham. Logic probes,
breadboard kits, and gift certifi-
cates at a local emporium on up
to hundred-dollar counters,
single-board computers, and
disk drives, there is something
to delight the ham's heart from
pennies up. | hope these sug-
gestions help.

Now let’s pick up a letter from
Wayne Hall WB40OGM from Col-
orado. Wayne writes that he has
acquired a MITS 680b micro-
computer, which has all of 1K of
RAM in it, and wonders if there
is any way to add more memory.
For those who are not familiar
with the 680b, this was a ma-
chine that MITS, whose first ma-
chine, the Altair 8800, started
this computer craze, brought
out to exploit the then-new Mo-
torola 6800. Although it used the
same CPU as the more-success-
ful Southwest Tech 6800 ma-
chine, it used a bus unique to
itself. Thus, neither S-100
boards nor SS-50 boards will fit.

Well, this problem was tack-
led in an article in Kilobaud
(that's all it was called then!) in
its third issue, March, 1977. In
fact, there are two articles on
the 680b in that issue. The first,
by Anthony R. Curtis, describes
building the 680b and is a
sketchy review of the box. The
other article, entitled "Make
Your 680b Smarter,” describes
the efforts of Stu Mitchell and
Phil Poole to design and build an
S-100 adapter that fits inside the
680b case. This allows the use
of 5-100 memory. Although an
8K board was considered hot
stuff back in 1977 (my, how time
flies), you can get quite a bit
more on a board now. The article
includes a printed circuit layout
of the board and full details on
implementing the augmenta-
tion.

More reviews on the way, with
whatever | can lay my hands on
as the target. Reader questions
and more fun, here in RTTY Loop
in eighty-one!



A touch of (lass

There are those who will only be satisfied with
the finest.

For these perfectionists HAL Communications is
pleased to offer the DS 3100 Automatic Send-
Receive ASCII, Baudot and Morse Terminal.

We cordially invite you to request our catalog.

o 345

HAL COMMUNICATIONS CORP.
Box 365, Urbana, IL 61801, (217) 367-7373

For our European customers, contact: Richter & Co. D 3000 Hannover 1 # Transradio SA, 6816 Bissone/Lugano » Radio Shack, Lid.,
London NW6 3AY » Erik Torpdahl Telecom, DK 3660, Stenlose, Denmark




AWARDS

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

FORT WAYNE RADIO
CLUB AWARD

This week, | was pleased to re-
ceive a very nice letter from Ber-
nard Holm K9JDF, who is the
Communications Manager for
the Fort Wayne Radio Club out
of Fort Wayne, Indiana. In his
letter, Bernard provided details
of an awards program sponsored
by their club station, W9TE.
Here are the award program
details.

To qualify for the Fort Wayne
Radio Club Award, applicants
within Allen County, Indiana,
must work 25 individual mem-
bers of the Fort Wayne Radio
Club. Applicants located else-
where in the United States must
work a minimum of § Fort Wayne
Radio Club members. There are
no band or mode restrictions,
but all contacts must be made
after January 1, 1979, to be valid.

To apply, prepare a list of
claimed contacts in order by
callsign. Include the name of the
station operator, the date and
time worked in GMT, and the
mode and band of operation.
Have this list verified by at least
two other amateurs or by aradio
club official, stating that QSL
cards were in your possession
at the time verification was
made.

Enclose your application with
an award fee of $1.00 or 2 IRCs

o
g

e

to: Fort Wayne Radio Club, Inc.,
PO Box 15127, Fort Wayne IN
46885.

Last month, | featured a cou-
ple of awards from our amateur
friends in Brazil. Not realizing
the popularity of these pro-
grams, | received two more that |
would like to share with you
NOW.

GPCW AWARD FROM BRAZIL

Sponsored by the Grupo
Praiano de CW, this award is
made available to amateur oper-
ators throughout the world.

To qualify for the GPCW
award, applicants must estab-
lish two-way contacts with at
least 5 members of the Group.
These contacts must have been
made after November 5, 1973, to
be valid. All authorized amateur
bands may be utilized, but only
CW contacts with a minimum re-
port of 338 may be claimed.

To apply, prepare your list of
contacts, listing the usual log-
book information, and have it
authenticated by a local radio
club or at least two fellow ama-
teurs. Enclose your application
with at least 5 IRCs to: GPCW,
Box 556, 11100 - Santos, Brasil,
South America.

GPCW members who qualify
as contacts are: PY2ZARX, BBO,
BKT, BOP, CE, CJW, CSl, CYE,
CZL, DBU, DHP (YL), DYX, EQR,
EW, EWB, FYF, EXD, FDO, FNB,
FPE, FRW, GUN, GYJ, RG, TT,

YON, ZY, and PY1DG/2.
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grows.

tificate.

organization.

port! —Bill Gosney WB7BFK

AN OPEN LETTER TO CLUBS AND ORGANIZATIONS

Each year, literally thousands in our fraternity of radio ama-
teurs seek ultimate recognition by accomplishing the many
levels of operating excellence. And, thus, “award hunting"
has become a unique aspect in amateur radio operation.

To achieve the many goals established by them, amateurs
rely almost entirely on publications such as 73 Magazine to
inform them of the various award incentives. Each month, |
dedicate a special multi-page Awards column to over 150,000
readers throughout the world. With every edition, this figure

Should your own organization have an awards program, |
would like to extend a personal invitation for you to share its
contents with our many readers. What an excellent opportuni-
ty this will be for you to gain worldwide recognition at abso-
lutely no cost to you whatsoever!

To obtain this free service, please forward 1) rules for each
award being offered and 2) a sample copy of each award cer-

Perhaps your organization doesn't have an awards pro-
gram yet? Allow me to encourage your officers to consider
such an endeavor. Not only will it bring immediate recogni-
tion, but it can serve as a reliable source of revenue for your

Good luck and my sincere thanks for your dedicated sup-

PPC AWARD FROM BRAZIL

Radio amateurs the world
over are invited to become eligi-
ble for the PPC Award, some-
times referred to as the "Carioca
Woodpecker's Award.”

To qualify, applicants are re-
quired to establish two-way CW
contact with different PPC
members. Brazilian amateurs
must make 10 contacts, while
amateur operators located out-
side the country of Brazil must
conduct 5 individual QSOs on
the CW bands.

To be valid, all contacts must
be made after March 1, 1965,
which is hailed as Rio de Janei-
ro's 4th centenary. A minimum
signal report of 338 must have
been logged for each claimed
contact.

To apply for the PPC Award,
have your contacts verified by at
least two fellow amateurs or by
a radio club official. Enclose
this list along with an award fee
of 5 IRCs addressed to: PPC Bu-
reau, PO Box 2675, 20000 Rio de
Janeiro, RJ, Brazil, South Ameri-
ca.

This award also may be earned
by SWLs and the same rules ap-
ply.

PPC members are: PY1AFA,
ARS, AVV, AZ, BHO, BIR, BLG,
BOA, CBW, CC, CCE, CFS, CIP,
CMT, CTP, DDI, DMZ, DNL, DNS,
DOG, DUB, DUJ (YL), EFX, EHF
(YL), EHN, EIR, HO, JN, KO, LA,
LG, MB, RJ, SJ (YL), PY2EW,
PY2FWT, PY2RG, PY4CZ,

PY6HL, PY7CGV (YL), and the
following list of Silent Keys:
PY1AIF (1966), PY1BXO (1968),
PY1DB (1977), PY1TC (1977), and
PY1DNN (1977).

Traveling abroad, we learn of
a very challenging award from
Sardinia. At least from a DXer's
standpoint on the west coast of
the states, this one ain't easy,
my friend!

GOLD SARDINIA AWARD

Sponsored by the URS Club of
Sassari, Sardinia, the Gold Sar-
dinia Award is granted to any li-
censed amateur or shortwave
listener who has made contact
with or heard stations in Sardin-
ia since January 1, 1976.

To qualify, European appli-
cants must accumulate a total
of 20 points, while amateurs out-
side Europe must gather 15
points total. The points are fig-
ured this way: Each contact with
a URS Club member counts 4
points on HF and 5 points on the
VHF bands. A contact with
ISOLYN counts 6 points regard-
less of the band. All other Sar-
dinian contacts count 1 point on
the HF bands and 2 points on
the VHF bands. The same sta-
tion may be worked on the same
band on different days or the
same day on different bands for
award credit. For example,
should you be fortunate enough
to work ISOLYN on all three

Continued on page 183
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LEAKY LINES

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Tired of knocking your brains
out in DX pileups? Frustrated by
the sheer idiocy of self-ap-
pointed monitors and vigilantes
who congregate on the DX sta-
tion’s exact frequency and QRM
the action with bickering and
other abuse? Turned off by
selfish operators who either
refuse to abide by the DX sta-
tion's instructions or who don't
bother to listen to them in the
first place?

If any or all of these examples
fit your present frame of mind
toward DX chasing, | may have a
solution for you. It may not put
you on the Honor Roll, but it will
afford you the satisfaction
which comes from genuine ac-
complishment. But let me tell
you of the circumstances which
led to the idea.

When | finally made the cov-
eted Honor Roll after years of
dedicated effort, | was faced
with a gloomy prospect. I'd
grown so used to chasing DX
that I'd become bored with other
facets of the hobby. DX had be-
come the ne plus ultra, and it
was all | thought about in con-
nection with ham radio. This
feeling of dreariness devolved
out of the realization that only
four countries remained on my
want list, and while there did ex-
ist some slight possibilities that
those four would eventually be
activated, this did not appear
likely in the immediate future.

| had to find some new inter-
est to take the place of DX; this
was clear.

Never much of a constructor, |
couldn’t envision starting to
build at this late date. That pos-
sibility was out.

Slow scan television and
moonbounce had never “put
bubbles in my blood,” nor had
amateur satellite communica-

tions. Mind you, | do not criticize
them. But they are just not my
cup of tea.

| had never enjoyed participa-
tion in traffic nets, and with the
exception of a few years of
MARS activity, | was not overly
attracted to the prospect. (I be-
lieve that my distaste was in-
spired by one of those simulated
emergencies back in the 50s,
when, as part of an AREC group
which I'd joined, | observed one
of my colleagues calling Net
Control with the astonishing
news that Yonkers, New York,
had been hit simultaneously
with a devastating nuclear at-
tack and a cholera epidemic. |
threw up my hands.)

No! The sudden and abrupt
realization that DX was about to
become a thing of the past for
me was a shock. And | could not
find a way to cope with it.

Then one day an inspiration
hit me like a bolt out of the blue. |
was idly thumbing through the
Callbook, and my eye was sud-
denly captured by one of those
special entries; you know the
sort | mean. . .the listing was
separated from all the others
and printed in bold type. And
this particular callsign had the
same suffix as my own. | had
never worked anyone with my
own suffix, and | thought it
might be nice to hook up with a
few and to exchange QSLs. | be-
gan writing down in my note-
book the prefixes of the various
AGZ stations, and | started
listening for them on the air.
Eventually | latched on to a cou-
ple. The first was KBAGZ, and
others followed after a few
months.

| even ran into a few foreign
ones, and this prompted me to
investigate the possibility of
writing to several and proposing
on-the-air schedules. They were
all over the map, in all countries.
For the most part, they showed
up at the suggested time and
frequency; we established con-
tact and ultimately exchanged
cards. In some cases, we have
continued to meet on a regular
basis ever since the first con-
tact.

To shorten the story, | now
have over 75 AGZ cards, and I'm
sure that | will eventually have
100 of them.
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The best part of this, of
course, is that notwithstanding
the fact that all the other AGZ
stations are desirable from my
point of view, there is absolutely
no competition from anyone
else. | don’t have to worry about
pileups or the loonies who have
begun to make a shambles and
fiasco out of DX. | can chase
AGZs to my heart's content, and
there's not another soul who's
going to give me a hard time.
Others with my suffix seem just
as desirous of working me, and
there hasn't been a single in-
stance of QSL difficulty: The
cards generally arrive by the
quickest route.

Some are in Europe, some are
in South America; there are
many in Canada and in the An-
tipodes. | have quite a few from
the West Indies and from Africa.
And, as | mentioned, it's my own
game and | can play it to my
heart's content. The only limits
are dictated by my own energy
and willingness to exert myself.

| found that whenever | men-
tioned this activity, it seemed to
elicit interest among others.
And the thought occurred that
this might be a new and differ-
ent radio-sport that could be
adopted by others who may
have become bored with the
usual and commonplace and
are looking for a novel and
unique pursuit.

| thought: Suppose the game
could be organized, with certifi-
cates, endorsements, annual
listings, and the like? Suppose it
were possible to send out a
computer printout of every ap-
plicant’'s callsign counterparts
throughout the world, together
with mailing addresses? And
suppose there were a quarterly
newsletter listing standings,
profiles of the top contenders,
and the like? And suppose there
were special awards for multi-
band and multi-mode?

The idea began to feel excit-
ing. In sounding out friends, |
found more than casual inter-
est. | had the feeling that per-
haps it might meet with general
enthusiasm, both here and
abroad. Why not?

The only fly in the ointment, of
course, is that if all these sup-
plementary adjuncts were to be
incorporated in the game, it
would cost some initial money
to get the thing off the ground.
The printing of a suitable certifi-
cate would be costly, and the
computer readout would cost
several bucks as well. While an

awards program can be man-
aged at minimal cost, it cannot
be done for peanuts. Perhaps
the applicants themselves
would be willing to help to
underwrite these costs by pay-
ing a moderate fee of, say, five
dollars or some equally modest
sum. No one would get rich on
the proceeds, that is certain. But
no one would go broke either.

What to call the award? How
about WYOS, Work Your Own
Suffix? Not too bad. But per-
haps it would be better if the ini-
tials formed an acronym such
as do VISTA, Volunteers In Ser-
vice To America, or NOW, the
National Organization for
Women. Unfortunately, my
background as a professional
songwriter and creator of com-
edy material invariably bubbles
to the surface, and | find that ev-
ery acronym that occurs to my
mind turns out to be a four-letter
word of questionable taste.
Amateur Suffix Society, Call-
sign Radio Amateur. . .oh, well,
you get the idea, I'm sure. Out
there in the vastness of ham ra-
dio land, there are enterprising
and creative minds; there must
be someone who can come up
with a unique name in keeping
with the spirit of the thing.

But please, | beg you, don't
send in your suggestions at this
time. And don’t send in any ap-
plications or money. If and when
the program is inaugurated, an
appropriate announcement will
be made in this space. In the
meantime, | urge you to try chas-
ing your own suffix in the same
way that | do...on your own
and at your own pace. There's
no reason why you should have
to wait for this activity to be or-
ganized.

In fact, it might be better if it
remained an off-the-cuff thing
without all the hoopla of certifi-
cates and competition of stand-
ings and listings. Since there is
no competition in it now, why in-
troduce it anyway? And if it hap-
pens that some of you should
happen to amass a total which
you think unusually high, you
might let me know about it. I'll
be happy to mention it here so
that you can gain the recogni-
tion that the achievement de-
serves.

But let me warn you: Despite
the lack of competition, it is not
the easiest thing in the world to
accomplish. It will take dedica-
tion and persistence.

Go to it, and the very best of
luck to you all.
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Hours: 8-5 Mon.-Fri. o 5

U.S. DISTRIBUTOR
DEALER INQUIRIES INVITED




LETTERS

LEARNING THE CODE

| just wanted to drop you a
quick note to say how much
your 73 code course helped me. |
have sporadically attempted to
get my ticket for seven years
now. The theory is no problem (|
have a commercial 1st phone
and have worked in RF for five
years), but that code practice
would get me every time. | tried
manuals and the ARRL code
course, but | would memorize
the code sent on the cassettes,
or, with the manuals, I'd stay on
the first few pages and never
move on, until | lost interest.

| honestly can’t say this about
the 73 cassette. | couldn't mem-
orize the code groups, and it in-
troduced new characters so fast
and furious that before | knew it,
| was through the whole alpha-
bet.

Anyway, | passed the exam
for my Tech ticket yesterday, af-
ter practicing with the cassette
for two weeks! Before, I'd have
practiced for a month or so
before losing faith. Your code
course is great. Now I'll work on
my Advanced ticket in my spare
time. Tnx again!

Grant Howes
Jackson MI|

Grant, you should have started
with the 13 per. ..it's no more
difficult to learn the code at that
speed than at 5 wpm, so why
horse around and extend the
agony?—Wayne.

have heard them all.

| found that after a month and
a half with your tapes, | could
copy plain English code at bet-
ter than 25 wpm. Considering
that a year and a half ago | didn't
know a dit from a dah, I've made
pretty good progress.

| believe in giving credit where
credit is due; therefore, thank
you for helping me to enjoy a
great hobby. By the way, your ad

states, "...you'll almost fall
asleep copying the FCC
stuff...” This was not exactly

the case, but your point is well
taken. Thanks again.

Steve Lewis KF8G
Rossford OH

The Clark County Amateur
Radio Cilub (Jeffersonville IN)
will go on a DXpedition to Beth-
lehem IN from 1700 UTC Decem-
ber 13th until 1700 UTC Decem-
ber 14, 1980. Using the callsign
WIWWI/9, they will operate
phone on 3.900, 7.235, 14.285,
21.360, 28.510, and 147.300 sim-
plex. Special Christmas season
cards will be sent to all stations
and the envelopes will be
stamped with the unique
Bethlehem IN postal stamps
consisting of the Three Wise
Men and the Star of David. QSL
(with SASE) to Clark County
Amateur Radio Club, PO Box
352, Jeffersonville IN 47130.

John W. Shean NSTV
Jeffersonville IN

BUT THEY WORK SATISFACTION

| wish to congratulate you and
your staff on a job well done re-
garding your 73 code cassettes.
They are indeed the most mind-
boggling, frustrating, teeth-
gnashing, high-blood-pressure-
causing pieces of recorded
material | have ever pur-
chased. . . but they work!

| used your 21 wpm tape most
recently to help me achieve the
elusive Amateur Extra class
ticket. | don't know how many
times | have personally told oth-
ers of the virtues of your cas-
settes, but | firmly believe yours
are the best on the market, and |

On my return from an extend-
ed vacation, | found the August
issue of 73 Magazine in the mail,
with my article (“"Over There')on
page 86.

| must compliment whoever
was involved for some very fine
editorial work. It is not uncom-
mon these days for a writer, in
looking at the printed version of
his work, to wonder, "Why did
they slip those commas in
there?" or “What happened to
the last two words of that sen-
tence?" oreven “Don’t the damn
fools know that ‘the’ is spelled
't-h-e?" " But then, | have fre-
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quently remarked on the quality
of the magazine and its editorial
standards in the past few years.

Likewise, | was amazed by the
quality of the photo reproduc-
tion. The negatives are, of
course, close to 40 years old.
The prints | made late one night,
a Sunday, of course, when |
could not get paper and had on-
ly a few odds and ends of vari-
ous grades left.

In all, | am pleased (and |
know that you will accept this in
the proper light) that 73 printed
the article. . .payment aside. It
is a source of real satisfaction
to an author when everything
comes out right.

It may also interest you to
know that I've received two let-
ters from old friends who
learned of my whereabouts from
the piece.

Julian N. Jablin WSIWI
Skokie IL

It’s nice to have someone notice
the superb job Jack has been
doing with the editing and pro-
duction of the magazine. ..
thanks for the bouquet. By the
way, il's good to get an article
from one of the old guard in New
York. | remember contacts and
seeing you at radio clubs 30
years ago.—Wayne.

NOT ONE?

GOOD LORD!! Wayne Green
in Mensa for 20 years?? It's
strange | haven't agreed with
one 73 editorial. (Congrats.)

Robert Roither WDOFDK
Florissant MO

All of which goes to prove that
brains and common sense are
not necessarily parallel endow-
ments.— Wayne.

