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ythe first in synthesizec
portables gives you

¥9the broadest choice
at the lowest price

1'he only synthesized hand-held offering 5 watti

ouiput. (Switchable for 1 or 5 wait operation)

* The same dependability as the time proven S-1]
Circuitry that has been proven in
more than a million hours of operation.

* Heavy duty battery pack.

** External microphone capability.

** The S-5’s exciting low price...only $299.00

** With touch tone pad $339.00

SMODWN Wiln

aptional louch SPECIFICATIONS
tone pad Frequency Coverage: 144 to 148 MHz SUPPLIED ACCESSORIES
_k Channel Spacing ﬁr;%e;;ﬁﬁgfn[ﬁf}@xkgf EE;EIEES iar;geu:hin antenna, ni-cad battery
- OPEY + 600 kHz ~ |
g9 11T L Power Requirements: 9.6 VDC OPTIONAL ACCESSORIES .
= jl R {1 i ' Current Drain 17 ma-standby 12 Button touch tone pad (not installed).
( J et =-g 300 ma-transmit 539 » 16 Button touch tone pad (not
T@mp@ S“ Antenna Impedance: 50 ohms Installed): $48 » Tone burst generator:
Dimensions 40 mm x 62 mmx E%Egg . %TEES sfi.lb-aumbie ﬂgg EET”?IF
. : ¥ " .95 = Rubber flex antenna: $8 » Leathe
® The first and most thoroughly field VR holster: $16 » Cigarette lighter plug mobil
tested hand-held synthesized radio available. Weight 17 02. charging unit. $6 « Matching 30 watt
800 channels in the palm of vour hand. Sensitivity Getter than.5 CRpELI G NLE POWALAMRNIOLISU0),

. micravolts nominal for 589 e _Mat::hing 0 watt output power
¢ Simple to operate. (You don’t need a 20 db amplifier (S80); $149

degree in computer programming) Th@ T@mm S"2

* Heavy duty battery pack allows more Tempo is first again. This time with a superior quality synthesized 220 MHz han

operating time between charges. held tr?_lnsceivar.t:.*gh an s';z in your car or pocket you can use 220 MHz repeater
* Fxternal micr one capabilit throughout the U.S. It offers all the advanced engineering, premium qualif
e ?ph £ s Y components and exciting features of the S-1. The S-2 offers 1000 channels in a

* The lowest price ever...$259.00 extremely lightweight but rugged case.
® The S-1T (With touch tone pad If you're not on 220 this is the perfect way to get started. With the addition of the
installed)...$289.00 25 (25W output) or S-75 (75W output) Tempo solid state amplifier it becomes

powerful mobile or base station. f you have a 220 MHz rig, the S-2 will ad
tremendous versatility. Its low price includes an external microphone capabilit

Now available is the expanded line of Tempo commercial heavy duty ni-cad battery pack, charger, and telescoping whip antenna.
hand helds-_."hiq name' qu_alitg at affordable prices. The Price...$348.00 With touch tone pad...$389.0
S E 0 & Fan i here o T 10 10 U4 Mr Zangeand  TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
Tempo also offers the FMT-2 & FMT-42. They pruvfde Boost your signal. . . give it the range and clarity of a high powered base
excellent VHF or UHF mobile communications and feature a station. VHF (135 to 175 MHz)
remote control head for hide-away mounting. Orive Power: |, Ctpul hosiel NO rrce
Also available is the superb MR-3 pocket receiver...a e I el e
miniature, 2 channel VHF high band monitor or paging 20W 130W 130A30 $199
receiver. ‘ | 2W BOW 80AD2 $169
Please call or write for complete information. Also available 10W BOW 80A10 $149
from Tempo dealers throughout the U.S. and abroad. 30w 8OW BOA30 §159

2w SOW S0A02 $129

2w 30W 30A02 S 89

UHF (400 to 512 MHz) models, lower er and FCC type accepled models
o g _ TOLL FREE ORDER NUMBER: [BDO) 421-6631 also iﬂﬂlblﬂ!, ] s -

9oL For all states except California
s+ Calif. residents please call collect on our regular numbers

I ih % &
:'.'_“:' "II ! HI__.l:.i"_‘l_x
&) ':._lAL AN 11240 W. Olympic Bivd., Los Angeles, Calil. 90064 213/477-6701