At the present time | am sta-
tioned with the military in West
Germany, where we have the
largest American population
outside the United States. In the
past, the FCC has dispatched
examiners to Germany twice a
year and many individuals have
taken advantage of this. They've
traveled from all over Germany
and its neighboring countries
. . .they came by plane, by train,
and by car. Examination rooms
were jam-packed with more peo-
ple than you could shake a stick
at. Now, all of a sudden, some-

one in a higher echelon of the
government decides that “ex-
cessive" travel must come to a
halt. And the result? Many peo-
ple will be denied the opportuni-
ty of obtaining or upgrading an
FCC license whether it be ama-
teur or commercial. It's a damn
shame! These same people are
the ones putting their lives on
the line defending this country
and ensuring the preservation of
peace. As Colonel Potter of
M*A*S*H would say, “horse
hockey!™

Before | go any further, let's
go back to the basics. One of the
first things we all learned in our
study of amateur radio was its
basis and purpose. This can be
found in Section 97.1 of Subpart
A of Part 97. Listed there are
“five" principles of our radio ser-
vice. To print them here would
use too much valuable space, so
| will extract some of the finer
points for you. Principle number
one talks about the recognition
and advancement of the Ama-
teur Radio Service and emer-
gency communications. Num-
bers two and three contain key
words such as encouragement,
improvement, and advancing
skills. Expansion of the existing
reservoir of trained operators,
technicians, and electronics ex-
perts is outlined in number four.
And, finally, principle number
five mentions our unique ability
to enhance international good-
will. This drastic measure taken
by the FCC will impede the exer-
cise of these very principles! It's
simple arithmetic.

As for us here in Germany,
look under the 'Delta Alpha”
callsigns in the latest edition of
the DX Callbook. You will find
approximately 600 amateurs, of
which 85% are Americans. Isn't
this enough “clout™ to warrant
resumption of FCC testing? The
number 600 may not seem like
much, but with our current prob-
lem of a stagnant growth rate,
the FCC'’s policy could show ad-
verse affects. With dwindling
numbers and no encourage-
ment from or improvement in
the operations of our governing
body, the FCC, how are “we"
supposed to expand, become
“encouraged” and "improved’?
We are a public service, dammit!
When a natural disaster strikes,
hams are usually the first ones
on the scene ready to help. And
when we do, we are praised and
glorified...sometimes. But

Continued on page 193
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ANTENNA TUNER

New Low Profile Design
Here is a new tuner that
puts more power into your
antenna, works from 160
through 10 meters,
handles full legal power
and then some, and works
with coax, single wire and
balanced lines. And it lets
you tune up without going
on the air!
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* Learn the truth about your
antenna.

* Find its resonant frequency.

* Adjust it to your operating fre-
quency quickly and easily.

if there is one place in your station

where you cannot risk uncertain

results, it is in your antenna.

ANTENNA BALUNS

* Model 1K $32.50
1 Kw CW, 3 Kw PEP input.

* Model 2K $42.50
2 Kw CW, 6 Kw PEP input.

* Beam Balum $47.50
2 Kw CW, 6 Kw PEP input.
Adjustable U bolt for mounting
on rotary beams.

:

IC KEYER $117.50

All the desirable features are built into
this compact self-contained unit.
Sends manual, semi-automatic, dot
memory, squeeze, and iambic.
Speeds 5-50 wpm. Built-in sidetone,
speaker, speed and volume controls.

VLF CONVERTER $59.95

» New device open 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 fre-
quency broadcasts, ship-tn-?nre
communications, and the Euro-
pean low frequency broadcast
band.

& low carrend @ean CAOS Bajrery
MODEL TE144 — Deluxe CMOS Electronic Keyer
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MODEL TE133—same as TE144 with wg!. and
fone control internal, less semi-auto keying.
$45 95

L Ll ]
BWiRED AND TESTED E
GUARANTEED —LESS BA TTERY
MODEL TE122 —same as TE133 less wgt., tune,

» Tepe g god L oepl e
solid state keying $36.50

AT YOUR DEALER OR SEND CHECK OR
MONEY ORDER. o)

me
RAND BLDG.
HAC m.ll.um*llm
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1750 METER XMTR $145.00

» Main transmitter assembly factory

wired and tested.

» Antenna tuning assembly can be

wired and mounted on your bread-
board in less than an hour.

s Meets all F.C.C. requirements.
» For use in U.S.A. only. Not for

Canada.

LOOP ANTENNA

= Plug-in loops available for:

Low noise reception.

Nulls out interference.

Accurate direction finder.

Rotates 360° in azimuth. Tilts
+90° in elevation.

Superb nulls.

* |Loop amplifier connects to your
receiver or to your VLF converter.

1600-5000 KHz (160/80 meter
amateur bands) 550-1600 KHz
(Broadcast Band)

150-550 KHz (VLF, 1750 meter
band)

40-150 KHz (WWVB, Loran)

10-40 KHz (Omega)

5-15 MHz (Model HF-1)

Loop Amplifier $67.50; Plug-in Loop

Antenna $47.50 each.

These items are stocked for Christmas delivery. Order today girect

or from your favorite dealer

-
e

include $3 shipping/handliing ($4 for IC Keyer, $10 for Antenna
Tuner). Add sales tax in Calif. Free catalog on request
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SPECIALIZED MODES

Have you ever been accused of being an “appliance operator'?
Are you a complete blockhead when it comes to doing anything
more technical than shouting into a microphone or tapping a key?
When the other guys talk about slow-scan television, do you think
they're referring to the instant replays on last Sunday’'s football
broadcast? If so, this month's puzzles are for you.

John Edwards WB2IBE While RTTY, SSTV, ATV, EME, ASCII, and MSTV may just sound
78-56 86th Street like 2 bowl of alphabet soup to many of us, there's a whole class of
Glendale NY 11385 fellow amateurs out there who consider these modes to be the real
amateur radio—a place for experimenting, not just communicating.
ELEMENT 1—CROSSWORD PUZZLE So, for those of you not yet hooked on an exotic operating mode, and
even for those who are, grab a pencil and see how much you know
ACross Down about ham radio’s other side.
1 A microcomputer memaory 1 RTTY Read-Only(abbr.)
(abbr.) 5  Vertex ELEMENT 2—MATCHING
4 RTTY machine 3 Meteor scatter (abbr.) Match the specialized mode in Column A with the appropriate
9 Radio users (abbr.) 4 Transmitter-distributor equipment in Column B.
10 Greenland prefix (abbr.) Column A Column B
11 Cable prefix 5 Opposite of Hi 1) Slow-scan television A) Horn antenna
14 Something to chew 6 Proficient hams 2) Meteor scatter B) Murphy receiver
15 Scientific test 7 Public Relations Assistant 3) Digital communication C) Stylus
19 A peaen k). 4) Fast-scan television D) Keyer (CW)
20 Teletype (abbr.) 8 Code of Ethics laid one 5) Facsimile E) Model 33
&2 A\Htematie FICtUle e 12 Morse “from" 6) Satellite communication  F) Wideband 10-meter receiv-
transmission (abbr.) 13 Code Chuckle 7) Moonbounce er
23 What a signal usually car- 14 Radioteletype (abbr.) 8) Microwave communica- G) Steerable dish antenna
ries (abbr.) 15 Specialized modes require tion H) 2-meter transmitter/10-
24 Keyboard Send-Receive lots of this 9) Radioteletype meter receiver
{abti-r.} ; 16 RTTY tape unit 10) Medium-scan television 1) Stock Robot 400
26 Soviet space satellite 17 Radio Corporation of J)  Model 15
(abbr.) America (abbr.) K) Commercial TV set and
27 A Model 15 is extreme in 18 Crystal use converter
this 21 Soft hams (abbr.)
29 HW_ ? 25 ‘'Ears" (abbr.)
30 A display medium 26 RTTY test string ELEMENT 3—TRUE-FALSE
33 Sudanese prefix 27 Amateur television (abbr.) True  False
35 Moonbounce (abbr.) 28 Past of “get" 1) Eleven meters was the first amateur band
36 Tough WAS state (abbr.) 31 Ham salutation (abbr.) opened to slow-scan television.
37 Formal shack title (abbr.) 32 What most specialized 2) One of the inventors of the teleprinter
38 Oid repeater prefix modes are was Joy Morton, owner of the Morton
41 Pakistani prefix 34 Recording or paper (mylar, Salt Company.
42 “|diot Box" or fast scan too) 3) AF2M is the official FCC designation for
(abbr.) 39 Transmitter power (abbr.) frequency-shift telegraphy.
43 Pictures via radio 40 FCC country (abbr.) 4) The Geminids are a December meteor
41 Familiar battery (abbr.) shower. —
5) The ARRL sponsors both RTTY and SSTV
IR -5 4 R R DXCC awards.

6) Amateur 10-GHz signals have spanned
~ the English Channel.

7) Most moonbounce activity takes place
on 144 and 432 MHz.

8) The facsimile DX record is from New
York, N.Y., to Seattle, Wash.

9) Medium-scan television's frame rate is 2
per second.

10) To operate a mode not permitted under
amateur rules, one can request an “STA"
from the FCC.

11) Most RTTY enthusiasts gain their WAS
awards from *‘cards’ printed on their
Teletype.

12) Maximum radioteletype shift is 900 kHz.

13) “NBVM' stands for Negative Bias Volt-
meter.

14) ASCI is permissible on 160 meters.

15) FSK is allowed on all CW bands, even
Novice.

16) Many amateurs call moonbounce “EME"
in honor of the late KEEME.

21

25

..
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L SRt Continued on page 180
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PRICES F.O.B.
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT

NOTICE.

ITEMS SUBJECT TO
PRIOR SALE

ORDER YOUR
KWM 380 NOW!

OLD PRICE & FREE GOODS

MADISON

Electronics Supply
NEW

&

You simply can’t buy better reliability, pertor-

mance and reputation than the 520 series from
Kenwood, and the TS520 SE is no exception,
This is a just plain good radio at a tremendous
savings, when you consider the free CW filter

(YK-88) and microphone [MC-50]) too.

TS 520 SE
MC-50 MIC

YK-88 CW FILTER

TOTAL

ET CETERA

Cubic-Swan 102BXA ............

ARED T e aciwalnin i
Astro TOOMXA ........

Mirage B23 1 watt-30 Watt amp ..
DSI 5600A w/ANL/AC ......0vvenns
... 169.00

Cushcraft A3 Tribander .......
Bird 43, Slugs ........
CDE Ham-4 Rotor .
Ham-X ... + :
FOK Palm 2 Handie with BP/AC
Cetron, GE 572 B
GE 61468 . ~ LK
Fits Kenwood Yaesu
Kenwood Service Manuals
BROEE .2ucs-sves
Telrex TBSEM .. ..
Telrex TBGEM .. ..

Janel QSAS ......

Sprague 100MFD/450V Cap ......
. 20% off dealer

Rohn Tower . ...
25G, 4506 Sections

. $999.00
. 779.00
. 499.00

89.95
185.00

. Stock

. 169.00

239.00

. 14900

34.00
9.95

. 10.00 ea.

425.00

. e o 54000
Telrex Monobanders . ... ..........
Adel Nibbling Tool .............

Stock
B.95
41.95
200

Alliance HD73 Rotor . ......oovv... 10995
Amphenol Silverplate PL259 . .. .. 1.00
ICOM 255A 2M Synthesized ...... 319.00
ICOM 260A 2M SSB/FM/CW ... 42900
Kenwood TSI1B0SDFC/SSB ... ... ... Call
ICOM ICZAT/TTP/NICAD ........ 2900
New-lcom IC720 w/AC/mike ceass Cail
Bearcat 220-5%299.00 ........ 300- 399.00
L
713-658-0268

»* Reader Service—see page 226
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SANTEC
HT 1200

SUGGESTED LIST

CALL FOR
QUOTE

S

$379.95

DRAKE

O30

O BANDS FULLY OPERATING

Lﬁ-ﬂ THROUGH 10, INCLUDING WARC

ALL BAND COVERAGE'

Protessonal Grade
HF  S58 Transceiver

memf]

100 WATTS ALL BANDS
ALL MODES

AGC DYNAMIC RANGE
GREATER THAN 100 dB

SELECTIVITY

16 POLE CRYSTAL
FILTER 2.7 kHz at - 6dB;
3.78 kHz at - 100 dB

$1395.00 SUGGESTED LIST
CALL FOR QUOTE

RG8/u
Dbil. Shieid

RGH/u
Foam BIVF

BEL

DL a2
=seem.

ano
i (K1

B8Ea 5E=ss

e

CALL FOR QUOTES

DEN®
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AR 125 i T
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master charge
.

synthesized hf
transceiving system

continuous coverage

continuous coverage reception No gaps
no range crystals required

Amateur Band transmission, including

m-m Meters Capability for MARS, Embassy,

Government, and future band expansions

PASSBAND TUNNING
R. L. T.

INDEPENDENT RECEIVE
SELECTIVITY WILL
HANDLE WARC BAND
EXPANSIONS

CALL FOR QUOTE

KEYER
BREAK=
THROUGH!

The ramarkabde AEA Morsemahc memory Keyer
has 35 tantastic features inchuading two AEA
designad microcomputers. up to & 000 character
memiory, aulomatic senal number, beacon moda
and automatic morse franer mode

199.00

AEA
muﬂ

1508 McKINNEY

HOUSTON, TEXAS 77010
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OSCAR Orbits

s Courtesy of AMSAT

Any satellite placed into a near-Earth orbit suffers from the
cumulative effects of atmospheric drag. The much publicized de-
scent of the Skylab space station was a graphic demonstration of
these effects.

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth’'s upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, is the more seriously af-
fected of the two.

If the drag factor is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W3IWI of AM-
SAT, the equatorial crossing tables shown herc were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longitude of the
day's first ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the

OSCAR 7 ONBITAL [NFOEMATION POR DECENRES OSCAE @ OREITAL INSFORWMATION FOR DECEMRER

OREIT & DATE TINE BQ. CROSSIWC ORBEIT DATE TINE EQ. CROSSTEG

cT | |DECGREEE WEST) (=T (DECREES WEST)
ITe53 i MLlE 4% 9.8 E1565 1 #E13:32 5.6
ITHEE flil:=im 51.4 13583 2 M1E:18 &8 .8
ITETR i PRlizil Th.3 13997 3 [l oty ) 2.1
ol Y H i 1 R’ #1.% 1d@li 4 BRIT 50 3.1
T3 FePs:=54 T&.T kP 1 Fé 5 BR3IE:35 §d.5
27716 L] Filgp:0% 9.3 14818 ] pE37T: 21 £5.7
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27H18 1 LLEE S a0 14151 14 8115225 75.4
21829 15 Plid:33 97.6 14165 15 P12@:10 6.7
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equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes, at
45° ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

OSCAR 7 CORABITAL INFORMATION POR JANUDARY OSCAR § OESITAL INFORMATION FOR JANUARY
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DISCOUNT

TRS-80°

FREE
COMPUTER
CATALOG

26-105) 4K Level I, _. .
261145 RS-232 Board. .. .
26-1140 "O" K Interfoce. .
26- 1160 Mini Disk. .. ... ..
261171 Telephone Modem A
Fast 100 CPS Centronics 730 Printer. . . ..

11% DISCOUNT
Off List

64K 1 DRIVE $3466.00
No Taxes on Out of State Shipmenis

CAT Modem. . . ....

immediote Shipment From Stock

COMPUTER SPECIALISTS

Text Quality Centronics 737 Printer. ... ... ..
1-800-841-0860 10oll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC.

DOWNTOWN PLAZA SHOPPING CEMNTER
115 C SECOND AVE. S.W.
CAIRC, GEORGIA 31728

GA. PHONE NO. (912) 377.7120

REQUEST

$424 00

64 0O

249 00

: 419.00 : .
______ 169 .00 B R e

mew  21% DISCOUNT
Off List

149.00
16K L Il $670.00
RS. 90 Day Limited Warranty
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Shortwave Listener?

December

Specials

11C0S5 1 GHaz, pre.
Special $59.95

SEND FOR FREE CATALOG!

ATFA417 pre-ampnet Special $19.95
MRF 501 UHF transistors, 1 GHz Special § 3.95

Scanner Buff?

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FRE
OUENCY RANGE OF ZERD TO 600 MHz FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR 1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY = 001%. UTILIZES 10-MHz CRYSTAL 5
PPM

COMPLETE KIT. ..o oiieersssrancscsonansscasesensssasssnssnnssnesens 129

HAL-300A 7.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 d -

MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR /
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1.0 SEC y -

OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY
+ 001%, UTILIZES 10-MHz CRYSTAL 5 PPM

M LR TR KT s i s v e S Tt aad et e e i 4k s b by Sl $109

HAL-50A B.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UFPON
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10
SEC AND .1 SEC TIME GATES ACCURACY = 001% UTILIZES 10-MHz
CRYSTAL 5 PPM

FEDERAL

e O R e ... %109 :
PRE-SCALER KITS

e b a | i i $14.95 s FREQUENCY s14.95

{Pre-drilled G10 board and all componenl!s) (Plus §$2.00
T T Y RIS AR T e . $24.95 | — del.cha.}

{Same as above with preamp) . . D'RECIORY

R BB I e e s e el o g Sk s $29 95

(Pre-dnlled G10 board and all components)
i e et Sl A R $39.95 OVER 100,000 UNCLASSIFIED FREQUENCIES,

' AGENCIES. AND LOCATIONS OF US FEDERAL

TOUCH TONE DECODER KIT COVERNMENT COMMUNICATIONS STATIONS,
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED. PLATED THRU AND 2.420 MHz. MILITARY, JUSTICE, TREASURY,
SOLDER ELOWED G-10 PC BOARD, 7.567's, 2.7402. AND ALL ELECTRONIC AIRCRAFT TOWERS, NASA , DOZENS MORE!
COMPONENTS BOARD MEASURES 3% x 5% INCHES HAS 12 LINES OUT
ONLY $319.95
DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206 g o $5.95
chip. Provides both VISUAL AND AUDIO indications' Comes with its own two o S e d

tone anodized aluminum cabinet. Measures only 2 ¥4 x 3 V4" Complete with (Plus .50

Touch-Tone pad, board, crystal, chip and all necessary components o finish . . . : ' ot
%0 SHORTWAVE
PRICED AT . . ciiiciiviesicssossosbniinrie - SReCosERed. . L . ' : :

For those who wish to mount the encoder in a hand-held unit, the PC board i

measures only 916" = 1 3/4" This partial kit with PC board, crystal, chip and : -
components ' A 60-MINUTE CASSETTE IDENTIFIES

G M A BT, T o R R a4 g THOSE STRANGE SOUNDS: TELEMETRY ,MULTI-
Accunul—;uEuuLlﬂmcE%u Kiv TSISEJ;GAG[;JDHEEEHE*HM%F-;EHE#HIT PRO- PLEX JAMMING, SPY TRANSMISSIONS, SWEEPERS,
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH. FELLTYPE, MANY MO = Uplieso e

T TO—LISTEN TERMS: HOW TO BUY A .
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY HE PROPER ANTENNA. COPING WITH
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95 PLANNING T :

N AND HOW TO LISTEN,
ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY E“i.ﬁf;ﬁﬁiff&ggi e
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR- :

RETT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK

$16.95
ACCUKEYER—MEMORY OFTION KIT—TOGETHER ONLY $32.00

6-DIGIT CLOCK * 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1 / SCA“"ER BEA
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 8 A

RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES., POWER e e e :
TRANSFORMER AND INSTRUCTIONS

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY vk 539 g5

EVERYTHING EXTRA _ .

BECEDAY. il it oo s kRS SRR 4 e e e $12.95 i (Pius $2.00
del.chq.)

CLOCK CASE Available and will fit any one of the above clocks. Regular

Price . $6 50 But Only $4.50 when bought with clock

I : FINALLY, A DIRECTIONAL ANTENNA MADE
SIX-BIGIT ALARM CLOCK WI¥ for home, camper, RV, or lield.day use. Operates ESPECIALLY FOR SCANNERS. PICK UP THOSE
on 12-volt AC or DC, and has its own 60-Hz time base on the board Complete WEAK DISTANT STATIONS WITH EASE.

with all electronic components and two-piece, pre-drilled PC boards. Board OPTIMIZED FOR 108 - 174 AND 406 - 512 MHz

4 y let k Ich I operal 3 , there s
igﬁ.ngln?mrf?nmnpu:!”“h BERAC O SWHONES: H:SORIed ok O, e | AIRCRAFT, LAND MOBILE, AND AMATEUR SERVICES.

T T AR A R e S ST S TR N R R T L SR B e e ey hes $16.95 ALSO RECEIVES 30 - 50 MHz (non-directional).
Twelve-volt AC line cord for those who wish to operate the clock from 110-voit MATCHING TRANSFORMER AND MOUNTING
AC $2.95 HARDWARE INCLUDED.

SHIPPING INFORMATION
ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
£20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING

CHARGES. SEND SASE FOR FREE FLYER . w

i T 2 E ) |.!r'

ROVE ENTERPRISES

ROUTE 1 BOX 156 K BRASSTOWN, NC 28902

JeKm HAL-TRONIX -

P. 0. BOX 1101
SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

"HAL”" HAROLD C. NOWLAND
WBLIXH

* DEALER INQUIRY INVITED» ,-352
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Model 1528

Drake L7

Continuous Duty
160-15* Meters

2kW Linear
Amplifier

Temperature-controlled design for
“key-down” operation over a wide frequency range.

2 kW PEP, 1 kW cw, RTTY, SSTV operation—all modes full
rated input, continuous duty cycle.

160-15* meter amateur band coverage, plus expanded ranges
for any future hf band expansions or additions within FCC
rules. These ranges also include increased coverage for
MARS, embassy, government, or other such services.

The Drake L7 utilizes a pair of Eimac 3-500 Z triodes for -
rugged use, and lower replacement cost compared to
equivalent ceramic types.

Accurate built-in rf wattmeter, with forward/reverse readings,
is switch selected. Calibrated 300/3000 watt scales.

Temperature controlled two speed fan is a high volume low
noise type and offers optimum cooling.

Adjustaole exciter agc feedback circuitry permits drive power
to be automatically controlled at proper levels to prevent peak
clipping and cw overdrive. Front panel control.

By-pass switching is included for straight through, low power
operation without having to turn off amplifier.

Bandpass tuned input circuitry for low distortion and 50 ohm
input impedance.

Amplifier is comprised of two units—rf deck for desk top and
separate power supply.

Operates from 120/240 V-ac, 50/60 Hz primary line voltage.

DRAKE L7 SPECIFICATIONS |I

* Frequency Coverage®: Ham bands 160 through 15 meters*. Non-
amateur frequencies between 6.5 and 21.5 MHz may be covered with
some modification of the input circuit. = Plate Power Input: 2000 watts
PEP on ssb and a-m. 1000 watts dc on cw, RTTY, and SSTV. = Drive
Power Requirements: 100 watts PEP on ssb and 75 watts on cw, a-m,
RTTY, and SSTV. * Input Impedance: 50 ohms. (Bandpass tuned input)
* Output Impedance: Adjustable pi-network matches 50 ohm iine with
SWR not to exceed 2:1. * Intermodulation Distortion Products: In
excess of —33 dB. = Wattmeter Accuracy: 300 watts forward and
reflected, =(5% of reading + 3 watts), 3000 watts forward, = (5% of
reading + 30 watts). = Power Requirements: 240 volts 50-60 hertz 15
amperes, or 120 volts 50-60 hertz 30 amperes. * Tube Complement: Two
of 3-500Z or B802/3-500Z or 3-400Z. = Dimensions: Amplifier 13.69"W x
6.75"H x 14.25"D (34.8 x 17.1 x 36.2 cm). Power Supply 6.75"W x 7.88"H
x 11"°D (17 x 20 x 28 cm). = Weight: Amplifier 27 |bs (12.25 kg), Power
Supply 42.5 Ibs (19.3 kg),

*Export model includes coverage of the 10-meter Ham Band.

Drake
Matchmg Networks

MN7 and MN2700

Models 1538 and 1539

* Frequency Coverage: 1.8 - 30 MHz
* Antenna Choice: Matches antennas fed with coax, balanced
line (use optional B-1000 Balun), or random wire.

* AntennalBy-Pass Switching: Allows matching unit by-pass
regardless of antenna in use, and selects various antennas.

* Extra Harmonic Reduction: Employs “pi-network” low pass
filter type circuitry for maximum harmonic rejection,

* Built-in Metering: Accurate Rf Wattmeter and VSWR
Reading, pushbutton controlled from front panel.

* Input Impedance: 50 ohms resistive.

* Power Capability: MN7—250 watts average continuous duty
(0-300W scale). MN2700— 1000 watts average continuous
duty (2000 watts PEP). (0-200 or 0-2000 W scale).

* Dimensions: MN7—13.1"W x 4.53"H x 8.5"D excluding
knobs and connectors (33.26 x 11.5 x 21.6 cm). MN2700—
13.1"W x4.53"H x 13"D excluding knobs and connectors
(33.26 x 11.5 x 33 cm).

* Weight: MN7—10 Ibs (4.5 kg). MN2700—11 Ibs (5 kg).

Drake MN7 and MN2700 Specifications

* Frequency Coverage: 1.8 to 30 MHz. Band Switch marked for 160, 80,
40, 20, 15, and 10 meter amateur bands; however, frequency coverage
between amateur bands is possible by using the nearest band positions
with a small reduction in matching capability. * Input Impedance: 50
ohms (resistive). * Load Impedance: 50 ohm coaxial with VSWR of 5:1
or less at any phase angle (3:1 on 10 meters). 75 ohm coaxial at a lower
VSWR can be used. » Balanced Feedlines: With the Drake B-1000
accessory balun, which mounts on rear panel, tunes feed point
impedances of 40 to 1000 ohms, or 5:1 VSWR referenced to 200 ohms
(3:1 on 10 meters). * Long-Wire Antennas: Feed point impedances up
to 5:1 VSWR referenced to 50 ohms. Also, 5:1 referenced to 200 ohms
with the Drake B-1000 accessory balun (3:1 on 10 meters). = Meter:
Reads VSWR or forward power. * Wattmeter Accuracy: = 5% of
reading = 1% of full scale. * Insertion Loss: 0.5 dB or less on each
band after tuning. * Front Panel Controls: Provide for the adjustment
of resistive and reactive tuning, antenna switching, band switching,
VSWR calibration, and selection of watts or VSWR calibration, and
selection of watts or VSWR functions of the meter. * Rear Panel
Connectors: The rear panel has four type S0-239 connectors (one for
input and 3 for outputs), three screw terminal connections (for long-wire
and open-wire feeder systems), and a ground post.

Specifications, availability and prices subject to change without notice or obligation.

R.L.DRAKE COMPANY | 2PN
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Model 7077 Dynamic
Desk Microphone

* Audio and level characteristics custom
designed to match the transmit audio
requirements of the Drake TR7. » Features both
VOX and PTT operation without modification.

* High Impedance * Includes coil cord and
plug wired for direct connection to the Drake
TR7. » Style and color provide a beautiful
match to the Drake 7-line * Size 43"W x 58"D
x 9.3"H (109 x 14.7 x 23.6 cm). Weight 1 Ib 7 oz
(650 g).

Model 1553
€ SP75 Speech Processor

Provides an increase in average power/
readability of a single sideband voice signal
during weak signal, high interference conditions.
The SP75 is connected between the microphone
and microphone input of the ssb transmitter,
requiring no modification of existing transmitter
or transceiver. A front panel switch allows the
processor to be switched in or bypassed. Two
additional inputs, such as a tape player or
phone patch, may be front panel selected.

Rf envelope clipping adjustable between zero
and twenty decibels. LED indicates proper audio
input level.

Muting circuitry reduces gain during speech
pauses, allowing VOX operation with the
processor on.

SPECIFICATIONS = Processing Type:
Preclipping audio compression followed by rf
envelope clipping at the processor intermediate

frequency. = Rf Clipping Range: Adjustable 0 to
20 dB from front panel control. * input Level
(Microphone Input): 3.5 mV minimum for full
processing. Gain adjustable 1o accommodate up
to 300 mV maximum. * Input Level (Tape and
Patch Inputs): 15 mV minimum for full
processing. 30 mV maximum. * Input
Impedance (Microphone) 1 megohm. * Input
impedance (Tape and Patch): 50 kilohm.

* Qutput Level wiProcessing: 0-50 mV
adjustable into 50 kilohm load. = Output
Impedance: 50 kilohm. * Muting (Microphone
Input Only): 10 to 20 dB attenuation during
speech pauses, * Frequency Response: 400-
6000 Hz@ 6 dB. = Distortion: Less than 5%
T.H.D.@ 1kHz, 20 dB clipping. * Power: 11-16
Vdc@95s mA. « Size: 7T Lx 6" Wx 2% H
(173 x 159 x 54 cm). » Weight: 1.4 Ibs. (.63 kg).

Model 1520
P75 Phone Patch

Hybrid Phone Patch for use with 7-line or other
receiver/transmitter combination. * In/out
Switching » Adjustable TX and RX level
controls.

ACCESSORIES

Model 1535
{E CS7 Coax:Switch

» Switches up to five coax-fed antennas via one

main feed line. = Allows selection of up to five
radios at other end of main feed line.

* Minimizes amount of coax needed for multi-
antenna installation. * Grounds unused inputs
(both local and remote).

DRAKE CS7 SPECIFICATIONS = Maximum
Input Power: 2000 watts PEP * Frequency
Range: Up to 30 MHz, insertion of Switch
changes VSWR no more than 1.05:1. From 30
MHz to 150 MHz, insertion changes VSWR no
more than 1.5:1 (both switches). * Operating
Temperature Range: — 40°F. to 150°F. * Supply
Voltage: 120 V-ac or 240 V-ac selectable, 50/60
Hz, 50 watts. * Dimensions & Weight: Console
—5.25"H x 6.81"W, 7.06" cabinet depth (13.3 x
17.3 x 17.9 cm);, 4.33 Ibs (1.96 kg); Remote
Antenna Switch—7.13"H x 588"W x 4.39°D
(18.1 x 150 x 11.1 cm). 8.19" (20.B cm) center to
center mounting; 5 Ibs (2.27 kg).

Model 1531
(B MS7 Matching Speaker

* Size: 7.5°D x 6.9"W x 4.6"H excluding feet (19
x 175 x 11.6 cm). = Weight: 2.5 Ibs (1.13 kg).

“Dry” Dummy Loads
—no oil required

—

THil et

Model 1551

Model
1550

Model 1551 Drake DL-1000

= 1000 watts for 30 seconds, with derating curve
to 5 minutes. Accepts Drake FAT coaling fan for
extended high power operation. * VSWR of 1.5:11
max. 0-30 MHz + S0-239 coax connector

* Rubber feet for desk or bench use * Size 14"
x 36" (35.6 x 9.1 cm). Weight: 2 |bs (910 g).

Model 1550 Drake DL-300

* 300 watts for 30 seconds, with derating
curve to 5 minutes. * Built-in PL-259 coax
connector for direct connection to rear of
transceiver or transmitter—no jumper coax
necessary. * VSWR of 1.1:1 max. 0-30 MHz 1.5
max 30-160 MHz = Ideal as bench test device
for amateur or commercial hf and vhf gear.

* Small size fits conveniently in any field
service tool box. 6.7 x 208" (17.0 x 5.3 cm).

Weight: 11 oz (310 g).

19
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WH7
Directional
Rf Wattmeter

Model 1514

* Directional, in-line wattmeter. = Removable
coupler provides remote metering. ®* Three
calibrated scales (0-20, 0-200, and 0-2000 watts.
* Fourth scale provides direct reading VSWR,

SPECIFICATIONS: * Frequency Coverage:
1.8-30 MHz. = Line Impedance: 50 ohm
resistive. * Power Capability: 2000 W
continuous. = Jacks, Removable Coupler: Two
S0-239 input and output connectors. * Semi-
conductors: Two power meter rectifiers.

* Accuracy: =(5% of reading + 1% of full
scale). » VSWR Insertion: Insertion of
wattmeter in line changes VSWH no more than
1.05:1. = Shipping Weight: 3 |bs (1.4 kg).

* Dimensions: 5.3"H x 6.9"W x 7.5"D (135

x 17.5 x 19 cm).

Model 1230
LA7 Line Amplifier

Line output, 1 mW nominal into 600 ohm
balanced, adjustable by internal pre-set level
control.

.

TV Interference Filters

High Pass Filters for TV Sets

More than 40 dB attenuation at 52 MHz and
lower. Protect the TV set from amateur
transmitters 6160 meters.

Model No. 1603
Drake TV-300-HP

For 300 ohm twin lead. New
terminals for easy installation.

Model No. 1610
Drake TV-75-HP

For 75 ohm TV coaxial cable;
TV type "F" connectors
installed.

Low Pass Filters =1
for Transmitters =

Fu:;ur pi sections for sharp cut off above the hf
amateur bands and to attenuate transmitter

harmonics falling in any TV channel and fm band.
52 ohm. S0-239 connectors built in.

Mode! No. 1608 Drake TV-3300-LP

1000 watts max. below 30 MHz. Attenuation
better than 80 dB above 41 MHz. Helps TV if
interference, as well as harmonic interference.

Model No. 1605 Drake TV-42-LP

A four section filter designed with 43.2 MHz cut-
off and extremely high attenuation in all TV
channels for transmitters operating at 30 MHz
and lower. Rated 100 watts input.
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NEW PRODUCTS

AEA’'S MODEL CK-1
ELECTRONIC KEYER

The new AEA Model CK-1iam-
bic electronic keyer incor-
porates virtually all of the fea-
tures of the renowned AEA
MorseMatic, with the exception
of the trainer and beacon
modes. The CK-1 keyer also has
two preset speeds for fast recall
and a stepped variable speed
control for fast contest opera-
tion. The speed range is 1- to
99-wpm in one-wpm increments.
The unit operates from 12 volts
dc (plus or minus 3 volts dc) for
maximum DXpedition flexibility.
An optional ac adapter is avail-
able from AEA.

The keyer offers the contest
operator a competitive edge
with a flexible automatic serial
number generator. The memory
has a storage capability of ap-
proximately 500 Morse charac-
ters. AEA's exclusive soft parti-
tioning™ of the memory means
that all of the memory can be al-
lotted to one message or divided
up into as many as ten separate
messages of varying length as
long as the total is no more than

the 500 characters. If you make
a mistake loading the message,
it can be easily corrected by us-
ing exclusive AEA editing. The
edit mode can save the CW op-
erator time and frustration, es-
pecially in loading a long mes-
sage. The CK-1 memory can be
loaded in the automatic word/
character space load for easy
flawless memory loading or in
the real-time load mode. In ei-
ther case, memory load does not
initiate until the first character
IS sent so that there is no unde-
sirable delay in playback. The
memory playback can be halted
in the middle of a message for
manual keying by tapping the
paddle and resumed where in-
terrupted, or from the beginning.
When loading memory, a signifi-
cant drop in sidetone frequency
signals a “memory full"” condi-
tion.

The CK-1 keyer features a
serial number generator that
was designed after analyzing
suggestions from many suc-
cessful contest winners. The
serial number automatically
increments each time a mes-

AEA's CK-1 electronic keyer.
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Jameco's desk-top enclosures,

sage preprogrammed with a
serial number is sent. The serial
number can even be repeated
several times (in another mes-
sage) if the exchange was not
made- the first time. The serial
number is not restricted to the
same position in a message. It
can be placed anywhere within a
message and as many times as
desired, and it does not incre-
ment until a message is repeat-
ed. Any new serial number may
be selected in less than three
seconds. The serial number can
be loaded with as little as one
character space between it and
the preceding character.

Like all other keyers in the
AEA computerized electronic
keyer line, the CK-1 features in-
dependent dot and dash ratio
adjustment (full weighting).
Also, dot and dash memories
can be independently turned on
or off. For the operator who en-
joys operating with a bug, the
CK-1 features semi-automatic
operation. In the semi-auto bug
mode, an operator can even load
the message memories. The
CK-1 will key any modern trans-
ceiver and features a single out-
put jack (RCA phono type) for
keying either plus or minus key-
jack voltages to ground. The
CK-1 also features an automatic
tune mode which can be halted
by tapping any keypad button,
or the paddle.

The CK-1 is packaged in a
high-impact plastic case, ideal
for placing next to the keyer
paddle without wasting valu-
able operating desk space. AEA
engineering has provided max-
imum rf protection to avoid
frustrating false keying. All ICs
are socketed and, like all AEA
products, each unit is fully test-
ed and burned in at 50° C to

“shake out” component fail-
ures. Mating power and paddle
connectors are provided.

The CK-1 is easy to learn and
easy to use, providing the opera-
tor the maximum amount of en-
joyment with CW.

For further information, con-
tact Advanced Electronic Appli-
cations, Inc., PO Box 2160, Bidg.
O&P, 2006-196th SW, Lynnwood
WA 98036; (206)-775-7373/524-
7374.

NEW DESK-TOP ELECTRONIC
ENCLOSURES

Jameco Electronics has an-
nounced a new Designer Series
of desk-top enclosures to ac-
commodate electronic equip-
ment. These stylish enclosures
are designed to blend and com-
plement today's modern com-
puter equipment and can be
used in both industry and home.

The unique four-piece con-
struction of the series enables
easy access for servicing while
providing strong protection. The
end pieces are precision-mold-
ed high-strength epoxy with an
internal slot (all around) to ac-
cept both top and bottom
panels. The aluminum panels
(.080" thick) are fastened to '4"'-
thick mounting tabs inside the
end pieces to provide maximum
rigidity. For service, the rear/bot-
tom panel slides backward on
slotted guide tracks.

The aluminum panels are
coated with an alodine type
1200 finish for best paint adhe-
sion. The molded end pieces are
mocha brown, matte finish, but
can be painted to match any col-
or scheme.

The Designer Series enclo-
sures are available in three

Continued on page 186



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

Today you can afford it.

Fm'--q—t-rlwm- --—.-—.--u T —y
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Panasonic e A e et b
Tune in the Panasonic Command Series™ ~ tuning control to prevent “‘backlash.’ Separate
top-of-the-line RF-4900. Everything you want in wide/narrow bandwidth selectors for crisp reception
short wave at a surprisingly affordable price. even in crowded conditions. Adjustable calibration
Like fluorescent all-band readout with a five-digit for easy tuning to exact frequencies. A BFO pitch

frequency display. It's so control. RF-gain control for
accurate (within 1 kHz, to - _ improved reception in strong
be exact), you can tune in signal areas. An ANL switch.

a station even before it's ~ Even separate bass and treb!e
broadcasting. And with the - controls..

RF-4900's eight short wave ~ Andifall that s shnrt wavé isnt
bands, you can choose any = \7% enough. There's more. Like SSB
broadcast between 1.6 and A (single sideband) amateur radio.

All 40 CB channels. Ship to shore.
Even Morse communications.
AC/DC operation. And with
anasonic' :ﬂ'#ngaWn the big sound of
AM and FM wil q, d big. The e@ also m@

31 MHz. That's all short wave
bands. That's Panasonic.
And what you see on tha

as wn as lmmé mjecﬁomhn lnpﬁt-tunod’ RF e ’Wn RF-4900, but it costs nmm
amplifier with a 3-ganged variable tuning capacitor mcmmdsmm Panmnh If you had
for excellent sensitivity and frequency linearity. 'short wave receivers as good. You wouldn't still be
Ladder-type ceramic filters to reduce frequency mmw.g
htorfmnne And even an antenna trimmer that e rec ith antenna
changes the front-end capaeltanm formeupﬁon '
of weak broadcast signals. o
To help you control all that sophistic:
circuitry, Panasonic's RF-*4900 givés you all&ﬁoﬂ
sophisticated mnm Like an all-gear-drive




exciting new ideas from the
world’'s leading manufacturer of
amateur radio accessories

NEW MFJ/BENCHER
Keyer-Paddle Combo —
‘“The Pacesetter”

The best of all CW worlds — a deluxe
MFJ keyer in a compact configuration
that fits nght on the BENCHER i1ambic
paddle! And you can buy the combination or
just the keyer to fit on your BENCHER.

New MFJ keyer — small in size, big in.

features. Curtis 8044 1C, adjustable weight

and tone, front panel volume and speed
controls (8-50 wpm), built-in dot-dash
memories, speaker, sidetone, and push-

button selection of semi-automatic/tune or
automatic modes.

Ultra-reliable solid-state keying: gnd-
block, cathode and solid-state transmitters
(=300 V, 10 mA max: +300 V, 100 mA
max). Fully shielded. Uses 9 V battery or
optional AC adapter ($7.95 +52)
Beautiful functional engineering. The
keyer mounts on the paddle base to form a
small (4% Wx2%H x 5%4"L) attractive com-
bination that s a pleasure to look at and use.
The BENCHER paddle is a best seller.
Fully adjustable; gold-plated silver contacts;
lucite paddles; chrome plated brass: heavy
steel base with non-skid feet.

NEW MFJ 4 & 8-Band Mobile Shortwave Converters

MFj mr ENPLOKER |

o @elele:

WHOR T s YL CowyER LS

"$59°%
MFJ-304 (+$4)

Another MF] ““first,”” these low cost
mobile SWL converters provide new excite-
ment and variety for your driving/listening
pleasure.