-‘él‘;‘j‘“t;_;;f?af?;:j.;."" 931 N. Euclid, Anaheim, Calif. 92801 714/ 772-9200

tﬂiﬁkﬁ‘ s Butler, Missouri 64730 ~34 B16/679-3127

Prices subwct to changs withowt mots
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Optional Micoder ~ The Squelch The 100 kHz The 10 kHz signal inhibits scan
Il Microphone/Auto  Control also Selector button Selector advances circuits when signal
Paich Encoder lets functions as the controls the VF. in 10 kHz steps. In e detected. and the
you phone through  receiver's sensi. 7401's tuning in Scan, as it re- 401 stays on that fre-
_ repeaters with tivity control to 100 kHz incre- cycles from "9” quency. lf itdetectsa
~ auto patch input. stop scanning ments. The 7401's 10 "0/ it also 4-8 second break in
wer from  onlyuponrecep- 1 MHz Selector causes the 100 received signal, scan-
the 7401, sono tion of "full-. button lets you kHz readout to ning resumes. In the
mike battery quieting” sig- choose any |l MHz  advance by one Scan-Lock mode, once
- the receiver scans toa

digit. Depress
once toresume
scan function,

segment of the

nals, skipping
2-meter band.

the weak ones.

18 necessary. : : .
signal, it remains on

that channel until reset.

" More features that make the VF-7401 the 2-meter rig that belongs in your shack and vehicle

¢ All-new, state-of-the-art circuits pro- * Power to the Micoder Il Microphone
vide the exciting, exclusive features of (if used) eliminates need for a battery.
| MHz bandwidth scanning, and Scan e Sturdy SO-239 rear-panel antenna jack.
Lock/Latch capability on 2-meters. e Chassis-mounted power and external
e A receiver hotter than Heath's HW-2036A speaker plugs.

features dual-gate MOSFET front-end : ESTLA Y
to minimize overload and adjacent- * Improved synthesizer, eliminating

No more searching through repeater
guides while mobiling in unfamiliar ter-
ritory — your new Heathkit VF.740] will
find the active channels for you. It will
even alert you to band openings. You're
going to enjoy building your VF-7401...
and you're going to love using it. The

VF-7401, the ultimate 2-meter rig...from
the more than 200 Hams at Heath.

» Adjustable, 15-watt (nominal), solid-
state, narrow-band FM Transceiver. Fully
synthesized digital circuitry provides
full-band coverage without need for
added crystals.

channel interference.

¢ "Power-up” on a pre-programmed
frequency of your own choice, such as
your favorite repeater.

¢ Convenient detachable mike using
4-pin connector.

need for panel mounted sync lock light.

* Tuning for Power Amplifier and nut?ut
power level adjustment is accessible
without removing case.

¢ Capability of mobile or base operation
(with Model VFA-7401-1 AC Power
Supply -13.8 V at 4A nominal, transmit).

SEND FOR FREE CATALOG OR VISIT YOUR HEATHKIT ELECTRONIC CENTER

The new VF-7401 is featured in the latest Heathkit Catalog.
For a free copy write: Heath Company, Dept. 011-714. Benton
Harbor, MI 49022. Or visit the nearest Heathkit Electronic
Center in the U.S. or Canada where Heathkit products are dis-
played, sold and serviced. See the white pages of your phone
book for location. In the U.S., Heathkit Electronic Centers are
units of Veritechnology Electronics Corporation.

Heathkit -

-413



INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibllity for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of 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:

Fine Street
Paterborough NH 03458
Phone: 803-924-3873, 924-3874

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7138
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funds. Foreign surface mail—$35.001
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, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
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 postage paid at Peterbor-
ough NH 03458 and at additional mail-
ing offices. Copyright (c) 1980 by 73,
Inc. All rights reserved. No part of this
publication may be reprinted or other-
wise reproduced without written per-
mission from the publisher. Microfilm
Edition—University Microfilm, Ann

Code readin

Gets even better.

At last, you can have the code-
reading functions for Morse,
RTTY and ASCHl combined in a
miniature package price at just
over $300. The Kantronics Mini-
Reader has all the functions of
its larger counterpart, the Field
Day 2, including code-speed
display, automatic Morse speed
tracking, demodulator output,
a tuning evye, code-editing pro-
grams and a 24-hour clock.

*Morse copying ability

*3t0 80 WPM Morse range

*Computer programs for im-
proving sloppy Morse

*Radioteletype copying abil-
ity

*60, 67, 75 and 100 WPM
Baudot

*ASCIl copying ability

*110 and 300 WPM baud (300
baud readable only at
operator typing speed)

*Copies any shift of RTTY or
ASCII

*24-hour clock

*Entire unit in single package

Introducing the versatlle
Kantronics Mini-Reader™

But the Mini-Reader mea-
sures only 5.74" by 3.5" by 1"
and runs on 12 volts! its calculat-
or size still leaves room for a 10-
character, vacuume-tube floures-
cent display.

compare the features and
price of the Mini-Reader to any
similar device, and vou'll find
what a breakthrough in code-
reading it is!

Both have full features!
See them at your Kantronics dealer.