Two models to choose from. The 4-band
“*World Explorer I'" (MFJ-304) offers com-
plete 19, 25, 31 and 49 meter coverage (the
most popular HF bands due to their distance
capabilities at various times of the day and
year). Hear countries from Europe, Alnca,
Middle East. Asia, the Islands, North and
South America. The B-band **World
Explorer IT"” (MFJ-308 adds /3, 16, 41, and
60 meter bands) for even greater listening
vanety.

Compact and sensitive. The 4-band model

"mm$19m

measures just 5'%4W x 1%H x 4D 1w fir
anywhere in your vehicle (the 8-band version
is just 1" wider and 1" deeper). Two dual-gate
MOSFETS give these converters excellent
sensitivity and selectivity when combined
with vour automolive receiver.

Easy to use, easy to install. Push a converter
button to choose the band, tune n stations
with your regular car radio. To nstall, just
plug the car antenna into the converter and
insert the converter cable into your car radio
antenna jack; connect the power lead to 12
VDC.

Listen to the world on the road. Get the
' | “*World

Explorers | & 1™

NEW MFJ Active CW/SSB/Notch Filters

MFJ-722

%9&#1

MFJ-723
$49?+5$4]

Two new super-selective filters. The new
MFJ-722 "*Optimizer’’ offers razor sharp,
no-ring CW filtering with switch-selectable
bandwidths (80, 110, 150, 180 Hz centered

on 750 Hz), steep-skirted SSB filtering, and a
300-3000 Hz tunable 70 dB norch filter.

The 8-pole (4-stage) active IC filter gives
CW performance no tunable filter can matrch.
(80 Hz bandwidth gives —60 dB response
one octave from center and up to 15 dB noise
reduction). The 8-pole SSB audio bandwidth

is optimized for reduced sideband splatter and
less QRM (375 Hz highpass cutoff plus
selectable lowpass cutoffs at 2.5, 2.0, and
1.5kHz, 36 dB/octave rolloff). Size: 5x2x6".
New model MFJ-723 is similar to the 722
but is for CW only, has a 60 dB notch tunable
from 300-1200 Hz, and measures 2x4x6",
Other models: MFJ-721. $59.95, like 722
but less notch; MFJ-720, $39.95, like 723
but less notch.

Versatile, all models plug into the phone
jack, provide 2 watts for speaker or can be
used with headphones. All require 9-18
VDC, 300 mA max (or 110 VAC with
optional AC adapter at $7.95 +$2).

Enjoy pleasant listening and improved
readability with one of these new MFI]
filters.

NEW MFJ “Dry” 300W & 1KW Dummy Loads

=

MFJ-262 MFJ-260

$49{+$4] $261+5¢}

Air Cooled, non-inductive 50-ohm resistors
in perforated metal housings with SO-239

NEW MFJ Shortwave Accessories

MFJ-1020

$7 :J
MFJ-1040

=) [s. 5.0

MFJ-1040 Receiver Preselector
Boosts weak signals, rejects out of band
signals, reduces images. Covers 1.8-54 MH:
with up to 20 dB gain from low noise
MOSFET circuitry. Works with 2 antennas
and 2 receivers (even XCVRS 1o 350W
input).

Built-in 20 dB attenuator prevents receiver
overload. Also includes auto-bypass, delay
control, PTT jack. Operateson 9 V hdutn
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9-18 VDC, or 110 VAC with optional AC
adapter, $7.95 +%$2.

Model MFJ-1045, $69.95, is the same less
attenuator, bypass, delay, PTT, | antenna &
| receiver.

MFJ-1020 Indoor Active Antenna
““World grabber,”” nivaling or exceeding
reception of outside long wires.

Unique tuned circuitry with amplification
minimizes intermod distortion, improves
selectivity, reduces noise outside the tuned
band. even functions as a preselector with an
external antenna. Covers 0.3-30 MHz in 5
bands. Telescoping ant.. tune, band. gain,
on-off-bypass; Uses 9 V battery, 9-18 VDC,

or 110 VAC. with optional AC adapter at
$7.95 +52. 5x2x6".

e 47

connectors: both rated to full load for 30
seconds; de-rating curves to 5 minutes
included. Just right for tests and fast tune up.

Low VSWR, 300W: |.1:1 max to 30 MHz,
1.5:1 max. 30- 160 MHz. 1 kW: 1.5:] max to
30 MHz. MFJ-260 (300W) s juwt

2 x2%xT7": MFEJ-262 (1kW) 1s 3x3x13".
TO ORDER PRODUCTS, CALL TCILL FREE

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

call 601-323-5869.

* All MF] products unconditionally guaranteed
for one year (except as noted)

¢ Products ordered from MF] are returnable
within 30 days for full refund (less shipping)

® Add shipping & handling charges in amounts
shown in parentheses

Write for FREE catalog, over 60 products
ENTERPRISES
INCORPORATED

Box 494; Mississippi State, MS 39762




300 W Versa Tuners—Versatile Bargains

MFJ-941C $89 (<84

MFJ 941C Versa Tuner Il

SWR + dual range wattmeter, 300 & 30
watts full scale, forward & reflected power.
Sensitive meter measures SWR downto 5 W
output.

6-position antenna switch selects 2 coax
lines, direct or through tuner, random/
balanced line, or bypass for dummy load.

12-position airwound inductor, built-in
balun.

Matches everything from 160-10M, di-
poles, vees, randoms, verticals, mobile
whips, beams.

Easy to use anywhere. Coax conn., binding
posts, size 8x2x6" in eggshell white,
walnut-grained sides. Mobile bracket, $3.

e D190

MFJ 949B Versa Tuner |l

Matches everything from 1.8-30MHz,
coax, randoms, bala ced lines, up to 300 W
output, solid-state or tubes.

Tunes out SWR on dipoles, vees,
wires, verticals, whips, beams, quads.
Built-in 4:1 balun; 200w, 50-ohm dummy
load; SWR meter and 2-range wattmeter
(300w & 30w).

6-position antenna switch, 12-position
air-wound inductor; coax connectors, bind-
ing posts, black and beige case 10x3x7".

4 Other 300W Models: MFJ-940, $79.95,
(+%54). like 941C less balun. MFJ-945,
$79.95, (+3%4) like 941C less ant. switch.
MEFJ-944, $79.95, (+54) like 945, less
SWR/Wattmeter MFJ-943, $69.95, (+54)
like 944, less ant. switch.

long

200 W Economy Tuners do the job for less

MFJ-900 — improved but still low cost
Matches coax, random wires / .8-30 MH:.
Handles up to 200 watts output; efficient
airwound inductor gives more watts out.

Works with any transceiver, solid-state or
tube type

Increases antenna bandwidth to operate
all bands. SO-239 + binding post; 5x2x6".
2 OTHER 200W MODELS:

MFJ-901, $54.95, (+54) like 900 but
includes 4:1 balun for use with balanced
lines.

MFJ-16010, $34.95, (+5%4) for random
wires only. Great for apartment, motel,
camping, operation, Tunes 1.8-30 MHz.

1.5 KW Versa Tuners lll — low cost power handlers

MFJ 962 VERSA Tuner |1l

Run up to 1.5 KW PEP, match any feed
line from 1,8-30 MHz.

Built-in SWR/Wattmeter has 2000 and
200 watt ranges, forward and retlected.
6-position antenna switch handles 2 coax
lines, direct or through tuner, plus wire and
balanced lines.

Built-in 4:1 ferrite balun; 250 pf 6 kV
capacitors; 12 pos. inductor; ceramic
switches; black cabinet and panel.

mrs-9s2 $199%%,,

ANOTHER 1.5 KW MODEL
MF)] 961, $179.95, (+510) similar but less
the SWR/Wattmeter.

3 KW Deluxe Antenna Tuners — MFJ’s best

MFJ-984 $2991+sm;

MFJ 984 Versa Tuner IV
Up to 3 KW PEP and it matches any

feedline, 1,8-30 MHz, coax, balanced or
random.

Exclusive 10 amp RF ammeter assures
maximum power at minimum SWR.
Separate SWR/Wattmeter, forward and
reflected, with 2000 and 200 watt ranges.
I18-position dual inductor, ceramic switch.

7-position antenna switch hancles 3 coax

+» Reader Service—see page 226

lines through tuner and | coax through or
direct to antenna, random wire, balanced
line, and dummy load.

Built-in 200 watt, 50 ohm dummy load.
Built-in 4:1 ferrite balun; 250 pf 6 kV
capacitors; 5x14x 14" black & aluminum.
Compare this MFJ deluxe 3 kKW tuner
with any! You'll agree MFJ gives you
more.

3 MORE 3 KW MODELS

MF] 981, $199.95, (+$10) similar to 984
but less the 7-position antenna switch and 10
amp. RF ammeter., MFJ 982, $199.95,
(4+$10) similar to 984 but less 10 amp. RF
ammeter and dual range SWR/Wattmeter.
MFJ-980, $169.95, (+510) similar to 984
but less antenna swiich, RF ammeter and
SWR/Wattmeter.

Antenna Tunerrs

IS Models
to choose from

cher MFJ Shack Favorites

MFJ*‘WE

NEW 1224 Hour Digital Clock/ID Timer
Switch from 12 hr. to GMT, 10 “‘seconds™
readout, 1D umer or elapsed timer. WWYV
sync, solid-state, blue 0.6" digits, reg. alarm
+indicators. 110 VAC. 60 Hz, 6x2x3"

MFJ-484

$139?%,

MFJ Grandmaster Memory Keyer has up
to twelve 25 ch. messages plus 100, 75, SO or
25 ¢h. messages (4096 bits) that repeat

continuously or in adjustable pauses (to 2

min.). full controls: 8-50wpm; solid state
keying; 12-15 VDC or 110VAC with adapter
($7.95 +%2).

— ,.,, xmeers d MFJ-752B

$89°%3,

MFJ Dual Tunable SSB/CW Filter; pnm-
ary filter has peak. notch, lowpass and
highpass; aux. filter notches to 70 dB or
peaks to 40 Hz; both tune 300-3000 Hz with
bandwidth from 40 Hz to flat; constant
output; noise limiter; 2 inputs; 9-18VDC 300
mA; or 110VAC with adapter (3$7.95 +3%2)
10x2x6".

TO ORDER PRODUCTS, CALL TOLL FREE

800-647-1800 E

For tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

call 601-323-5868.

e All MF] products unconditionally guaranteed
for one year ( excepl as noted)

® Products ordered from MF] are returnable
within M) days for full refund (less shipping)

® Add shipping & handling charges in amounts
shown in parentheses

B e 5

Write for FREE catalog, over 60 products

ENTERPRISES
INCORPORATED

Box 494; Mississippi State, M& 39762
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Who Really Invented Radio?
— the twisted tale of Nathan B. Stubblefield

Larry Kahaner WB2NEL
73 Associate Editor

decided to buy the $3-a-

day collision insurance
for my Avis rent-a-car. It
might be that kind of as-
signment.

When they send you to

unravel the twisted tale of
Nathan B. Stubblefield—
who Murray, Kentucky, res-
idents insist invented radio
while Marconi was just a
lad —vyou’'re bound to run

into trouble.

As | neared town, | first
heard it on the AM radio.
The country-western sta-
tion played, appropriately
enough, “Stand By Your

Photo A. Family and friends gathered (date unknown) at the home of Nathan B. Stubblefield on North 16th Street, Murray,
Kentucky. From left, Sam Stubblefield, the black man, and then, identified by numbers, (1) Mr. John P. McElrath; (2) Mrs.
John P. MckElrath; (3) O. T. Hale; (4] John H. Keys; (5) Mrs. John H. Keys; (6) James M. Cole; (7) Solon Higgins; (8) Mrs. Solon
Higgins; (9) O. J. Jennings; (10) Mrs. Ella Hale Woodruff; and then, (1) Pattie Stubblefield; (2) Helen Gould Stubblefield; (3)
Oliver Stubblefield; (4) Victoria Stubbletield; (5] Mrs. Hattie Keys Beale; (6) Bernard Stubblefield; (7) Isaac W. Keys; (8]
James H. Coleman; (9) Abe Thompson; (10) Ben B. Keys; (11) George Catlin; (12) Tip Wilcox; (13) Nathan B. Stubblefield,
and (14) Mrs. Nathan B. Stubblefield. (Photo courtesy of Murray State University.)
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Photo B. William Call KJ4W, vice president and trustee of
the Murray State University Amateur Radio Club, pointing
out his solar panel employed for Field-Day operation this

year.

“It may have been magnetic induction. But you won't

find that opinion around here much because it offends peo-
ple. They want to believe he invented radio.”

Man,” and its call letters
were WNBS: Nathan B.
Stubblefield. These folks

were serious.

When | arrived in Murray
and called the motel, | saw
it in the phone book. Right
there on page Il was a pho-
to of Nathan B. standing in
the woods, head cocked to
one side, holding the
wireless device to his ear.
The text called him the in-
ventor of the radio.

Add to that the granite
monument in front of his
homesite and the state
highway market pinpoint-
ing his birthplace, and there
was little doubt left.

Murrayites meant busi-
ness.

Who was that man with
the bowler hat and handle-
bar moustache? And why, if
he invented radio, has he
been largely ignored out-
side of Murray? And why, if
he had willing financial
backers for his invention,
did he die a pauper, found
locked in his cabin outside
of Murray where a pet cat
seeking moisture had licked
out his dried eyes? And why
was it that the hundreds of
articles written about Stub-
blefield, a PhD thesis, and a
play about his work failed

to halt the controversy and
contradictions surrounding
this eccentric genius?

It was frustrating enough
to make me aim my silver
Chevette for the nearest
telephone pole and take ad-
vantage of that $%$3-a-day
coverage.

Instead, | headed for
Murray State University
where Dr. Keith Heim, head
of special collections, had
gathered a respectable file
of information. Unfortu-
nately, most of it was sec-
ondary source material.

In the journalism biz, in-
formation is divided into
primary and secondary
sources. Primary sources
are best because they in-
clude government docu-
ments, photographs, taped
and transcribed interviews
with people who witnessed
an event, and so on. Sec-
ondary sources include
magazine, newspaper, and
other pieces written about
an event. They are not as re-
liable as primary sources
because they are second-
hand information. Primary
sources are the writers’
mother lode.

MSU’s Stubblefield files
contained materials (even
from highly touted publica-
tions) that contradicted

1,- _E i L‘il.‘ IF-L"*"I' - __._I-.-i'

Photo C. Ronnie Outland, 22, lives next to the private ceme-
tery where Stubblefield is buried. “Until recent years the
grave was not kept up. There were weeds all around and |
used to play here when | was younger. There was a big con-
troversy about whether he invented radio. Now they think

he did.”

Photo D. Gravestone in Photo C located behind the Watson
home, Route 8, about a mile north of Murray.

each other. | saw differ-
ences in simple items such
as names, dates, spellings,
and attribution. Even Stub-
blefield’s middle name was
argued. Smart money is on
Beverly, but some pieces
list it as Bowman (his moth-
er's maiden name) or Bed-
ford. Each additional arti-
cle | read only muddled the
Issue.

In addition, it appeared
that much of what has been
written about Stubblefield
was based on the research
of two prominent Murray
citizens who are less than
unbiased about the role of
the farmer/inventor in ra-

dio’s early days.

It was not an auspicious
beginning.

Some things are certain,
however. Few disagree that
Stubblefield was born in
1860 in Murray, the son of
Victoria and William Stub-
blefield. He was a loner and

had few friends besides
Duncan Holt, a boyhood
chum.

As they grew up, they be-
came fascinated by the
work of Nikola Tesla and
Heinrich Rudolf Hertz.
They read all they could
about the burgeoning inter-
est in this new concept of
electrical waves and com-
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munication. They spent
hours reading magazines,
Scientific American being a
favorite.

Stubblefield and his wife
had several children, but
only their son Bernard took

Photo E. Monument erected by L. J. Hortin and others to
mark the home [since torn down) of Stubblefield. The mas-
sive stone was established at the edge of the Murray State

a fancy to his father’s tin-
kering, and he |later became
a trusted cohort.

Another man, Rainey T.
Wells, who went on to
found Murray State Teach-
ers College, figured heavily

University campus in the 1930s.
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ration, and many advan-

tages of the hervin deseribed invention will

b nrpirml to those whilled in the art, with-
urther deseription, and it will be under-

in the wise, shape, 29

in the inventor’s life and
was allegedly present when
Stubblefield demonstrated
his wireless invention in
1892. Before that, though,
Stubblefield supposedly
told Holt of his discovery in
1885. However, it was not
until January 1, 1902, that
he gave the first document-
ed public demonstration of
his device in Murray’s town
square.

The instruments he and
his son exhibited by the
courthouse consisted of a
transmitter and receiver—
200 feet apart—and metal
rods thrust into the ground
connected by wire to both
devices. Coils spread all
over the walkway.

In an interview with a St.
Louis Post-Dispatch report-
er ten days after the demon-
stration, Stubblefield was
quoted as saying: ‘I had
been working on this ten or
twelve years before | heard

of Marconi’s efforts (Mar-
coni successfully sent ra-
diotelegraphy in 1896, but
not voice) or the efforts of
others to solve the problem
of transmission of messages
through space without
wires. | have solved the
problem of telephoning
without wires through the
earth as Signor Marconi has
of sending signals through
space. But | can also tele-
phone without wires
through space as well as
earth because my medium
is everywhere.”

He never said what that
medium was.

Stubblefield demonstrat-
ed his wireless voice device
on his farm to the reporter.
Bernard stayed in the house
while his father and the re-
porter walked to a cornfield
about 500 yards away.

The reporter wrote: “The
transmitting apparatus 1s

concealed in a box. Two
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wires of the thickness of a
lead pencil coil from its cor-
ners and disappear through
the walls of the room and
enter the ground outside.
On top of the box is an ordi-
nary telephone transmitter
and a telephone switch.
This is the machine through
which the voice of the send-
er is passed into the ground
to be transmitted by the
Earth’s electrical waves to
the ear of the person who
has an instrument capable
of receiving and reproduc-
ing it.

“We went into the corn-
field back of the house. Af-
ter walking five hundred
vards, we came to the ex-
perimental station the in-
ventor has used for several
months. It is a dry goods
box fastened to the top of a
stump. A roof to shed the
rain has been placed on top
of it; one side is hinged for a
door, and the wires con-

nected with the ground on
both sides run into it and
are attached to a pair of
telephone receivers. The
box was built as a shelter
from the weather and as a
protection to the receivers.
| took a seat in the box and
Mr. Stubblefield shouted
‘hello” to the house. This
was a signal to his son to be-
gin sending messages. |
placed the receiver to my
ear and listened. Presently,
there came with extraordi-
nary distinctness several
spasmodic buzzings and
then a voice which said:
‘Hello, can you hear me?
Now | will count to ten.
One-two-three-four-five-six-
seven-eight-nine-ten. Did
you hear that? Now | will
whisper.””’

The demonstration con-
tinued with the reporter
and Stubblefield walking
about a mile from the
house, the reporter placing

the rods anywhere he
wished and hearing Bernard
talk as clearly as when they
were 500 yards away.

The reporter quoted
Stubblefield: “The earth,
the air, the water, all the
universe as we know it is
permeated with the remark-
able fluid which we call

electricity, the most won-
derful of God’s gifts to the
world and capable of the
most inestimable benefits
when it is mastered by man.
For years | have been trying
to make the bare earth do
the work of the wires. |
know now | have con-
quered it.”

Photo F. The back of the monument in Photo E.
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Photo G. This sign, erected by the state of Kentucky, marks
Stubblefield’s birthplace. Ironically, it is almost directly op-
posite the tower of radio station WNBS.

Stubblefield claimed his
invention would work for
any distance. He also said
that eventually he would in-
vent a tuning apparatus so
that many conversations
could go on at the same
time without interference.
And, he said it wasn't neces-
sary to use the ground rods.

The father and son team
demonstrated the wireless
device in Philadelphia, New
York, and Washington, D.C.
Newspapers and magazines
documented the events and
Stubblefield’s fame grew.
The March 20, 1902, experi-
ment was particularly
unique in that Stubblefield
transmitted from the ship
Bartholdi on the Potomac
River, and it was billed as
the “First Marine Wireless
Telephone Demonstra-
tion.” He transmitted about
Ya of a mile.

During all his demonstra-
tions, Stubblefield em-
ployed what he called “an
earth battery.” Although no

one knows for sure what it
was, Stubblefield claimed
the cell, which he placed in
the ground, converted the
earth’s natural current into
electricity. That, in turn,
transmitted his voice.
(Stubblefield received
patent #600,457, March 8,
1898, for a “primary bat-
tery’” consisting of a bare
iron wire and insulated cop-
per wire wound helically on
an iron core. The patent
claimed this construction
increased the output of the
couple, using water as an
electrolyte. A couple is two
dissimilar metals touching.
He proposed placing the
battery in moist earth, but it
was never proven to be the
one used in his voice trans-
mission experiments, al-
though it probably was.)
Interestingly enough, his
Philadelphia experiments
as well as his Washington
showings were successful,
but his New York trip was a
bust. Some observers attri-

outstanding service.”

“Be it resolved by the General Assembly of the Common-
wealth of Kentucky: That the General Assembly of the Com-
monwealth of Kentucky hereby publicly recognizes Nathan B.
Stubblefield, who was a native of the city of Murray, Calloway
County, Ky., as the true inventor of the radio, and it is the sen-
timent of the General Assembly that said Nathan B. Stubble-
field is entitled to the highest honor and respect at the hands
of the people of this Commonwealth and of this nation for his

— Resolution by the
Kentucky Legislature, 1944,

40 73 Magazine * December, 1980

bute the poor performance
to the hard, dry bedrock in
the area.

Around this time, Stub-
blefield became quite well
known. Scientific American
printed an article about his
work, and a coterie of sharp
financiers took notice. They
saw his system as a money-
maker. A group of New
York businessmen formed
The Wireless Telephone
Company of America to
promote the still unpatent-
ed device. Several Murray
men owned stock. But, for
some reason, Stubblefield
shied away from the opera-
tion after it got underway.
It's rumored that he turned
down a half million dollars
for his invention.

He finally applied for a
patent on April 5, 1907, and
received it May 12, 1908.
He also obtained foreign
patents.

Then, for some unknown
reason, Stubblefield re-
treated to his home, disillu-
sioned, distant, and despon-
dent.

Some say his invention
was stolen. Others say he
became angry at his back-
ers’ greed. Still others con-
tend he went mad.

After a Washington trip
in 1912, Stubblefield told
his friends and associates to

withdraw their investments,
go away, and leave him

alone. That same vyear his
house burned to the
ground.

Later, his wife and chil-
dren left him and he built a
cabin about six miles north
of Murray. There he contin-
ued to tinker, and apocra-
phyl stories abounded
about his strange experi-
ments which supposedly in-
volved drawing energy
from the earth for lighting.

He died March 28, 1928,
of natural causes, and two
days later Horace Chur-
chill, country coroner, and
his son, Ronald, broke
down the door to Stubble-
field’s cabin. He was dead
on the floor.

In his report, Churchill

wrote: “.. . he had been
dead for some time. |
wouldn’t know, but he was
pretty stiff and all. Rigor
mortis has set in. That cat
had licked out his entire
eyeball sockets. That's
what the cat was doing.”
One question still re-
mains amid all the conjec-
ture, weird tales, and ques-
tionable articles. Did
Nathan B. Stubblefield in-
vent radio? Are the people
of Murray correct; did
hometown boy make good?

It all depends on how
you look at it and who you
ask.

L. J. Hortin, one-time
chairman of the Murray
State University journalism
school, spent 50 vyears
studying Stubblefield. He
has written hundreds of ar-
ticles about the man and his
work and is responsible for
raising most of the money
for a monument at Murray

State University honoring
Stubblefield.

But, like Stubblefield,
Hortin appears distant and
bitter about the whole af-
fair, and although he claims
to possess documents, affi-
davits, and photos attesting
to Stubblefield’s inven-
tions, he refuses to let any-
one see them. “l've been
giving it out free for years,”
Hortin said. “I’'m tired of
people making fun of him
and getting their informa-
tion wrong. |'ve decided to
put it all together and write
a book.

“Pardon my vehemence,”
he continued, “but I've
been doing this for 50 years.

“l say he invented radio
about 1890, but | don't
think anyone really knows.
When someone questions
me, | say, ‘Let’s see what
you have. Who do you think
did it?’ That usually quiets
them down.

“Radio is a device that
transmits and receives
voice over considerable dis-
tance without connecting
wires,” Hortin said. “Stub-
blefield invented, manufac-
tured, and demonstrated



such a device and did so
before anyone else on this
planet. That's my claim.”
He described “considerable
distance’ as several miles.

James L. Johnson is an-
other unabashed Stubble-
field booster. In a 1961
speech, the former execu-
tive secretary of the Murray
chamber of commerce told
the annual convention of
The Kentucky Broadcaster
Association in Louisville:
“'Hello Rainey.. Hello
Rainey.” These four words,
highly insignificant in them-
selves, were the gateway
that opened a fabulous in-
dustry in the late 19th and
early 20th century. These
were the first words ever
broadcast by radio. These
four words put you people
in business.”

Following the address,
the association presented
the chamber of commerce
a plaque recognizing
Nathan B. Stubblefield as
the inventor of broadcast
radio.

But Riley Kaye W4LMF
holds a different view of the
Stubblefield story.

“| think Stubblefield in-
vented the induction tele-
phone. He used loops
above the ground. There
appeared to be no carrier.
He used audio frequencies,
and that’s where the chal-
lenge comes in,” said the
man who worked for 7
years as chief instructor at
RCA and high-frequency
development engineer for
Western Electric in Chi-
cago.

“There is no proof that he
used radiation. There's no
proof he used resonant cir-
cuits. That would be radio.”

Kaye, 9DKN during
sparkgap days, added: “No-
body can challenge that he
didn’t invent the wireless
telephone and that he was
the first to transmit voice
without wires. He deserves
a lot of credit and Murray
can be proud of him.”

Despite its limitations,
Kaye believes that Stubble-
field’s system needs a clos-

er look. “It's not a private
system, but it is cheap. It
has a range of about five
miles and seems perfect for
community civil defense
and emergencies. That
avenue has not been pur-
sued.”

(Note that in Stubble-
field’s patent the ground
rods are missing. In his early
work, he employed a con-
duction system of tele-
phony using the earth, but
he later switched to an in-
duction system. Evidently,
Stubblefield confused the
two media, thinking his
voice traveled through both
of them in a similar
fashion.)

Another local ham takes
issue with the Stubblefield
saga. William Call KJ4W is
vice-president and trustee
of the Murray State Univer-
sity Amateur Radio Club.
“It may have been magnet-
ic induction,” he said. “But
you won't find that opinion
around here much because
it offends people. They
want to believe he invented
radio. On what |'ve seen,”
the school’s electrical
engineer said, ‘1 don’t
believe he invented radio,
but one thing almost
everyone agrees on is that
Stubblefield was a
genius.”’

That he was.

Assaults on his claims of
inventing radio have drawn
attention from Stubble-
field’s other brilliant inven-
tions. In 1888, he patented
the first mechanical
telephone, and he linked
Murray with the system. It
worked well until Bell in-
troduced his electrical
telephone which was supe-
rior in voice quality and re-
liability. He also invented a
new type of primary bat-
tery, previously mentioned,
whose revolutionary design
stepped up dry-cell technol-
ogy many notches.

So, if Stubblefield didn’t
invent radio—and it ap-
pears from his patent that
he really didn’t—who did?

According to many ex-
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Photo H. Built in 1948, radio station WNBS was the first
broadcast station in Murray. Its call letters were chosen to

honor Nathan B. Stubblefield.

perts, another relatively un-
known inventor, Reginald
Aubrey Fessenden, on De-
cember 11, 1906, gave the
first public demonstration
of voice transmission using

- Hertzian waves—radio as

we know it.

The exhibition by the
one-time chief chemist of
Thomas Edison’s lab took
place at Brant Rock, Massa-
chusetts. He reportedly
told a journalist in 1915 that
he had been toying with the
invention for some time
and perfected it in Decem-
ber, 1900. He gradually in-
creased the transmission
range until, in 1904, he
could cover 25 miles. Then
he offered it to the Navy for
development.

Fessenden was born Oc-
tober 6, 1866, in East Bol-
ton, Quebec, and died July
23, 1932, in Bermuda.

So, it appears that al-
though Stubblefield didn't
invent radio, he was indeed

the first person to send
wireless voice transmission
and suggest that it be em-
ployed in a moving vehicle
such as a boat or horseless
carriage.

But he holds another ti-
tle, too. He was the first to
transmit wireless voice
from a ship.

In a 1971 thesis paper for
Florida State University ti-
tled “The Contribution of
Nathan B. Stubblefield to
the Invention of Wireless
Voice Transmission,” au-
thor T. Morgan wrote:
““Nathan B. Stubblefield
was not the father of radio
broadcasting. Stubblefield
was the first man to suc-
cessfully transmit and re-
ceive the human voice with-
out wires. Therefore, let
him be called the father of
wireless voice transmission,
for this title is truly his.”

Perhaps | should drive to
East Bolton and see if the
residents there agree. ll
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Carl M. Chernan WA3IUER
1135 Constitution Drive
Tarentum PA 15084

In Search of the Elusive SES

— track solar activity with this simple

VLF receiver

cluding the predictions for
Cycle 21, radio amateurs
and experimenters alike are

searching for methods to
follow and record this
fascinating phenomenon.

With the continuing
and growing interest

in solar flare activity, in-
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Photo A. Finished package with the fine-tune control added.

42 73 Magazine » December, 1980

The SES (Sudden Enhance-
ment of Signal) receiver
that | am going to describe
in this article provides a
simple answer,

When a solar flare occurs
on the sun, there is a major
emission of X-rays. This has
the effect of increasing the
electron density of the D
layer, immediately enhanc-
ing the storm noise (or the
transmitted signal) to levels
about twice normal. The ef-
fect is very prominent in the
LF and VLF ranges. This
enhancement, though it has
a rather rapid rise time as
seen from the recordings in
Fig. 1, has a slow decay time
as the D layer reestablishes
its normal condition which
can take from 30 minutes
up to an hour.

Heat generated by the
sun in the daytime periods
expands the gas in the D
layer, lowering its efficien-
cy for radio propagation



Photo B. Prototype receiver— front view.

during the day. Similarly,
the cooling of the layer
allows the gas to contract,
increasing its efficiency;
this, of course, is the reason
that AM radio stations are
received at greater dis-
tances at night. There also
are seasonal effects which
occur as the Earth heats or
cools, depending upon the
angle of the sunlight as it
strikes the Earth.

Receivers used to record
these enhancements come
in two categories. The first
Is an SEA receiver that is
tuned to an unused fre-
guency spectrum in the VLF
range—hence the name,

1000

1100

Sudden Enhancement of
Atmospherics. The second
type is tuned to a transmit-
ted signal in the VLF range,
and is the SES receiver—re-
ferred to above. SES receiv-
ers are easier to tune, and
you do not have to be an ex-
pert to interpret the record-
ing charts.

Building the SES Receiver

A proven circuit for
building a tunable SES re-
ceiver is shown in Fig. 2. It is
basically a high-gain ampli-
fier which is tunable from
17.8 to 35 kHz. If you use
the exact components
shown on the schematic,

1200
1300

flare
asd

214Khz

Fig. 1. Actual recordings showing characteristic fast rise/slow decay times.

Photo C. Prototype receiver—rear view, showing the shield-

ing method used.

the frequency range will be
from 17.8 to 23 kHz. This
circuitry is then followed by
a detector and integrator
and finally by a dc amplifier
which brings the dc signal-
related current up to a
proper level to operate an
analog meter or a recording
device.

The recorder recom-
mended is a model 288
Rustrak (0-100 uA) with a
chart speed of 1” per hour,
although | have used Ester-
line Angus 0-1-mA chart
recorders successfully. The

receiver has more than
= L
= o
T 3!
=4 —

daytime

enough gain to peg a
0-1-mA meter.

All of the parts used in
the construction of the re-
ceiver are standard, with
the exception of the induc-
tor coils. These inductor
coils (Miller 6319) are high-
Q types and are Litz-wire
wound. They can be ob-
tained from Bell Industries,
]. W. Miller Division, 19070
Reyes Avenue, PO Box
5825, Compton CA 80224,

Wiring of the circuit is
not critical; however, | sug-
gest that a socket be used
to mount the |IC amplifier. A

S A

sunset
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Photo D. Shield removed to show coils, L1, L2, and gain pot.

substitution for the RCA
CA3035 amplifier array is
the more-readily-available
Svylvania ECG-785. Both
wideband amplifier arrays
are made up of three in-
dividual ultrahigh-gain
amplifiers. These amplifiers
have low noise characteris-
tics, can be operated either
independently or in cas-
cade, and have excellent
high cascade voltage gain—
129 dB at 40 kHz. The
output transistor (RCA
SK3019) can be replaced
with either a Sylvania
ECC-108 or a GE-214. Power
supply requirements are 9.3
V dc for optimum opera-
tion, but any well-regulated
12-volt power supply can
be used. The higher the
voltage, the “choppier” the
trace will become on the
recording.

Initial Tuning Procedure

Run the cores of L1 and
L2 completely in. Proceed
to turn the gain control (R1)
Ye turn clockwise. Connect
the antenna (preferably an
18-foot vertical or an 8-foot

not be used in solar flare
studies, so continue to turn
the core of L1 out. The
17.8-kHz signal should drop
out and a small hump wil
appear. This will be 186
kHz —NAA’s 1-megawatt
station. If the signal has
good strength, by all means
record it. If the signal is
weak, as in my case, con-
tinue with the turning by
opening the core of L1 until
it’s almost fully open or un-
til a large signal reappears

on the screen.
This signal will be 21 ﬂ

kHz (NSS) radiating a
200-kW signal. This station
is an excellent choice for
flare propagation recording
for a number of reasons.
First, it is easy to access
(you cannot mistake the
signal) and tuning is
straightforward. Second,
my records, along with the
records at the AAVSO
(American Association of

CB whip) to the receiver in- Variable Star Observers)

put jack. Ground the receiv-
er using a good earth
ground. Connect an oscillo-
scope (using the vertical in-

put) to the test-point jack
on the receiver. Turn out L1

one full turn. A large sine
wave will appear on the
screen, showing a promi-

nent “hump.”

If you have used the
components specified in
the schematic, this will be a

signal coming from 17.8
kHz (NAA, Coutler, Maine].

The format of thistransmits

ted signal is such that it can-

show that a lot of small
flares are recorded at this
frequency while they are
often completely missed at
other low frequencies.

If an oscilloscope is not
available for tuning, the
receiver can be tuned with
a 0-200 uA meter placed
across the receiver’s record-
er output terminals. When
coil L1 is turned, a promi-
nent peak will indicate that
you have tuned the signal.

Final Tuning Procedure
Disconnect the oscillo-
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E
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Fig. 2. Circuit for a tunable SES receiver.
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scope or tuning meter and
place a recorder at the
designated terminals. Turn
up gain control R1 to give
you a mid-scale reading of
either 50 uA or close to 1
mA if you are using a
0-1-mA recorder. By turning
L1 in and out a few threads,
peak the signal. Fine-tune
the signal with 5-6 turns of
L2. In some cases, it will
show a prominent increase;
in others, it will not. (Since
all coils are not the same,
the tuning of L2 may vary.)
To test for oscillation,
disconnect the antenna; the
signal on the recorder
should drop to zero or al-
most to zero. When the
ground is disconnected, the
signal definitely should
drop to zero.

Other Hints and
Correlation Ideas

The receiver itself can be
housed in any standard
metal or wood enclosure,
but be sure to make use of
adequate shielding around
the inductor coils to ensure
proper mixing. | use small,
lined aluminum cans at-
tached to brackets which
are mounted to the circuit
board. These make excel-
lent shields.

Good correlation on an
official basis for flare re-
cording and verification
may be obtained by send-
ing for a weekly solar data
bulletin (free) printed by the
government. Write to the
Space Environment Ser-
vices Center, Space En-
vironment Laboratory ERL,
NOAA, Boulder CO 80302.
Ask for the preliminary
report and forecast of solar
geophysical data.

Circuit boards for build-
ing the receiver are avail-
able from me for $8.00
each, plus postage.

For those further inter-
ested in solar flares and
flare recording, my Hand-
book of Solar Flare Monitor-
ing and Propagation Fore-
casting is available from
Tab Books.
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Don Inbody WAOPBQ
8413 Riggs
Overland Park KS 66212

An Even Better IC Timer

— better than what?

Photos by Joe Woelfel

This is the front of the timer. Three 7-segment LEDs are behind a red plastic filter mounted
in the upper left section. One digit is to the left of the letters; two are on the right. Discrete
LEDs behind the H-M and M-S indicate whether the timer is in the hours/minutes or
minutes/seconds mode. They are controlled by the toggle in the upper center. Thumbwhee/
switches are in the upper right section. The white frame is a piece of plastic covering a
mistake made when cutting the hole. Lying on top of the timer is the remote switch box con-
nected by a 4-wire cable. Woodgrain contact vinyl was used to cover the bare aluminum of
the Radio Shack cabinet. Labels are dry transtfer letters.
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his project is a good ex-
ample of the use of
elaborate means to accom-
plish a simple task. Having
become hopelessly hooked
on the fun and logic of TTL
devices, | was intrigued by
an article by Kenneth Wil-
liams WB3ELYV, in 73, Sep-
tember, 1978. He had de-
signed a circuit board for a
10-minute 1D timer de-
scribed by Ken Henry
K3VTZ in a May, 1977, 73
article. His timer used a sin-
gle 7-segment readout and
cycled through 10-minute
intervals.

After reading most of the
series of 73 articles on how
to use ICs, by Alexander
MclLean WA2SUT, | decid-
ed it would be more fun to
have a timer which indicat-
ed minutes and seconds. |
had a 10-minute timer work-
ing on the breadboard when
| found another 73 article,
“Build a Unique Timer,” by
Marc Leavey WA3AJR (Au-
gust, 1977). His timer, built
for darkroom use, will time
to either 99 seconds or 99
minutes and used a 555 as
the timebase. That article
exposed me to the 7485
comparator chip and



thumbwheel switches. My
timer grew out of all these,
along with some basic de-

sign concepts from The TTL
Cookbook.

My timer will do every-
thing these will do and
more. It will run to any user-
selected time up to 9 min-
utes, 59 seconds by seconds

or it will run from 1 minute
to 9 hours, 59 minutes by

minutes. At the end of the
selected interval, an alarm
may be sounded and a
115-V ac appliance may be
turned on or turned off. The
timing sequence may be in-
terrupted by a manual re-
set. The timer may also be
used as a stopwatch or an
elapsed-time recorder. It
may be stopped and restart-
ed with or without resetting
to zero.

The block diagram, Fig.
1, shows the general opera-
tion of the timer. A wave-
shaper converts 60-Hz sine-
wave current from the
transformer secondary into
the square wave required
by TTL. A gate, controlled
by a start/stop flip-flop,
routes these pulses to the
divider chain which divides
by 60 twice to produce one
pulse per second and one
pulse per minute. These, as
selected by the mode
switch, go to the counter/
driver/display section
which shows minutes and
seconds or hours and min-
utes. The output of the
counters is compared with
the settings of external
thumbwheel switches.
When these match, an
alarm sounds and all divid-
ers and counters are reset

to zero.

The wave-shaper consists
of two resistors, a diode,
and a Schmitt trigger circuit
using two inverters on U1. |
have seen circuits which
used only a diode to clip
the sine-wave output, but |
did not get dependable trig-
gering until | included the
trigger. Most TTL devices
require negative-going
pulses and tend to get con-
fused unless they see very

fast high-to-low switching.
The circuit shown does not
produce a 50% duty cycle
square wave, but the nega-
tive-going pulses follow
each other at a 60-Hz rate.
Switching time is very
short—on the order of a
few nanoseconds.

The shaper output goes
to the divider chain through
a gate on U2 controlled by
the start/stop flip-flops. U3
and U4 divide by 6 and 10
and produce one pulse per
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Fig. 1. Block diagram.
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Interior view showing the inside of the front panel and part
of the main circuit board. Displays are upper right; thumb-
wheel switches are at the left. The 7447 display drivers and
segment current-limiting resistors are in the lower center.
Below them are the 7490 and 7492 decoders. The unortho-
dox wire connections to two of the drivers were added to
correct errors on the circuit board. Because of omitted foil
connections, wires were forced into the sockets beside |IC

pins.

second. This is further divid-
ed by 6 and 10 by U5 and
U6 to produce one pulse
per minute.