*Automatic
tracking

*Morse-code speed display

*Tuning eye

*Full-year limited warranty

*Demodulator output

*Internal 200 Hz bandwidth
filter

*All letters, numbers and
punctuation with special
characters for Morse,
RTTY and ASCII

*15-day trial period (if pur-
chased from factory)

*Self-test mode

code-speed

Field Day 2
$449.95

115/230 volt AC

internal speaker

Large, 14-segment
displays

1n” b-v BII bv 3‘5”

Arbor M| 48106.

(913) 842-77451
e t KaNtronics * =i
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NEVER 5SAY DIE

editorial by Wayne Green

CRFI

There are two ways of going
about getting into RTTY these
days...one via the old noisy
Teletype™ machines and the
other via a simple connection to
any of the microcomputers.
With some 35,000 active hams
already having computers, the
latter approach is the obvious
one. Also, those hams not yet
having computers need the ex-
tra push to get aboard this part
of the electronics hobby.

The main drawback to using a
microcomputer for RTTY is the
hellish noise it generates at
radio frequencies. . .and | mean
right up into the VHF ranges.
The problem here stems from
the need for a clock frequency
for synchronizing the signals
traveling through the computer,
which is usually in the 2-4 MHz
range. That isn't so bad in itself,
but all of your computer signals
are digital (|l hope that is not
news) and this means square
waves. ..and a square wave is
made up of an almost infinite
number of odd harmonics. The
resultant of all that is rf hash
which will boggle any radio in
the vicinity of a computer.

The FCC, reacting with char-
acteristic speed, took almost
five years to discover that home
computers were being built
which were generating RFI.
They sometimes remind me of
the dinosaurs, whose nervous
system was so slow that it took
minutes for word to get to the
brain when the tail had been
stepped on. The FCC is not that
fast. Eventually the news did
reach the “brains’ of the FCC
.. .and | use that term in quota-
tion marks for obvious reasons
. . .and word came down on tab-
lets for the microcomputer in-

dustry to start shielding their
computers.

What this means to amateurs
Is this: If you want to wait until
next January, you may find an
assortment of relatively quiet
computers being offered for
sale. If you are impatient or have
already made your investment,
you'll want to know how to put a
damper on all that racket.

First, I'm sure that the readers
of 73 are, for the most part, as in-
terested as | am in getting re-
ports on the noise-proofing ac-
complished by the industry. If
you get a new computer, you
might make some noise mea-
surements and let us know how
successful you are in using the
system in your ham shack. ..
and how noisy or qulet it is on
the various bands. Second, |If
you are going to tackle the
shielding and bypassing of your
computer, please make notes
and pass along word of your
success. . .or failure. That by-
passing may be ticklish, since
the rounding off of signals on
data lines is not likely to en-
hance the operation of the com-
puter, and some of the micro-
computers are right on the edge
of disaster in this department to
start with. You'll have to be care-
ful and check each move you
make for a lessening of the
noise and continued operation
of the system. More is called for
than putting in some aluminum
foil around the bottom of the
case.

This is a call for articles on
the subject so our brethren can
get their systems RTTYfied.
Wwe'll also want to know what
you are using in the way of in-
terfaces. . . and any other devel-
opments. Keep writing.

Can we expect much help

6 73 Magazine = November, 1980

from the major villain—Radio
Shack? Nothing encouraging on
that front as yet. I've a copy of
some correspondence one ham
has had with Radio Shack and
the degree of obtuseness is
almost unbelievable. The ham
asked about curing interference
to his receiver and asked it quite
clearly. The answer had to do
with reducing TV interference
. . .which, by the way, is not in-
considerable. My TRS-80 in my
office wipes out the TV set in
that room plus three upstairs
...and I'm using cable!

The interference with most
microcomputers is two-way,
with the transmitter screwing up
the computer as much as the
computer wipes out the shack
receiver. Even an HT can recycle
many computers since the sig-
nal wires inside are unshielded
for most systems. These wires
run all over the place and act as
very efficient antennas for both
transmitting and receiving.

The newer Radio Shack sys-
tems are much quieter, so |
know the industry will be able to
meel the FCC specs in January.
But that doesn’t stop our need
for ways to fix the systems we
already have.

LETTER TO ADVERTISERS

It's time that | wrote a bit in
the magazine aimed at adver-
tisers and prospective adver-
tisers...with some words
which may also be of interest to
the regular reader. The topic in
particular has to do with those
Reader Service cards which we
put into the back of each issue
of the magazine.

Readers should recognize
that we spend a bundle on this
service. . .and it is a service for
both the advertiser and the read-

er. With a magazine the size of
73, we are talking about a couple
thousand dollars for the cards
to be printed and put in the mag-
azine, a couple thousand more
in postage to get them from you,
and three or four thousand for
the Neilsen Company to put the
requests on a computer and
send the labels to the advertis-
ers. That's per month!