The one-per-second or
one-per-minute pulses, as
selected by the mode
switch, S5, are fed to the di-
vider chain consisting of
U9, U10, and U11. Each of
these feeds a 7447 driver
and a 7-segment LED read-
out. The outputs of U9,
U10, and U11 are compared
with the settings of three
BCD thumbwheel switches
by U15, U116, and U17,
When those outputs match,
pin 6 of U17 goes high, re-
sets all counters to zero,
sets off an alarm, and trips
an SPDT relay which
switches one 115-V ac out-
let on and another off.

U7 is wired to form two
interconnected R-S flip-
flops. One is used to start
and stop the timer by oper-
ating a gate on U2 which
controls the 60-Hz pulse to
the divider chain. This per-
mits stopping and restarting
the timer without resetting
the counters to zero. Inter-
rupting the count at this
point introduces a mini-

mum of error. The other
flip-flop is used to control
the reset line to all dividers
and counters. When pin 6 of
U17 goes high, pins 3 and 4
of U7 and the reset line go
high. This stops all counting
and resets the dividers and
counters to zero. The reset
line stays high until the start
button is pushed, which
drives the reset line low and
permits the counters and di-
viders to operate. Closing
the start switch also sets the
reset flip-flop so that it is
ready to accept a new pulse
from U17. The reset line
also can be driven high
manually by S3.

U10, a 7492, needed
some special treatment. To
show tens of seconds (or
minutes), the counter has to
count to 5 and reset to zero
on the sixth count. On the
sixth count, a negative-go-
ing pulse must be provided
to the input of U11, the min-
utes (or hours) counter. Pin
9 of the 7492 goes high on
the fourth count and low on
the sixth count. U11 ignores
the positive-going pulse
and is triggered by the nega-
tive-going pulse. However,
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Rear view showing placement of tone duration and volume
pots, voltage regulator, and external connections. The four-
hole socket at the left is for the remote switch box. At the
right are two 115 V ac sockets, “THEN" is hot at the end of
the pre-set timing period. “NOW? is hot during the timing

period.

if left to proceed through its
normal count cycle, the pin
9 output would remain low
for 10 more counts, trigger-
ing U11 only every second
minute (or hour).

There is a solution,
though. Pin 8 goes high on
the sixth count, so that out-
put can be used to reset the
counter to zero, and U11 is
triggered every sixth count.
Connecting pin 8 of U10
directly to its reset pins, 6
and 7, interfered with the
operation of the system-re-
set from U2, A diode be-
tween pins 7 and 8, block-
ing the system-reset pulse
from U2, solved the prob-
lem.

The 7447 BCD drivers
provide leading-zero blank-
ing. When pin 5 of the most
significant digit is grounded
and pin 4 is connected to
less significant digits, the
readouts will not display
meaningless zeros. | con-
nected pin 5 of U14 to the
reset line instead of to
ground; thus, leading zeros
are blanked only when the
timer is counting. This gives
a visual indication of the
state of the timer.

| also wanted visual indi-
cation of whether the timer
was in the hours/minutes or

minutes/seconds mode. The
obvious solution was to use
discrete LEDs as indicators.
Also, in the hours/minutes
mode, the readout changes
only once per minute. To
provide assurance that
something was really hap-
pening, | made one of the
readout decimal points
blink at a 1-Hz rate. Switch-
ing all those functions
would be simple with a
3-pole, 2-position switch.
However, switches are ex-
pensive; |Cs are cheap.
With the use of gates on U2
and inverters on U1, the
hours/minutes and min-
utes/seconds timing pulses,
the LED indicators, and a
pulsing decimal point for
hours/minutes are all
switched with an SPDT tog-
gle, S5.

When S5 is in the min-
utes/seconds position, pin
10 of U2 is high, allowing
the 1-Hz pulses to reach the
counter chain. Also, pin 5 of
U1 is high and pin 6 is low,
providing a ground for the
minutes/seconds indicator
LED. In the hours/minutes
position of S5, pin 13 of U2
is high and one pulse
reaches the counter each
minute; pin 4 of U1 is low,
providing a ground for the



indicator, and pin 4 of U2 is
high, passing one pulse per
second to the decimal point
of the units readout.

All this switching caused
a small problem. | discov-
ered that in the hours/min-
utes mode, the timer indi-
cated 1 minute after 48 sec-
onds had elapsed. Just a lit-
tle examination of the 7490
logic table revealed the
reason. Pin 11 of a 7490 is
low for 8 counts, high for 2
counts, then goes low. That
negative-going pulse trig-
gers other devices. How-
ever, | had routed the
pulses through a 7400 gate
and inverted everything.
Thus, the positive-going
pulse at the eighth count of
U6 was seen at the input of
U9 as a negative-going
pulse. Of course, each suc-
ceeding “minute” was 60
seconds long. The problem
was corrected by running
the minutes output from U6
through an inverter on U1.

The same inaccuracy ex-
ists with the 1-Hz output
from U4. The first “second”
is only .8 second long. | de-
cided to live with that error,
because no more inverters
were available without add-
ing another IC. By now |
realized that the whole
problem (and some others)
could have been avoided
by using a 7408 for U2 in-
stead of a 7400. | did not
have a 7408, and my circuit
board was already laid out.
Oh, well. Next time!

5S4, an SPST toggle, was
added to increase the versa-
tility of the timer. When it is
closed, the reset and start
push-buttons are shorted
together. Pressing either
switch resets everything to
zero and immediately starts
a new timing sequence. The
alarm still sounds at the end
of the selected interval, but
it is not possible to stop and
restart the count without re-
turning to zero. This mode
also effectively disables the
115-V ac switching function
as the stop-reset-start se-
guence is so fast that the
relay does not trip. | called

the closed position of S4
“auto” and the open posi
tion “manual.” The strange
location of the switch hap-
pened because this feature
was not installed until the
project was complete. With
a little forethought, the
switch could have been
located in a better place.

Two 115-V ac sockets are
provided for the operation
of external appliances such
as lights, radio, TV, etc. An
SPDT relay with a 6-V coil
switches the outlets on or
off. One is on and one is off
during the timing sequence.
This is reversed at the end
of the selected interval. Pin
1 of U7 is high during the
timing period, so that out-
put was used to make a
2N2222A transistor switch 5

V dc to the relay. A 1N914
diode across the relay coil
reduces voltage spikes
which occur when the coil
is switched out.

The alarm circuit is built
around a 556 timer. This is a
dual 555 with one part serv-
ing as an oscillator to pro-
duce a tone and the other
as a timer to set the dura-
tion of the tone. Pin 6 must
be low to trigger the multi-
vibrator, so the high output
from pin 6 of U17 is in-
verted through U1. The
pitch of the alarm tone may
be adjusted with a 100k pot
mounted on the circuit
board. The duration of the
alarm tone may be varied
from a fraction of a second
to several seconds with a
50k pot mounted on the
rear of the cabinet. | placed
a 2.2k resistor in series with
the pot so that there would
be some tone when the pot
was at minimum resistance.
The volume of the alarm
tone may be adjusted with
a 1k pot on the rear of the
cabinet. The alarm can be
completely disabled with a
toggle switch mounted on
the front of the cabinet. | in-
cluded an LED to indicate
when the alarm is enabled.
If the indicator were omit-
ted, an SPST switch could

Interior view of the timer. The power supply and ac switch-
ing relay are on the left. Displays are at lower left; thumb-
wheel switches are at lower right. The 7485 comparators
and 7405 inverters are on a small circuit board mounted ver-
tically at the right. The unorthodox wires on the ICs in the
upper right and lower left were used to correct circuit board
mistakes. Some foil connections were omitted, so wires
were forced into the sockets beside the IC pins.

be used.

The switch input to the
/485 comparators requires
a BCD complement. | have
read that complement
mode switches are avail-
able, but | could locate on-
ly straight BCD switches. A
couple of 7405 hex invert-
ers were used to generate
the complements of the
selected numbers.

The power supply as
shown in Fig. 3 is conven-
tional. A 12.6-V, 1-A trans-
former was used because it
was on hand. Anything that
will produce at least 7.5 V
at .5 A should work. | used a
7805 regulator and mount-
ed it on the rear of the cabi-
net. Any +5-V regulator
capable of handling 5 A

could be used. A 10-uF tan-
talum capacitor from the
output of the 7805 to
ground is necessary to pre-
vent oscillation and should
be mounted as close to the
output terminal as possible.
De-spiking is provided by
several .01-uF disc capaci-
tors. These are not shown
on the schematic, but were
placed at various locations
where the +5-V dc lines
were near ground buses.
Cood TTL design calls for
one de-spiking capacitor
for every 3 ICs, and one at
every place the supply line
enters a circuit board.

To make the timer more
useful for timing games, for
use as a stopwatch, and to
generally improve portabil-

«3VDC

E— I'-'- =3 L=
u20 I_
Ao+ | r IOuF
2200,F T
IS VAC I i
12.6V v
1A 70 PIN I3, U

Fig. 3. Power supply.
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Interior view of the timer showing the speaker mounted on
the top of the cabinet. The power supply components and
115 V ac connections are shown on the left side. The small
board at the right was added after the project had been de-
signed and the main circuit board etched. With better plan-

ning, the 2 ICs could have been mounted on the main
board.

ity, linstalled 3 push-button
switches in a small box and
connected them in parallel
with the front-mounted
start, stop, and reset but-
tons. | used a 4-pin socket
on the cabinet back and a
piece of 4-wire cable from
the junk box,

| used FND-510s for the
readouts. They are large
(.5”) and can be bought for
$1.00 or less. The 510 is a
common-anode device. Al-
most any 7-segment LED
could be used. Common-
cathode devices would re-
quire 7446 drivers and

*SVDC

. T,

7400
T402
rapa
Ta08
556

7430
7432

Ta44T TB

rags

S10

J’l

Fig. 4. Supply connections.

ground connections instead
of +5V dc.

All parts were readily
available at local Radio
Shack stores and from firms
advertising in 73. There is
considerable variation of
prices, 5o it pays to do some
comparison shopping.

| used circuit board con-
struction. Perfboard or
wire-wrap probably would
have worked, but | wanted
the neater appearance of
circuit boards. | ended up
with 4 boards. The FND-
510s, the hours/minutes,
and the minutes/seconds
LEDs were on one. Because
of the many interconnec-
tions with other ICs, it
seemed simpler to mount
the 7485s and 7405s on a
separate board. After the
main board was etched. |
made a design change
which required the addition
of the 7404 hex inverter and
different connections to
the 7400 NAND gate. A sep-
arate small board was
made for those two ICs.
They could have been in-
cluded on the main board
with proper planning. The
7805 regulator, alarm vol-
ume control, alarm dura-
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Diodes
2 TN914 or 1N4148
3 1N4001
Capacitors
6 .01-uF ceramic disc
1 10-uF tantalum

Integrated Circuits
1 U1—SN7404
1 U2—SN7400

1 U7—SN7402
1 UB—NE556

2 U18,U19—S8N7405

LEDs
3 .2" discrete LEDs
3 FND-510 displays
Resistors (all 4 Watt)
7 330 Ohm
23 470 Ohm
3 2.2k Ohm
1 6.8k Ohm
1 10k Ohm
1 1k linear pot
1 50k linear pot
1 100k PC-board pot
Sockets

13 14-pin IC sockets
6 16-pin IC sockets
Switches

Other

Transistor—2N2222A
*Thumbwheel

3 SR21 BCD switches
1 SRBB blank body
1 pr. SREP end plates

Parts List

1 10-uF 16-V electrolytic
1 22-uF 16-V electrolytic
1 2200-uF 16-V electrolytic

3 U3,U5,U10—SN7492
4 U4,U6,U8,U11—SN7490

3 U12,U13,U14—SN7447
3 U15,U16,U17—SN7485

1 U20—7805 regulator

2 ac sockets (Radio Shack 270-642)

3 NO push-buttons ($1,52,S3)
1 SPST miniature toggle (S4)
1 SPDT miniature toggle (S5)
1 DPST miniature toggle (S6)
1 SPST standard toggle (S10)
3 *BCD thumbwheel switches (57,58,S9)

Cabinet (Radio Shack 270-269)
Relay—SPDT, 6-V coil (Calectro D1-066)
Speaker—8-Ohm, 2-inch
Transformer—126-Vet, 1A

switches are available from
Jameco. This installation required:

tion pot, 115-V ac sockets,
and the remote-control
socket were all mounted on
the rear of the cabinet. All
other components were
mounted on the main cir-
cuit board except the front-
mounted switches. There is
nothing especially critical
about parts placement, al-
though a little care and
planning are needed to re-
duce the need for jumpers.

Supply connections are

not shown on the schemat-
ic, Fig. 2. Ground and +5-V
dc connections must be
provided to all 1Cs, as
shown in Fig. 4.

This project has been a
lot of fun. In it, as my first
attempt to design a project,
or at least to make major
modifications to others’
projects, | have learned a
great deal about TTL. And,
the completed timer has
even proven useful! | have



actually used it as an ID re-
minder when rag chewing
on 15 meters. My family en-
joys a variety of games
which have time limits vary-
ing from a few seconds to
several minutes. The timer
works well for them. One
son is supposed to practice
on the organ for 30 minutes
Sometimes he has to inter-
rupt that practice for more
important business such as
petting the dog, going to
the bathroom, etc. Now the
rule is that he has to set the
timer for 30 minutes, stop it
whenever one of those di-
versions occurs, restart it
when returning to the or-
gan, and continue until 30
minutes of actual practice
have been completed.

If yvou build this timer,
vou will ne doubt want to
make changes. Some varia-
tions have already occurred
to me. | have already men-
tioned the use of a 7408 for
U2. The timer limit could
easily be extended to 99

minutes or 99 hours. The
counter/driver/comparator
chain could easily be ex-
panded by adding another
7490, 7485, 7447, readout,
and thumbwheel switch.
The timer could be made to
display tenths of seconds
by feeding the counters
from the output of U3. No
doubt there are also more
efficient or effective ways
to accomplish some of the
same functions. | will be in-
terested in hearing about
your results.

Incidentally, etched and
drilled circuit boards and
parts kits are not available.
You are on your own! You
will probably want to make
modifications to suit your
own needs. Anyway, getting
there is at least half the fun.

My thanks to my col-
league, Joe Woelfel, for the
photography, and to those
mentioned in the opening
paragraphs who got me into

this. I
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‘ - — MODEL BAND  LENGTH PRICE
DR H (Meters) (feet)
S1% G 40-20 HD 40/20 36 S 9.2
I i 40-20 HD/A  40/20 36 S 7550
i3-10 HD FE_!."J!]HEUIEI”D 66 511225
EXCLUSIVE 66 FOOT.75-10 METER DIPOLES  /510HD/A  75/40/20/15/10 66 S11850
. _ _ e | . , 75-10 HD(SP)  75/40/20/15/10 66 S112.25
e May be installed as inverted vee with o Engineering design and manufactur-  75.10 HD(SP)A 75/40/20/15/10 66 S11850
negligible effect on performance, ing 1s backed by our more than 15 7520 HD 75/40/20 66 S 9550
e [Fabricated from highstrength 40% Vears experience. _ i?gﬂ HD/A 75/40/20 66 S101 75
copperweld wire - over 500 pounds e Professional grade design - Amateur 320 HD'SP;', ’_Ejggg Eg S 9550
breaking strength. models are identical to those we pro- ?gg HE"SF“" 2540 66 E"E: E.E
e Stainless steel hardware. duce for commercial industrial ;%iul{] HD/A :T;.M] 66 g 87 75
e Completely assembled and pre-tuned. systems. _ _ 75.40 HD(ISP)  75/40 66 S 8100
No cutting or measuring necessary. ¢ No antenna tuner required for op- 7540 HD(SP)A 75/40 66 S 8725
e |-yvear hhmited warranty. eration within stated specifications. 80-10 HD B0/40/20/15/10 BI s117.25
e Putented linear phase loading prin- ® Re-tuneable by the user to accomodate  80-10 HU/A 80/40/20/15/10 69 $123.50
ciple eliminates need for traps, loading site proximity effets. 80-10 HD(INT) a"}'_'l‘n 20/15/10 63 S117.25
COLls Or slubs, A mMmodels nave jlemale coux co 80-40 HD 80740/ 15 69 S 8575
nector. Other models have lugs at 3540 HD/A 80/40/15 639 S 9200
Gai center insulator. 80-30 HD(NT)  80/40/15 69 S 8575
T !S“m EE:imh S 308 BO-40 HDINT)A 80/40/15 69 S 92.00
2200 out ! treel Please include 53.00 for shipping and
PO.Box 329 1 insurance
Leavenworth, Kansas 66048 N/T series are models specifically op-
(913) 682-3142 limized for novice band opertors

Monday - Friday: 9AM-5PM CST

Please write for lully descriptive 5 page brochure. Contact your favonite dealer or order direct from Mor-Gain
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Dr. Ralph E, Taggart WB8DQT
602 South Jefferson

Mason M| 48854

Direct Printing FAX

— part 1l: constructing the facsimile recorder

I n part || of this three-part
article, | will cover con-
struction of the facsimile
recorder. Construction is
probably the most critical
part of the project, as con-
siderable mechanical tin-
kering is involved and the
various parts must function
smoothly in relation to one
another if quality results
are to be obtained.

Recorder Mechanics

The easiest approach is
to use the FX-2E minikit
available from METSAT
Products, Box 142, Mason
M| 48854. This kit contains
drilled and plated circuit
boards for the electronics
circuits and a complete set
of parts, most fully assem-
bled, for the fax mechanics.
The mechanical assembly,
illustrated in Fig. 1, is made
up of a series of parts ma-
chined out of brass, alumi-
num, and stainless steel and
it is built like a battleship. It
Is quite heavy and massive
and provides the rigidity
and precision required for a
smoothly operating system.
The parts are drilled and
tapped to permit assembly
and disassembly with ma-
chine screws, and the kit in-
cludes all of the mechanics
components including the
motors. About 15 minutes

of additional assembly
work is required to get the
assembly ready for opera-
tion. The cost for this pack-
age is $500 plus shipping.
This is more than you will
pay for the home-built al-
ternative but does elimin-
ate virtually all of the work
associated with the me-
chanical part of the project,
and you also get circuit
boards for the electronics.

The second approach is
to build the mechanics
yourself, To this end, | have
documented a modified
(and improved) version of
the fax mechanics de-
scribed in the first edition
of the Weather Satellite
Handbook. This assembly
will do an excellent job, but
you will have to build it and
do considerable fine-tuning
to get it operating properly.
Once it is set up, it should
require very little ongoing
maintenance.

The Drum. The drum (Fig.
2) is fabricated from a plas-
tic rolling pin—a “Pastry
Pin” manufactured by the
Housewares Division of the
Foley Manufacturing Com-
pany of Minneapolis. This
item is sold in housewares
departments and discount
stores across the country
and costs between $1.60
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and $2.00 depending upon
the source. The drum is just
over 2 inches (5 cm) in
diameter and is perfect for
this application. Other ma-
terials may be used for the
drum, but you should stick
close to this figure for the
diameter to avoid distor-
tion of the image aspect ra-
tio.

The plastic handles of
the rolling pin are twisted
off and the shaft removed.
A fine saw is used to cut the
drum down to a length of 8
inches. True the cut end by
using a fine file or sand-
paper, and insert the end
piece removed from the
short length that was cut
from the drum. The steel
shaft should be cut down to
11.25 inches (save the piece
vou cut off as we will use it
for the stylus). Deburr the
ends with a fine file, and
use steel wool or emery
cloth to remove any corro-
sion from the steel shaft.
Use a cyanoacrylate adhe-
sive (Super GCluelM,
Eastman 910™, or other
brands) to cement the shaft
into place as indicated in
Fig. 2.

Now comes the part
which is harder to describe
than it is to do. The paper
we will use is a front-

grounding paper. This
means that the ground
return must be provided
from the paper surface.
This is accomplished via an
aluminum foil strip at-
tached to the drum surface
and connected to the drum
shaft for grounding. Drill a
#2 pilot hole at the right end
of the drum and place the
small end of the angled
piece of foil over this hole.
Use a small sheet-metal
screw to attach a small
solder lug so that it is in
contact with the foil strip.
The 7-inch length of foil is
folded in half lengthwise
along the dotted line and
laid along the precise
center line of the drum so
that the right end of the
strip is in contact with the
piece of foil already in
place. A long piece of trans-
parent tape is then used to
attach the lower side of the
folded tape to the drum sur-
face. The upper folded side
must be free so that the
paper can be inserted under
it when it is fastened to the
drum. The transparent tape
should extend all the way to
the back of the fold so that
the entire lower half of the
foil strip is covered, and
should be wide enough to
extend past the foil on three
sides as indicated in the



figure. Additional tape then
can be used to cover the ex-
posed parts of the angled
piece of foil so that it will
not pull loose.

Next, break two brass in-
serts out of standard plastic
panel knobs. Set one of
these aside for stylus con-
struction and slide the
other over the right end of
the drum shaft, using its set
screw to secure 1t up
against the right end of the
drum. Prior to this step,
however, you should solder
a short length of hookup
wire to the outside of the
brass insert. When the in-
sert is locked in place, cut
and strip the wire and
solder it to the small solder
lug mounted previously. Do
this operation quickly to
avoid melting the plastic of
the drum. A small magnet
should be cemented to the
drum as indicated in the fig-
ure. This completes the
drum assembly. It should
be set aside carefully to
avoid spoiling your handi-
work.

Motors. The drum and
traverse motors which are
recommended are manu-
factured by the Hurst
Manufacturing Company of
Princeton IN. Other syn-
chronous motors of iden-
tical speed and similar
power rating or torque may
be substituted. Motors of
other speeds might also be
usable if suitable gearing is
provided to produce the
proper speed at the output
shaft of the gearing assem-
bly.

The drum motor is a
240-rpm type-GA motor,
rated at 10 W, with
600-inch-oz. torque at 1
rpm. This speed is not a nor-
mally stocked option, but
can be obtained on special
order with a lead time of 4-6
weeks. The traverse motor
selection is based on the
class of service for which
the recorder is intended.
For GOES WEFAX, you
should obtain a 40-rpm
type-CA motor. This selec-
tion also will work well for
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Fig. 1. A photograph showing the METSAT version of the facsimile mechanics. The home-
built version described here operates on the same principles, but some features have
been changed to facilitate home construction. In the METSAT version, the base and
backplate are 1/2” aluminum with 1/8” aluminum side plates. The motors are to the left
and the stylus carriage and the stylus itself are visible. In the illustrated version, the
machined brass carriage base plate rides on two brass rails. The drum shows the foil
grounding strip, magnet, and grounding wire and shaft collar. The magnetic reed switch
that helps control WEFAX phasing is shown on the right end plate.

METEOR display. TIROS N
display will require a
20-rpm type-CA motor.
Both the 40- and 20-rpm
motors are available as
stock items. It should be
noted that all of the motor
speed ratings given are ref-
erenced to 60-Hz ac drive.
In 50-Hz countries, you
should obtain motors de-
signed to operate from
50-Hz mains. Do not do this
for the drum motor as the
sync system is designed to
provide 60-Hz drive, and if
you use a 240-rpm motor
designed for 50 Hz, the
drum will be too fast. The
motor wiring should be fol-
lowed carefully, or the mo-
tors may not turn in the
proper direction—some-
thing that will lead to some
rather unusual pictures.
Mechanics Assembly.
Fig. 3 shows some general
views of the relationship of
parts for the home-built ver-
sion of the fax mechanics.
Precise measurements are
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Fig. 2. (1) General drum configuration. [A) 1/4” steel shaft.
(B) Drum. (C) Small solder lug. (D) Piece of insulated
hookup wire soldered to C and E. (E) Brass insert from a
1/4” control knob secured to the drum shaft with its set-
screw. (2) Layout of aluminum foil strips (crosshatched)
and transparent tape (stippled) on the drum. (F) is the small
magnet attached to the drum surface with double-sided
adhesive foam tape. (3] Dimensions of aluminum foil

strips (see text for assembly).

73 Magazine » December, 1980 53



e [,

- .

ToOP VIEW

END VIEW

Fig. 3. The facsimile recorder mechanical assembly. A— Drum motor; B—traverse motor; C—motor mounting plate
angle bracket; D —motor mounting plate; E—rubber-tubing shaft coupling; F—drive-rod support plate angle bracket;
C —drive-rod support plate; H— 3/8" panel bushing; | —drum support bracket; | — carriage track bracket; K —glass-plate
track surface; L —1/4-20 threaded drive rod; M —drum assembly; N —stylus-carriage base; O —stylus support; P— car-
riage-drive washer, and Q — 1/4-20 carriage-drive nut.

/°l

Fig. 4. Stylus holder details. [A) 3-1/4” piece of 1/4” steel
rod stock (left over after the drum shaft has been cut to
size). (B) 3/4” piece of 3/8” o.d. plastic tube stock. (C) 1/2”
piece of 1/16” tube stock (stylus holder). (D) length of
hookup wire soldered to one end of (C). (E) Wire stylus in-

serted into (C).

of little use since the details
of layout will depend upon
the locally available mate-
rials. | will, however, pro-
vide some general notes,
trusting in your ability to
Improvise,

The base of the unit is
best made with a piece of
3/4” plywood. The surface
should be covered with for-
mica, masonite, or some
other smooth material. The
recorder will produce some
fine black ash that ac-
cumulates after a time and
needs to be wiped off the
surface. This is quite dif-
ficult if the natural rough
wood porous surface is re-
tained. The recorder me-
chanics utilize standard
3/8"” panel bushings for 1/4”
control shafts as bearings
for the drum and drive rod.
The drum is supported by
two such bushings mounted
at the top of the upright

section of two standard
steel or brass right-angle
brackets available from
local hardware stores. The
brackets should have the
standard screw holes en-
larged to 3/8” to accom-
modate the bushings.

Mount the right bracket
to the base with wood
screws and orient the left
bracket so that the drum
will turn freely when the
bracket is screwed in place.
Occasionally, these brack-
ets are not completely true
so that some bending with a
pair of heavy pliers may be
required after mounting to
true up the bushings so that
the drum will turn freely.
The drum motor is mounted
to a plate of G-10 fiberglass
board stock, 1/8” aluminum
sheet stock, or other rigid
material. This mounting
plate is secured to the base
with a piece of 1/2” alumi-
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num angle stock cut to the
width of the motor mount-
ing plate. The hole for the
motor shaft bushing is
drilled so that the motor
shaft will line up precisely
with the drum shaft when
the plate/bracket assembly
1s screwed to the plywood
base.

Once the shaft bushing
hole has been drilled cor-
rectly, you can mark and
drill the holes for the motor
mounting lugs. Final posi-
tioning and securing of the
mounting plate to the base
is done while checking the
alignment of the motor and
drum shafts. The motor and
drum are coupled with a
piece of thick-walled tubing
of the type used for vacu-
um lines in laboratories or
automobile engines.

The stylus carriage is
assembled from hardwood.
The base piece should be
about 3 inches square, and
the vertical upright should
be cut so that it is at or
slightly above the center-
line of the drum. A long
piece of aluminum angle
bracket is laid out parallel
to and about an inch out
from the drum face to de-
fine one edge of the car-
riage track. The positioning
of the other edge is based
on the width of your car-
riage base piece. The sec-
ond rail should be posi-

tioned to provide a smooth
sliding fit for the carriage
base piece. It should be
tight enough to eliminate
any shifting of the base but
no so tight that it binds.
Once the second track rail
has been mounted, you
should measure the track
width (between the rails)
and have a piece of window
glass cut to fit between the
rails. It should be epoxied in
place.

The next job is to prepare
the support plates for the
1/4-20 threaded drive rod.
The rod must run down the
center of the track at a
height that will place it
about 1/2"” above the top
surface of the carriage
base. The rod is supported
by two 3/8” bushings in
small plates of G-10 board
stock or metal secured to
the base with strips of
aluminum angle stock. Drill
the plates so that the 3/8”
holes are at exactly the
same height. Install the
bushings and secure the
plates to the base so that
the rod runs down the cen-
ter of the track.

The traverse motor
mounting arrangements are
essentially identical to
those of the drum motor,
with alignment and mount-
ing adjusted to keep the
traverse drive shaft in align-
ment with the threaded



drive rod.

A 3/8” hole should be
drilled in the vertical
member of the carriage
assembly so that the car-
riage can be moved along
the length of the track
without coming in contact
with the drive rod. Remove
the carriage and paint it
with several coats of epoxy
paint or other oil-resistant
finish. While the carriage is
drying, take a 1/4-20 nut and
drill a small hole part way
through one of the flat

faces on the edge of the
nut. Solder a 3/4” wire brad
or nail into this hole.

A small quantity of
talcum powder should be
sprinkled onto the track to
serve as a dry lubricant.
Place the carriage at the
center of the track and
thread the drive rod
through the left support
bushing, continuing to ex-
tend the rod until the right
end protrudes through the
hole drilled in the vertical
carriage member. Slide the
1/2” flat washer over the ex-
posed end of the drive rod
and thread the prepared
nut over the end of the rod.
Run the nut down the rod
(to the left) while extending
the rod until it passes
through the support bush-
ing on the right end of the
track. Couple the right end
of the threaded drive rod to
the traverse motor shaft us-
ing another piece of thick-
walled rubber tubing.

Rotate the drive nut until
the brad is horizontal, and
move the carriage up
against the drive nut/wash-
er assembly. Note that if
the drive rod is rotated in
either direction, the nut will
rotate until the brad comes
into contact with the car-
riage base. At this point the
nut can no longer rotate
and must move along the
shaft. If the shaft is rotated
in a counterclockwise di-
rection (viewed from the
front of the traverse motor),
the nut will move away
from the carriage and to-
ward the motor. This is

Function
Ground

Stylus

M2 black lead (both)
M1 white lead

M1 black lead

M2 red lead

M2 white lead

Table 1.

m‘dmﬁhhmﬁ—*g

what will occur when you
are resetting the recorder. If
the shaft is rotated in a
clockwise direction, the nut
will move away from the
motor, pushing the carriage
ahead of it. Misalignment
or wobble in the shaft will
cause the nut to slide
around in contact with the
washer but will not result in
axial movements of the car-
riage; the only motion
transferred to the carriage
iIs a smooth push down the
length of the carriage track.
This particular drive system
is much superior to systems
where the nut is directly at-
tached to the carriage as-
sembly.

The final step in the
assembly of the main me-
chanics package is to fabri-
cate a small aluminum
bracket that will attach to
the right drum-mounting
bracket and hold the mag-
netic reed switch above the

Phase sensor reed switch (S203)

ISR,
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Fig. 5. Stylus support details. (A) 1" brass angle bracket. (B)
1” piece of 1/4” (0.d.) brass tubing soldered to the top of
the vertical leg of the angle bracket. (C) 1-3/4" piece of
3/16” (0.d.) brass tube soldered at one end to the side of
the brass insert from a 1/4” control knob (D). (E] 3/16" [1.d.)
wheel collar. (F) 5/16" piece of 1/4” [0.d.] brass tube stock
soldered to [C) so that the latter extends beyond (F) on the

right side.

right end of the drum. Wire
leads should be soldered to
the switch terminals and a
covering of electrical tape
placed over the entire
switch assembly. The alu-
minum support bracket and
the attachment of the
switch assembly to this
bracket should be adjusted
so that the small magnet on
the drum will close the
switch once during each
drum revolution. This can
be checked with an ohm-
meter connected to the

switch leads. Although alu-
minum is specified for the
switch mounting assembly,
almost any non-ferrous

metal can be used. Steel
should be avoided as it will
gradually become magne-
tized in the field of the
drum magnet, exerting a
pull on the switch elements
that will gradually make
the switch less sensitive.
Stylus Assembly. The de-
tails of the stylus assembly
are shown in Figs. 4 and 5
The stylus holder is made
up from the scrap piece of
1/4"” steel rod cut from the
drum shaft. To insulate the
stylus from the support
arm, a small piece of plastic
tubing is cemented to the
end of the steel rod, using
cyanoacrylate glue. A small

Fig. 6. Stylus pivot and stylus

arm assemblies. The stylus support bracket and pivot

assembly are shown to the left, while the stylus arm is on the right.
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piece of 1/16” brass tubing
(this and other sizes of brass
tubing are available in your
local hobby shop) serves to
hold the small, steel stylus
wire. A piece of lightweight
hookup wire is soldered to
one end of the brass tube
which then is mounted in a
hole drilled in the plastic
end piece and secured with
cyanoacrylate cement,

For the stylus wire, you
will need one of the small
wire brushes designed to
operate in an electric drill.
(We will get to that during
final checkout) The stylus
arm is supported by a brass
pivot/bearing assembly
formed of small pieces of
brass tubing. The bearing
assembly is soldered to a
small brass angle bracket
screwed to the vertical sup-
port of the carriage assem-
bly. The precise size of the
various pieces of tubing
used for the bearing assem-
bly is unimportant as long
as the pieces nest smoothly.

The second brass knob
insert, which you had set
aside earlier, is soldered to
the long piece of tubing (C)
which serves as the axle of
the support structure for
the stylus arm. The bearing
for the support of this axle
(B) is soldered at the top of
the vertical extension of the
brass angle bracket. An alu-
minum ‘“‘wheel collar,”
available from the same
hobby shop where you get
the tubing, serves as a stop
at the brass insert end of the
shaft, while a small piece of
tubing (F) is slipped over the
shaft and soldered at the
outside end to provide the
second stop. The tubing
pieces should be deburred
and the ends filed true prior
to assembly. When com-
pleted, the inserted knob
should rotate very freely
but with no excess play in
any other axis. Fig. 6 shows
the assembled stylus parts
to give you some idea how
they look when assembled.

The stylus pivot assem-
bly is mounted to the car-
riage upright using wood
screws. It should be ori-
ented with the bearing tube
facing the drum. The free
end of the stylus arm is in-
serted in the brass knob in-
sert, and the support arm is
oriented so that the pro-
truding brass tube is facing
directly down at the top
center of the drum. The set
screw of the insert then can
be tightened to secure the
stylus arm. The small brass
tube used to hold the wire
stvlus should now be rest-
ing in contact with the top
of the drum along the cen-
terline. The weight of the
stylus arm will supply the
needed stylus pressure. You
should be able to lift the
stylus arm, folding it back
away from the drum, and
there should be no binding
in the pivot assembly.

The connection between
the control electronics and
the mechanics assembly is

via an 8-conductor cable.
The cable is anchored to
the base of the mechanics
assembly and is equipped
with an 8-conductor plug
(P3) that mates with an
8-conductor socket on the
rear apron of the elec-
tronics cabinet. The P2 and
P3 pin assignments, as in-
dicated in the schematics,
are shown in Table 1.

Heat-shrink tubing, tape,
or other insulating steps
should be taken for all con-
nections (including the M1
starting capacitor, C301) to
eliminate the possibility of
shorting leads or creating a
shock hazard.

If you've managed to get
the electronics constructed
and working already, com-
pleting this mechanical
phase should keep you
busy until part 111 of this ar-
ticle arrives. In part I,
we’ll put the whole system
together, test and calibrate
it, and (hopetfully) enjoy the
results.

* Deluxe straight key
* Anti-tip bracket. Can't tip
* Heavy base. No need to attach to desk

HAM-KEY

RADIO TELEGRAPH SENDING DEVICES

Model HK-3M *192%

Now$1595

Add $2.00 Shipping
& Handlina.

* Navy type knob
* Smooth action

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M.

$1.50 Postpaid

CC-3P shielded cable & plug for HK-3M $1.50

Add $ .50 Shipping & Handling.

Add $2.00 Shipping
& Handling.

* Dual lever squeeze paddle
* For use with all electronic keyers
* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close

finger spacing

Model HK-2, same as HK-1 but less base for incorporation in your

own keyer, $16.95
Add $1.00 Shipping & Handling

CC-1P shielded cable & plug for HK-1 $2.00

Add $ .50 Shipping & Handling.

Model HK-4 42"

Now $3795

Add $2.00 Shipping
& Handling.

* Combination HK-1 & HK-3 on same basse

Model HK =5 A Electronic Keyer

389 NW$5495

Add $2.00 Shipping
& Handling.

* Uses Curtis 8044 keyer chip

* Straight key may be used conventionally or as a switch to trigger
a memory.

CC-1/3P Shielded cable with plugs for HK-4 $3.50
Add $1.00 Shipping & Handling

IF NOT IN STOCK AT YOUR DEALER, ORDER DIRECT FROM

The HAM-KEY Co. * st Lo mos3132

master charge

P.O. Bax 28271

* Grid block or direct keying
* Speed, volume, tone & weight

* lambic circuit for squeeze keying
* Self completing dots & dashes

* Dot & dash memary controls on front panel
* Built-in sidetone *Use with HK-1 or HK-4
* Battery operated with provisions for external power

Phone TOLL-FREE 1-800-325-36561
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WHY GET ON FAST SCAN ATV ?

® You can send broadcast quality video of home movies, video
tapes, comﬁuter games, the shack, etc., at a cost that is less than

slowscan equires only a technican class or higher.

®m Really aids public service communications for parades, RACES,
CAP searches, weather watch, marathons, etc.

® DX is about the same as 2 meter simplex - 15 to 100 miles.

m ATV uses broadcast standards. No special converters needed.
Receive full color and sound on a regular TV set.

TC-1 TRANSMITTER/CONVERTER ALL IN ONE BOX READY TO OPERATE $399 delivered U.S.

Plug in any closed circuit camera, antenna, mic., and TV set and you
are on the air. Contains the basic four mudules AC supply, and T/R
_switch. Full color and sound. Specify xmtr freq and TV ch 2 or 3.

GET ABUDDY ON SPECIAL ....... 2 for $ 750 ppd
HITACHI HV62U CAMERAB& W .......

GP-4D COLORCAMERA ...............

Build Your Own System with The Basic Four Modules

LYW TELELETTTE e 0

1 o« TXAS-4 ATV EXCITER/MODULATOR ... vi iivevanossnsans

This wired and tested module is designed to drive the Motorola MHW-710 module
in the PAS 10 watt linear amp. The crystal in the 100 mHz region keeps harmonics
out of two meters for talk back. The video modulator is full 8 mHz for computer
graphics and color. Requires 13.8 vdc reg @ 70 ma. Tuned with xtal on 439.25,
434.0, or 426.25 mHz. Two Freq $ 115 ppd.

2. PAS TOWATT ATVPOWERMODULE ........cvvvvveeercences $79 ppd
The PAS will put out 10 watts RMS power on the sync tips when driven with 80
mw by the TXAbD exciter. 50 ohms in and out, plus bandwidth for the whole band
with good linearity for color and sound. Requires 13.8 vdc regulated @ 3 amps.

3- FMAS AUDIO SUBCARRIER GENERATOR . .. ..o e vcvsvvne ans $ 29 ppd
Puts audio on with your camera video just as broadcast TV does at 4.5 mHz. Puts
out up to 1 v p-p to drive the TXAbS or VM-2, 3, or 4 modulators. Requires low
Z mic (150 to 600 ohms), and +12 to 18 vdc @ 25 ma. Works with any xmtr
with 5 mHz video bandwidth.

4- IVE-2Z ATV DUOWNCONVERTER - . ... i aiiiaia salweiens s $ 55 ppd

Very sensitive stripline MRF901 (1.7 db NF) preamp and double balanced mixer
module digs out the weak ones but resists intermods and overload. Connects be-
tween uhf antenna and TV set tuned to channel 2 or 3. Tunes 420 to 450 mHz.
Requires +12 to18 vdc @ 20 ma. Super sensitive TVC-2L with NE64535 preamp
(.9 db NF) preamp $ 79 ppd.

TNV ATV BOWNECODNVER TER o v v vsaie s aceniatsia vialelesale amas S 89 ppd
This is a packaged version of the TVC-2 converter with internal power supply.
Has BNC input and F output connectors. Also available with the NE64535 for
$115 ppd. Size 5% x 2% x 7 inches.