We used to be trying to do the
computer part on our Prime, but
with the breakdowns in the sys-
tem, the service got a couple
months behind and it was just
one more disaster. We're hoping
to get a microcomputer set up to
handle the requests and thus be
able to save a thousand or two
dollars a month. . .a little here,
a little there. . . it mounts up and
the first thing you know we may
have enough to print another
32-page section of the maga-
zine.

One might think that the
average full-page advertiser
who is spending about $80 of his
ad money for this service would
use it as productively as pos-
sible. Unfortunately, this is not
always the case. Those firms
which are making full use of the
labels received tell us that the
service is fantastic. Mall-order
firms often get over 50% of their
total sales from a particular ad
from these labels. This means
that firms which throw out the
labels or who do not make effec-
tive use of them are essentially
throwing out about 50% of the
sales they might have gotten
from their ad.

A full-page ad runs around
$1,500 these days and the rule of
thumb is that this should bring
in about $15,000 in sales, mini-
mum. Can you imagine firms be-
ing so disorganized that they
knowingly throw out around
$10,000 in business each
month? Perhaps this will ex-
plain to you why so many firms
manage to go out of business,
even when they have good prod-
ucts.

I'm sure you have had the
same experience | have had. ..
circling a number for a response
on a product which interests
me. When | do that there is a
darned good chance that | will
buy the product. But this can on-
ly happen if the firm gets infor-
mation to me quickly, the infor-
mation is well done, and the
price is right. Then, if they make
it simple for me to buy, they get
my order on the spot.

Firms have discovered a num-



KENWOOD

.« « pacesetter in amateur radio

@

New 2-meter d

MEMORY AE QAIN-EZRIT.

e e N
’?\"ﬁ;

-l.-l"'r

M H‘“ LN

MODE POWER / VOL
gy VBB SOUELCH

: N“" u" A
. "j‘.-"" ! -
™ =

L . . .

L

TRIO-KENWOOD COMMUNICATIONS INC.
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A compact transceiver with FM/SSB/CW plus...

TR=9000

Kenwood's done it again! Now, it's the exciting
TR-9000 2-meter all-mode transceiver...com-
plete with a host of new features. Combining
the convenience of FM with long-distance SSB
and CW in a very compact, very affordable
package, the TR-9000 is the answer for any
serious Amateur Operator! Versatile? You bet!
Because of its compactness, the TR-9000 is
ideal for mobile installation. Add on its fixed-
station accessories and it becomes the obvious
choice for your ham shack!

TR FEATURES

FM, USB, LSB, and CW.. all popular modes

Compact size

= Digital dual VFOs .. with selectable tuning
steps of 100 Hz, 5 kHz, and 10 kHz, conve-
nient for each mode of operation

Digital frequency display - .. five, four or three
digits, depending on selected tuning step

MATCHING ACCESSORIES FOR FIXED-STATION

OPERATION:

« PS5-20 power supply
« SP-120 external speaker
« BO-O System Base..

« Scan of entire band

« SSB/CW search

« UP/IDOWN microphone (standard)

« Noise blanker

only 6 11/1b inches wide X
2 21/32 inches high X 9 7/32 inches deep

with power switch, SEND/

Extended frequency coverage . . 143.9000 -

148 9999 MHz

« Five memories

M1 — M4
offset

MS . .. for nonstandard offset (memaorizes
transmit and receive frequency independently)

automatic busy stop

for simplex or + 600 kHz repeater

and free scan

sweeps over selectable
9.9-kHz bandwidth segments, for easy
monitonng

beep’
sounds with each frequency step

eliminates pulse-type noise
on SSB and CW

+ Low-noise, dual-gate MOSFET and two-stage

monolithic crystal filter for improved receiver
front-end characteristics

« RIT (recewver incremental tuning) for S5B and

CW.. . effective even on memory channels

« RF gain control

» CW sidetone

« Automatic selection of AGC time constant
with MODE switch (slow for SSB and fast
for CW)

« Improved power module for reliable and stable
linear RF output

» Selectable power outputs 10 W (Hh/1 W

(LOW)

Mobile mounting bracket
with quick-release levers

easy o mount

« LED indicators.. . ON AIR. BUSY. and VFO

+ Accessory terminals on rear panel KEY
BACKUP DC, STBY.EXTSP,.DC, TONE INPUT
and ANT

See your Authonzed Kenwood Dealer now for
details on the TR-9000 . the new direction in
2-meter all-mode transceivers!

NOTE: Price. specifications subjeclt to change
withoutl nolice ana oblhigation

RECEIVE switch for CW operation, backup
power supply for memory retention (BC-1
backup power adaptior may also be used for
this application), and headphone jack
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ber of ways to discourage me
from buying. Those firms who
care so little about my business
that they merely send me a copy
of their ad. . . which | obviously
had in the first place. . .are not
going to get money from me.
Firms which care so little that
they don't include the prices of
the product are wasting their
postage and printing costs on
me for their brochures go in the
wastebasket. | have no intention
of writing twice for information.
| want to know about the prod-
uct and the price is a key ele-
ment for me. ..and for anyone
else. The day is long off when |
will buy something without even
asking what the price is.

When | ask for information, |
want to be sold. | do not want to
get some silly little mimeo sheet
or a small blah folder. | want to
know what the product is going
to do forme. . .why | should buy
it...how much it costs. . .how|
can get it quickly. . .things like
that. The easier the firm makes
it for me to buy, the more likely
they are to get my money.

| also want to have confi-
dence in the firm. A mimeo
sheet tells me that this is just a
couple of kids pretending to be
in business. | want to deal with
serious people who are more
likely to have a good product
and are going to stand behind it.
A good businessman realizes
that the image his firm projects
iIs of great importance. His ads
will be well done...profes-
sional. His literature will be pro-
fessional. | figure, like most
folks, that if a firm doesn't take
care with their ads and litera-
ture, | really can't expect them to
do better with their products
and service.

Jim Gray, our advertising
manager, mentioned the other
day that several of the firms ad-
vertising in 73 were not fol-
lowing up on Reader Service re-
quests. Well, | can understand
some skepticism about the
labels which might be left over
from one of the other magazines
in the field. They apparently just
printed out labels from a large
part of their subscriber list each
month and sent these to the ad-
vertisers. The result was enor-
mous piles of labels...and
heavy literature and postage ex-
penses for the advertisers. ..
but with hardly anything to
show for it in sales. Rather than
suspecting foul play, many
firms just got the idea that Read-
er Service labels are a waste of
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time and money.

It's a pity that one magazine
should screw things up forsome
of the others...and in the pro-
cess get a number of firms used
to virtually throwing away
$50,000 to $200,000 in sales per
year which they might have
otherwise made.

From the ham viewpoint, it is
a lot of fun to buy a new piece of
equipment, but most of us want
more information than appears
in the ad before we are going to
spend our money. Far too few
advertisers tell the whole story,
including price and how fo
order, all in their ad. So we have
to go about buying in two steps
...0or more. If the product is
sold through a dealer, I'm much
in favor of that because that
gives me a place to get service
and someone | can have confi-
dence in to back up the product.
Even the best of products break
down. . .and it can happen dur-
ing the first hours of use. To
have to send it (at my expense)
all the way back to Seattle or
someplace for repairs takes
weeks and money, s0 | like to
have a dealer taking care of this
for me.

If you have found some of our
advertisers to be doing a first-
rate job of responding to your re-
quests for information, please
drop me a line and let me know
who they are. If you have trouble
with some, I'd like to know that,
too.

It is difficult for a magazine
publisher to keep his hands
clean in working with Reader
Service requests. Many adver-
tisers use these labels as the
main indicator of the success of
their ad (rather than making an
effort to count sales). This sort
of thinking forces some publish-
ers to start cheating on the
labels and adding some extra
circles as the cards arrive to
make sure that a particular ad-
vertiser gets lots of response.
Even when we did all of our pro-
cessing at the magazine, we
were scrupulous about being
honest with Reader Service re-
quests. . .often watching adver-
tisers go away to the other mag-
azine which was cheating. That
hurts.

| hope that every reader will
use the card we bind into each
issue. It's not only a way of get-
ting information about products
you are interested in buying, but
it is also a sort of vote for the
magazine which gets sent along
to the advertisers,..and it is

their ads which pay for the
pages you read.

SIXTH ANNUAL
INDUSTRY MEETING

The annual meeting of ham
manufacturers, dealers, and
publishers will take place, as
usual, in Colorado during the
second week of January. This
comes right after the Winter
CES show in Las Vegas. The
meeting this year will be in Vail,
running from Saturday to Satur-
day.

In addition to the usual
feature of lots of skiing, there
will be the usual symposiums on
selling the ham market, aimed
at helping dealers cope with the
problems of 1981 such as shop-
pers using the 800 WATS lines,
coping with manufacturer ser-
vice and credit policies, and a
look at the most profitable ham
equipment for dealers to handle.

Manufacturers will be inter-
ested in sessions discussing
needs for new techniques and
circuits which should dominate
ham sales in the next few years.
Evaluations of the viability of
equipment for satellite use,
slow scan, RTTY, and other spe-
cial modes will be explored. Why
pay $1,000 for a bogus industry
report on hamming in the 80s
when you can get one which is
just as bogus at the Annual In-
dustry Meeting and enjoy the
$1,000 while you ski. You might
even have some money left over,
if you can keep your wife out of
the boutiques.