SEND SELF ADDRESSED STAMPED ENVELOPE FOR COMPLETE
CATALOG AND ATV INFO. We have all your ATV needs: Antennas,

PACKAGE SPECIALS
TXA5-4, PAS5, FMAS, and TVC-2

Cameras, Repeaters, Video Monitors, Preamp, Linears, Test Equipment,
PTIEI‘?ES'IE MODULE PACKAGE.. .. $239 ppd and more. 19 years in ATV. Check, Money Order or Credit Card by
O ; fréquency e e mail. Credit Card orders call (213) 447-4565
NE64535 low noise downconverter . add $ 30 e P.C. ELECTRONICS . -
Packaged TVC-4 downconverter . .. add $ 34 Maryann 2522 PAXSON S E
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A 600-MHz Universal Counter

—you'll freq out over this one

Function Digit E. E Buffington W4VGZ
Function Input  Frequency D, 2736 Woodbury Drive
Pin 3 Period D, Burlington NC 27215
Frequency Ratio D, b e :
Ti:: |nterval D, his is truly a one-chip
Unit Counter D, counter. The Intersil
Oscillator Frequency D, ICM7216 BIPI counter chip
Range Input 0.01 s/1 cycle D, does it all. It is a frequency
Pin 14 0.1 s/10 cycles D, counter, period counter,
1 s/100 cycles D, frequency ratio counter,
10 s/1k cycles D, time interval counter, or a
Control Input Blank Display D, and Hold totalizing counter. It uses a
Pin 1 Display Test D, 1- or 10-MHz timebase and
1 MHz Select D, has facilities for an external
E’“Eb’I”a* Oscillator D, timebase input. For period
foaic and time interval, the 10-
Table 1. MHz timebase gives 0.1-mi-
crosecond resolution. In
5 ext £
r:'\-' tir'.-' ;IE:ET EF:I;E:I'LE E:I;'ELE JT:-.LI_“ 1:':5,”“4" H-D.:_D ll:;f:t-
rgn]
:Ejr |
L—a — o
40pF TYP
SEE FIGURE 2 ( 553“ Winsia Winms tmgm EE“:“‘ :Eﬂ!’ }1&-"
i Fal | L I'T
a8 . 4 ook 4 L
5 TZig P& - 5
= :I}D Bigel :: 5 i——"?
s o2
e T £ M
i ..ﬂl i%?-___"
A | ~Hos sl ——  esv
- o3 e — T
& i ol 1]
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L i i8
ey
B 10K la
DIgIT .nHIUE FI’E;-‘:E T RANGE 5EG. DRIVE
(B WIRES) {8 WIRES)
FUNCTIOMN
6 WIRES)
RAMNGE
(4 WIRES])

Fig. 1. Counter section part of main board.
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the frequency mode, the
user can select accumula-
tion times of 001, 01, 1,
and 10 seconds. With a
10-second accumulation
time, the frequency can be
displayed to a resolution of
01 Hz in the least signifi-
cant digit. There is 0.2 sec-
onds between measure-
ments in all ranges.

This universal counter
chip has a high-frequency
oscillator, a decade time-
base divider, 8-decade data
counter with latches, a
7-segment decoder, digit
multiplexers, and B8-seg-
ment and 8-digit drivers
which can directly drive
large LED displays. The
counter has a maximum in-
put of 10 megahertz and,
with the prescaler, this is ex-
tended to over 600 mega-
hertz.

Intersil has an excellent
16-page data brochure de-
scribing this and other
counters in a series. | have
quoted from this brochure
In many instances in this ar-
ticle. The A, C, and D ver-
sions of this counter have
other characteristics and re-
quire a different circuit
board layout, so beware.

Signal Conditioning
Front-end design is a



thorny problem since not
enough gain means that
there are many instances
where a measurement can-
not be made. Too much
gain and you will be count-
ing 60 Hertz, 120 Hertz, the
local radio station, and
whatever trash is there. |
think the front end given
here is a good compromise,
with 50- to 100-millivolt rms
sensitivity. The low fre-
quency end has coverage to
less than 5 Hz.

Multiplexed Inputs

The function, range, con-
trol, and external decimal
point inputs are time-multi-
plexed to select the input
function desired. This is
achieved by connecting the
appropriate digit driver out-
put to the inputs. The input
function, range, and control
inputs must be stable dur-
ing the last half of each dig-
it output (typically 125 us).
The multiplex inputs are ac-
tive low for the common
cathode ICM7216B.

Table 1 shows the func-
tions selected by each digit
for the multiplexed inputs.
You will note that some
possible functions are not
implemented in my circuit
board.

Control Input Functions

Display Test—All seg-
ments are enabled contin-
uously, giving a display of
all 8s with decimal points.
The display will be blanked
if Display Off is selected at
the same time.

Display Off—To enable
the Display Off mode, it is
necessary to input D3 to the
control input and have the
HOLD input at V+. The
chip will remain in the Dis-
play Off mode until HOLD
is switched back to V—
While in the Display Off
mode, the segment and dig-
it driver outputs are open.
During Display Off, the
oscillator continues to run
with a typical supply cur-
rent of 1.5 mA with 10-MHz
crystal and no measure-
ments are made. In addi-
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Fig. 3. External connections.
tion, inputs to the multi- -3 T A
plexed inputs will have no 2.6V 1/24
effect. A new measurement . 6
is initiated when the HOLD LINE i"E . MCTBOSCP .
input is switched to V—.
= S00uF 4t

The Display Off feature is
not implemented in my cir-
cuit board layout.

1-MHz Select—The 1-
MHz select mode allows
use of a 1-MHz crystal with
the same digit multiplex
rate and time between mea-
surements as with a 10-MHz
crystal. The decimal point
is also shifted one digit to
the right in period and time
interval, since the least

¥, T

20V

ALL IMODES INSD01I OR EQUIVALENRT

Fig. 4. Power supply.

significant digit will be in
microsecond increments
rather than 0.1-us incre-
ments.

External Oscillator Enable
—In this mode, the external

oscillator input is used in-
stead of the on-chip oscilla-
tor for timebase input and
main counter input in peri-
od and time interval modes.
The on-chip oscillator will
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Fig. 5. Prescaler. This divide-by-one-hundred prescaler has a grounded-base input stage
and gives good performance to over 450 MHz.

continue to function when
the external oscillator is se-
lected. The external oscilla-
tor input frequency must be
greater than 100 kHz or the
chip will reset itself to en-
able the on-chip oscillator.

Hold Input—When the
hold input is at V+, any

measurement in progress Is
stopped, the main counter
Is reset, and the chip is held
ready to initiate a new mea-
surement. The latches
which hold the main count-
er data are not updated, so
the last complete measure-
ment is displayed. When

hold is changed to V—, a
new measurement 1S ink-
tiated.

Reset Input—The reset
input is the same as a hold
input, except that the latch-
es for the main counter are
enabled, resulting in an out-
put of all zeros.

Range Input—The range
input selects whether the
measurement is made for 1,
10, 100, or 1000 counts ot
the reference counter. In all
functional modes except
unit counter, a change in
the range input will stop the
measurement In progress
without updating the dis-
play and then initiate a new
measurement. This pre-
vents an erroneous first
reading after the range in-
put is changed.

Display Considerations

The display is multi-
plexed at a 500-Hz rate with
a digit time of 244 us. An in-
terdigit blanking time of 6
us is used to prevent ghost-
ing between digits. The

decimal point and leading
zero blanking have been
implemented for right-hand
decimal point displays. Any
zeros following the decimal
point will not be blanked.
Also, the leading zero
blanking will be disabled

when the main counter
overflows.
The ICM7216B is de-

signed to drive common
cathode displays at peak
current of 15 mA/segment
using displays withV§ = 1.8
V at15 mA. Resistors can be
added in series with the seg-
ment drivers to limit the dis-
play current in very effi-
cient displays if required.

To get additional bright-
ness out of the displays,
V + may be increased up to

IDAVM
HILNNOD
AININDIN I

Fig. 6(a). Main counter board.

- CONTROL @ @ .Ji:.ﬂl 3 6.0 V. However, care Shnuid
o - et be taken to see that maxi-
o 5 o 24K ¢ W G mum power and current rat-
¢ - s Naance & 310K Loan ' “IuF) 2Nse2s - ings are not exceeded.
. FUNCTION | 1 F—\—= lm:m§ ‘]‘@ O The display consists of 8
g 0-0-0-0—00-0-9sD(GIT $mu q(ﬂF O digits of multiplexed, com-
3K AR o 6apF| M| & mqn—cathﬂde LEDs. A cir-
atx3 O T Y cuit board for the popular
it ICM 7216 B1PT ¢ w0oag 7413 ¢ T MAN 74 is given. Calculator
. A displays are available at su-
= o2 T G : E“"F:Lr ™ML 9 per savings —8 or 9 digits on
oM LI l a circuit board for a dollar.
SEGMENT At 'UQ“EOTO 100K You can’t beat that!.
I0MH:2 + WA
o < | Jl-tﬂf sy e A8 _-]—'J__r-_mw Crystal Characteristics
= R X il s The circuit board has fa-

cilities tor HC-33 or HC-18
crystal holders. The oscilla-

Fig. 6{b). Component layout, main counter board. tor is implemented as a
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high-gain complementary
MOS inverter. An external
10- or 22-megohm resistor is
used for biasing. The oscil-
lator is designed to work
with a parallel resonance,
10-megahertz crystal cali
brated with 22 pF and hav-
ing a series resistance of
less than 35 Ohms. You
should not try to save mon-
ey here since the accuracy
of your counter is directly
dependent upon the accu-
racy of this oscillator. You
should specity: A-T cut, op-
timum angle, and commer-
cial quality and accuracy.

Prescaler

The prescaler uses a
grounded-base amplifier
driving an 11C90 600-MHz
divide-by-ten followed by a
74196 divide-by-ten, result-
ing in a divide-by-100 cir-
cuit. The grounded-base
amplifier yields a sensitivity
of 20- to 50-millivolts rms
and will respond to a
1-Watt handie-talkie sever-
al yards away with a quar-
ter-wave antenna connect-
ed to the prescale input
jack. Slightly better fre-
quency response from the
74196 was obtained by us-
ing 5.7 volts. The voltage is
reduced to 5 V for the
11C90 by the silicon diode.
The prescaler draws about
200 mA from the 5.7-volt

supply.

Power Supply

As the total current is on-
ly 300 mA or so, the simple
power supply shown will be
OK. Turning off the prescal-
er results in a savings of 200
mA, sO battery power is a
reasonable option by using
a 9-volt transistor radio bat-
tery for portable use.

Construction

This is where the satisfac-
tion of home-brew electron-
ics really comes forth. Your
workmanship will be there
for all to see, so a few dol-
lars spent for a good-look-
ing box will buy much as far
as satisfaction goes. You
may not want to implement

MAN 74

all six functions or all four
ranges; this would simplify
the front panel. The use of
rainbow or ribbon wire will
simplify the segment, digit,
function, and range wiring.

Conclusion
Two of these counters

Fig. 8. Display board.

were constructed, and good
results were obtained with
both. This is a fun project
with little chance for prob-
lems. Circuit boards can be
obtained from O. C. Staf-
ford, 427 S. Benbow Road,
Greensboro NC 27401.
Write Ozzie at that address

our ©

:[’:
100 K
o g HC90 74196
e
{}T'"_ Ol
% .
Eﬂn% %'5‘} ~ IN4OO!
—s
T-
01 4 TuH I0pF
- !

for a price list of both cir-
cuit boards and any other
parts you're having trouble
finding.

| will gladly correspond if
vou will send an SASE with
your questions. | hate to be
this way, but: no SASE, no
reply!

Main Board

Resistors

100 @, Ya W

3k Q, Va W

4.7k @, Va W

10k @, Va W

100k @, Va W

1 megohm, a W
10 megohm, "« W
5k (TO-5) pot

Capacitors
6.8-pF disc
39-pF disc NPO
100-pF disc
01-uF disc
0.1-uF disc or tantalum
4.7-uF tantalum
47-uF tantalum
47-uF axial tantalum
o90-pF variable

semiconductors
1N914
2N2222
2N3823
SN7413
ICM7216 BIPI
10-MHz crystal

Parts List

Prescaler
Hesistors

N =N A N!h;é?

1N4001
2N5179

Counter

- - NN ENaAN

-t - NN~

(see text)

100 @, Va W
150 @, Va W
470 Q, Va W
680 @, Va W

Capacitors
01-uF disc
10-uF tantalum

Other Parts

11C90DC
SN74196
4.7-uH coil

Common-cathode display
Function switch
Range switch
Prescale switch
Hold switch

Reset switch

1 MHz En. switch
Ext. osc. en. switch
Display test switch
Coax jack (BNC)
Power supply

b o e -

=k LT}

T T R T

(see text)
1P6T
1PAT
2P2T
1P-NO

1P-NO
1P1T
1P1T
1P-NO
4 each
(See ext)
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SCR1000viF—SCR4000UHF

For Your New Repeater or Link System,
Or, to Replace _
Go Finot | Your Old “Klunker®®

(Ylass! 1
e @Wotés,éec@amm/ i .

2 Mitr. It you plan to install a new Repeater or VHFIUHF

220 MH =z — Link System (with or wio Autopateh), you'll find
that you can't find better quality, more reliable

450 MHz equipment, with all of the features and options
R ] you want at anywhere near our prices—if you
@ 30W Output. 18 | can find it at all!

@ Low Noise/Wide Dynamic For many years now, we have specialized specif-
Range Front End for Excel- ically in the field of VHF/UHF Repeaters, Links,
lent Sensitivity & IM Rejec- F- 2% i Transceivers and all of the accessories to make-
tion. up a complete system. We now have hundreds of

® Sensitivity: 0.3uV Typ. repeater and link systems operating success-
® 12 Pole |IF Filter, & 8 Pole fully all over the world!

Front End Filter. :

® Full Metering, Lighted . '_ When.ynu buy Spec Comm gear, y{nu get the
Status Indicators/Control | | fit of all of these years of Expenﬂnce—r you
Push-buttons, Btry. Power = best! And, years from now, vou'll still be

Input, AC Pwr. Supply, CW o ¢ went with Speec Comm!

|IDer, elc. etc.
\ Shown in Optional Cabinet

Made in USA :

SCR1000
& SCR4000
ARE FCC TYPE
ACCEPTED

for (Sln:_memiat = 30 or jo WA TTS
P — on 2 Mtrs.!

Available just the way{ycu want it—with Full Autopatch/Reverse“Patch/Land-Line Control; Touch Tone Control of
. L - - " 9 L
various repeater functions; "PL";"Emergency Pwr. 1.D.""; varioms Tone & Timer Units, etc. PLUS—the finest Duplex-

ers, Cabinets, Antennas, Cables, etc. Our Repeat@rs are sold faaory direct only, or through Foreign Sales Reps. Get
your order in A.S. AP,/

Commencial Business Radio Dealen Tnguinies Tnuited s P c ' R U M
180 Day Warranty ﬂy

Call or write today and get the details' Export Orders — Contact our International Dept.

1055 W. Germantown Pk., Dept. S10
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COMMERCIAL MOBILE &
g*é%q BASE TRANSCEIVERS
’m‘ﬂ"f S,éec Comm pw{emomf mcca&dm Line"

136-174 MHz 220-230 MHZ ( Commerciat Erport and Amater )

® Very attractive woodgraimn housin
Deatnres ry g g
® 6 channels.
® 0.35 uV Rcvr.
® 8 Pole Crystal Fltr.
® Beautitul Audio—RX + TX. :
E_;_:_i—a

@ Provision for CTCSS.
® Very Heasonable Price!

i

,F
;'rmm
I

HIl
i

PCL250 30 Wt. g
Mobile Unit

{&

' : ® Built-in AC Power Supply
‘"SU_DE’-" HUQQE‘G" HﬂUS.ing ® Front Panel Status Indicator Lights. PCLSUU 30 Wt.

Solid Va” Thk. Aircraft Aluminum! ® Optional Revr. Scanming Function Available. BHEE Sta“nn
B FCC TYPE ACCEPTED PARTS 21, 81, 90 @

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

These are Professional “Commercial Grade” Units—Designed for Extreme Environments { — 30 to + 60° C).

All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

SCT410 XMTR. ASSY.

SCR100 VHF Receiver Board FL-6 Rcvr. Front-End Preselector
® Wide dynamic range'! Reduces overload. "de- @6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or SCT110 VHF Xmtr/Exciter Board
sense  and IM 220 MHz). ® 7 or 10 Wis Qutput. 100% Duty Cycle!
® Sens. 0.3 uV12dB SINAD typ. ® Provides tremendous rejection of “out-of-band” signals ® |nfinite VSWR prool
® Sel 6dB @ * 6.5 KHz, 110dB : = 30KHz. iB wlout the usual loss! Can often be used instead of large, ® True FM ftor exc. audio qualitly
Pole Crystal Flir) expensive cavity filters ® New Design—specifically for continuous rptr
® 'S Meter Qutpul ® Extremely helpful at sites with many nearby VHF transmit- SEryvice
@ Exc. audio quality! Fast sqgueich! w/0.0005% ers to "filter-out” these 'out-of-band’ signals. ® Very lowin "white noise’
Crystal. @ Voltage Gain: apx 10 dB ® Spurious - 70 dB. Harmonics — 60 dB
SCR100 Receiver ﬁSSEI‘ﬂbW ® Selectivity: —20dB @ +20 MHz; —-80 dB @ +6 MHz ® With 0005% xtal

{typ.). @ BA-10 30 Wi. Amp board & Heat Sink, 3 sec. L.P.

N Filter & rel. pwr. sensor.
ID7000 Automatic Base
Sitation CW ldentifier SCT110 Transmitter Assembly

® SCT110 mounted 1n shielded housing
® Same as used on SCR1000
e Completely assmbid. w/F.T. caps, S0239 conn.

e SCR100 mounted in shielded housing

e Same as used on SCR1000

¢ Completely asmbld. wiF T caps, S0239 conn,,
AF GAIN POT, elc.

SCR450 UHF Receiver Bd. or Assy.
® Similarto SCR100, except with 12 Pole IFFlir. & 8

B e e
R Sl T i .
el -Mm
q i3

Resanator Front End Fite ® For Repeaters, Base Xmirs., etc. ® 7. 10 or 30 Wt. unit.
: oo ® Fully Automatic ID timing & xmitr. keying.
® Discriminator & Deviation Mtr. Outputs
: ® Convenient Front Panel Controls. Many Deluxe SCT410 UHF Transmitter Bd. or Assy.
Features! “e ® Similar to SCT110, B-10 Wis.

® AC or DC powered M ® Avail. w/ or wio 0OS-18 Super High Stabllity Crystal

® Easy to install! 19" Rack Mount Osc/Oven.
® Reasonable Price! Ask for Data Sheet J ® BA-40 30W. min. UHF Amp. Bd. & Heat Sink.
PSM-1 Repeater Power Supply Mod Kit s 8

® For SCR-1000 or SCR-4000

® Replaces Darlington Pass Tr.—for improved
reliability

® [ncludes new overvoltage “Crowbar” shut-
down circuit.

TTC100 Touchtone

SCAP Autnpnt-::h Board

@ Provides all basic autopalch tunctions

® Totally New Advanced Design! % L

Control Board

e 3 Digit Access; 1 Aux OniOff tunction, Audio @ Compiete kit, w/iassembled PC board. $19.50
AGC; Built-in Timers,; etc + $2.50 SH. - : ® 3digit ON, 3digit OFF control of a single repeater func-
® 0/1 Inhibit bd. also available. ID250 CW ID & Audio Mixer Board tion. Or, (optional) 2 functions (2 digits ONIOFF each).
® Write/call for details and a data sheet ® Adjustable |1D tone, speed, I-E'-'u'El, timing cycle. ® Can be used to pull in a relay, trigger logic, etc
RPCM Board :Eg‘ﬂ'?’ AT ':'“E' Slacaihtie amp: ® Typically used for Rptr ONIOFF, HI/LO Pwr .
e Used wISCAP board to provide “Reverse Patch” ANEUL RIS MORECIEUILS: P L ONJOFF, Patch Inhibit/Reset. elc

@ CMOS logic; PROM memory— 250 bits/channel.
® Lip to 4 different 1D channels!
® Many other features Factory Programmed

COMMUNICATIONS cong. g

Norristown, PA 19401 @ (215) 631-1710

® Stable, anti-falsing design. 5s Limit on access
o For Add’| Function{s)—Add a "Partial TTC'" Board.

and Land-Line Control of Repeater
@ Includes land hine "answering circuilry
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Richard C. Force WB1ASL
Box 78
Greenfield NH 03047

Top-Banding the DX-60B

— part Il: a companion vio

Part | of WB1ASL’s 160-meter conversion for the DX-60B appeared on page 44 of the July 1980 issue of 73.

Ineu:entl',,r converted the
Heathkit® DX-60B to 160
meters. The transmitter
works fine on that band,
with one drawback: It is
crystal controlled. This fact

adds inconvenience to the
operation even though
there are four crystal posi-
tions provided. The ability
to move at will around your
allocated portion of the

Photo A. Front view of the vfo showing use of the ARC-5
cabinet. The front is covered by a copperclad plate for ap-
pearance’s sake and for dial mounting.
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band not only eases opera-
tion, but also cuts down on
operator frustration caused
by unanswered responses
to CQ calls. With many op-
erators using transceivers
nowadays, they do not
bother to tune after 