The emphasis is on bringing
the industry together. . .friend-
ship, eating, skiing...with
some serious business discus-
sions. Everyone will have HTs
for keeping in touch while skiing
or shopping around town, so
don’t forget to bring one or two
of those.

You'll have to make your own
reservations (good luck), but
Vail is small.

Speaking of boutiques, | got
to thinking about the shopping
in Vail and Aspen (about 100
miles further from Denver), and
it brought to mind a recent visit
to San Marino, that small en-
clave in Italy (M1). Sherry and |
were driving around ltaly setting
up sales for Instant Software
and we decided to add one more
country to my list of countries
visited. San Marino, for those of
you who have not taken the time
to visit it, is a large mass

Continued on page 190



ICOMs SSID is €ssential o the
O mir DX Formula.,

The IC-551D is the high
powered brother to the ICOM IC-
551. With an 80+ waitt oufput, you
have all the punch you need for
that really good DX when the
Sunsports are working for you. The
551D has the same no-backlash,
no-delay dual VFO light chopper
system, coupled to the
microprocessor for split frequency
as well as completely variable
offsefs.

For quick access to DX
excitement, three memories are
E;o:ided for ﬁrogrc:mmed

con wartching, which can be
scanned and programmed fo sto
on the first one heard. A room ful

of white noise is no longer a
problem with ICOM. Pass band
runing and VOX are included aft
NO extra cost,

SPECIFICATIONS
Frequency Coverage: 50~54MHz

Power Supply Requirements:
13.8V DC+15%, negative ground
Current drain 18A max.
(af 200W input). AC power
supply speaker console is avail-
able for AC operation.

Emission Modes:
A3J) SSB (USB/LSB)
A1 CW
ASH AM
F3* M

Dimensions: 111mm (H)x
241mm (W)x311mm (D)

Weight: 6.6kg

Sensiﬁvhz: SSB/CW/AM

Less than 0.5uV for 10dB S+N/N
FM* More than
30dB S+N+D/N+D at 1.V

uelch Sensitivity: SSB/CW/AM 14V
. FM* 0.4;1\?“’“}' i
Selectivity: SSB/CW/AM

More than +1.1 KHz at -6dB

Less than +2.2KHz ar -60dB

Adjustable o 1KHz ar -6dB

FM*

More than +7.5KHz ar -6dB

Less than +15KHz at -60dB

*Only when FM Unit is installed.

Sales Service Centers located at:

2112 116th Avenue NE
Bellevue, WA 98004
Phone (206) 454-8155

Dallas, TX 75234

HF/YHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM

ICOM AMERICA, INCORPORATED

3331 Towerwood Dr., Suite 307

Phone (214) 620-2780

KKOM INFORMATION SERYICE
2112 116th Ave., NE.
Bellevue, WA 98004

Please send me: (1 1C-551D
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Food for thought.

Our new Universal Tone Encoder lends it’s versatility to

all tastes. The menu includes all CTCSS, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in. While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day delivery,
backed by our one

year warranty.

« All tones in Group A and Group B are included.

« Qutput level flat to within 1.5db over entire range selected.

» Separate level adjust pots and output connections for each tone
Group.

¢ Immune to RF

« Powered by 6-30vdc, unregulated at 8 ma.

+ Low impedance, low distortion, adjustable sinewave output, 5v
peak-to-peak.

* Instant start-up.

» Off position for no tone output.

« Reverse polarity protection built-in.

Group A
67.0 XZ 91.5ZZ 118.8 2B 156.7 5A
71.9 XA 94 .8 ZA 123.0 3Z 162.2 5B
74.4 WA 97.47ZB 127.3 3A 167.9 6Z
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.5 47 179.9 6B
82.5YZ 107.2 1B 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 TA
88.5 YB 114.8 2A 151.4 524 203.5 M1

« Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C
« Frequencies to 250 Hz available on special order

« Continuous tone

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

« Frequency accuracy, = 1 Hz maximum - 40°C to + 85°C
« Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

BANKAMERICARD VISA

' |
I_l-
1 |

L-"’ COMMUNICATIONS SPECIALISTS . +s

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

Wired and tested: $79.95




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

A few months ago we report-
ed that TASMA, southern Cali-
fornia’s 2-meter coordination
council, was faring poorly in
comparison to its 220-MHz
counterpart. Having to report
this hurt on a personal level in
that | had spent many years
working with the SCRA prior to
the 1979 split that led to the for-
mation of both TASMA and
220-SMA. | am happy to report
that things are getting a lot bet-
ter for TASMA. Interest in the or-
ganization is again growing and
so is its overall membership. In
fact, the only things missing are
the old-line repeater owners.
These are the people who
formed the original SCRA and
decided to boycott the TASMA
organization when the new
structure permitted non-repeat-
er owners a voting voice.

According to my friend Bob
Thornburg WB6JPI, who still
serves with TASMA, the turn-
about began when the current
chairman, Tom Polley WAGGEV,
decided to hold regularly sched-
uled Technical Committee
meetings which were open to
the general amateur public. At-
tendance at these meetings has
grown to the point where more
amateurs show up for Technical
Committee meetings than us-
ually come out to general mem-
bership meetings. Bob told me
that having 40 or 50 amateurs
show up at a Tech Committee
meeting is not uncommon.
Moreover, those attending show
a definite interest in what's hap-
pening. Some are the new-gen-
eration repeater owners, while
others are simply spectrum
users. Note | said “spectrum”
rather than “repeater’ users.
This is because the new open
format in TASMA is pulling a
total cross-section of the south-
ern California 2-meter communi-
ty—not just FM people.

| doubt if TASMA will ever get
the old-liners back in the fold.
They seem to live in their own
world. Many have openly called
the “user’” an unnecessary by-
product of a repeater ownership
and have made themselves to-
tally unavailable to TASMA,

their users, or anyone else. |
guess they still see themselves
as the gods of the mountain-
tops, but the days of repeater
gods are gone. For a while, there
were rumors abounding that the
old-liners were about to make a
comeback of their own with a to-
tally new organization to chal-
lenge the viability of TASMA and
220-SMA, but this has not hap-
pened and | doubt it it ever will.
Under its current leadership,
TASMA has weathered the
worst of the storm and is now on
the road to becoming a national
leadership organization in the
field of voluntary spectrum man-
agement.

SEANARC '80

This year's ARRL National
Convention, dubbed SEANARC
'80 by its sponsors, was held at
a beautiful motor hotel known
as the SEA-TAC Airport Red
Lion Motor Inn. Arrival and de-
parture were a snap. Within 30
minutes of deplaning, we were
at the convention site, baggage
in hand. In fact, the Red Lion
sent over a courtesy car to pick
me up and drive me over. Now,
that’s service.

| did not attend last year's
conclave in Baton Rouge, but |
have heard the disaster reports
first-hand, especially from dis-
gruntled dealers and manufac-
turers who were unhappy with
the way things went. | think that
Newington must have listened
to the complaints, because
none were heard this year. |
tape-recorded interviews with at
least half of the manufacturers,
manufacturer reps, and dealers,
and to a man they were ecstatic
about the facilities and crowd
turnout at SEANARC '80. Both
DSl and Opto just about sold out
all their merchandise, and new
products at the manufacturers'
booths drew day-long crowds.
There was even a very novel
grand prize: a year’'s |lease on a
VW Rabbit equipped with a two-
meter radio.

There were seminars galore,
running right through to the
close of the show on Sunday. In
fact, that was the reason | was
in attendance. | had been asked
by the planners of two seminar
sessions to appear on their pan-
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els, and | spent most of Satur-
day morning and part of the
afternoon on the dual session
repeater-FM panel. | had to ex-
cuse myself around 2:30 in order
to make it to the media seminar.
Both were well attended. I'll get
into more detail about these two
seminars later on, but for the
moment let me continue with
the convention overview.

Saturday night's banquet was
a total sellout even before | ar-
rived. In fact, | did not get to the
banquet and wound up having
dinner with two friends at a res-
taurant. | can give you a simple
reason for the banquet sellout:
Its featured speaker was my
friend Roy Neal KEDUE of NBC
News. Roy is probably one of
the best public speakers around
these days. His stories of the
early days of amateur radio and
covering the early days of the
space race, combined with his
personal projections for the
future of amateur communica-
tions, make for a truly awe-
inspiring evening. | know this for
a fact, as | was at his talk in St.
Louis at ARCH '80 when he left
his audience spellbound. | was
able to obtain an audio tape of
his talk this time and spent a
good part of the next morning
pulling out bits and pieces of it
and fitting them into a Westlink
newscast that would air that
evening, even before | returned
to Los Angeles. At about 10:00
am Sunday morning, | cornered
Gordon West WBGENOA and
conned him into playing
reporter for this story. We went
off for half an hour and recorded
the anchor script on cassette.
An hour later, the tape cassette
of Roy's talk, another with Gor-
don's report, and a copy of the
script were en route back to
Westlink's Production Coordi-
nator, Bill Orenstein KHBIAF, in
Los Angeles.

Every convention has a cer-
tain air about it. A topic that's on
just about everyone’s lips. This
one was no different, and the
topic of the day seemed to be
combatting the problem of will-
ful and malicious interference
caused to amateur communica-
tions by other amateurs who
chronically violate the amateur
regulations. Maybe the pres-
ence at the convention of Joe
Merdler N6AHU (who has been
leading the cleanup campaign)
and the head of the League's
Ad-Hoc Committee on Mali-
cious Interference, Carl Smith
WOBWJ, along with Southwest-

ern Division Director Jay Holla-
day W6EJJ (also an activist in
this area) had something to do
with this. | cannot say. | will tell
you that the problem itself and
finding solutions to it were on
just about everyone's lips. An
example of this was at the
Repeater and FM Forum, at
which the topic dominated at
least half of the morning ses-
sion and came up again at the
afternoon session. It was at this
forum that | first learned that the
League had announced the for-
mation of a new task force to
work at combatting the problem
on all levels. The exact make-up
of this task force was not an-
nounced, though it will have as
members those who are consid-
ered experts in the problem and
finding solutions to it. Carl did
remark that a good deal of the
effort will be made at the local
level through existing radio
clubs, repeater councils, and
T-hunt groups. Exactly how the
task force will perform its ap-
pointed duties was not made
clear.

As long as we are talking
about the Repeater-FM Forum,
let me continue for a moment.
This session was hosted by the
Western Washington Amateur
Relay Association, or WWARA
for short. The panel consisted of
WWARA President John Mar-
cinko WYFHZ, Secretary Clay
Freinwald K7CR, and mem-
bers Dale Justice KTWWR and
Bob St. Andre WA7NAN. Others
included ARRL Vice President
Carl Smith W@BWJ, Hudson Div-
ision Vice Director and VRAC
board liaison George Diehl
W2IHA, Oregon Regional Relay
Council UHF Coordinator Neil
McKie WABKLA, and yours truly.
| should note that | was not a
directed representative of
TASMA, 220-SMA, or SCRRBA. |
was asked by Ray Clark K56ZMS
of SMIRK to represent 6-meter
weak-signal interests at the
meeting, but in actuality | was
invited based on my experience
in frequency coordination mat-
ters rather than as a representa-
tive of any one specific group. |
must say that being in this posi-
tion made me feel more at ease
than when | have had to repre-
sent someone else’s views as
has happened in the past on oc-
casion. | kind of like being able
to be myself and speak my own
mind. This seminar put me in
that very position and | felt very

Continued on page 189
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NEW — ALL 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go,
with crystals supplied for seven bands (crys-
tals for 18 and 24.5 MHz bands available
when bands are ready for use).

ALL SOLID-STATE. From the pioneer.
BROADBANDED. From the pioneer.

NEW 3-MODE, 2-RANGE OFFSET TUN-
ING. Another TEN-TEC first... (1) Offset Re-
ceiver Tuning, (2) Offset Transmitter Tuning
and (3) Offset Transceiver Tuning. None
other has it. For complete flexibility, to meet
all needs, fine tuning or DX. 2-ranges: = 500
Hz or+ 4 kHz

OPTIMIZED RECEIVER SENSITIVITY.
ior an ideal balance between dynamic range
and sensitivity... from 2 gV on 160 to 0.3 uV
on 10 Meters.

NEW OPTIMIZED BANDWIDTH. Seven
response curves—four for SSB, three for
CW. Standard i-f filter is an 8-pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8-
pole CW filter and a 250 Hz b-pole CW filter.
Switch an optional filter from the front panel
to put it in series for up to 16 poles of filter-
ing. And the standard CW active audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New togagle switches select i-f
and audio filtering. Selectivity for any situa-
tion

BUILT-IN NOTCH FILTER. Variable null
eliminates unwanted signals and carriers in a
pass band from 200 Hz to 3.5 kHz with a
notch depth of more than 50 dB

NEW BUILT-IN NOISE BLANKER. Stan-
dard equipment. New Z-pole monolithic
crystal filter handles big signals easily, makes
impossible locations usable.

GREATER DYNAMIC RANGE. Better than
90 dB, typically. Reduces front-end overload
and distortion. Plus a PIN diode switchable
18 dB attenuator on the RF gain control.

new feat;lres, new performance + all 9 hf bands

NEW “HANG" AGC. Smoother operation.
2-SPEED BREAK-IN. “Fast” or "“Slow"
speeds. ""Fast’’ for instant, full break-in.
"Slow” has a longer mute time before re-
ceiver is actuated for working crowded bands
with heavy QRM and for mobile.

WWV RECEPTION. On the 10 MHz band
DIGITAL READOUT. 6 shielded 0.43" LEDs
with 5 in red, the 6th (100 Hz) in green
SEPARATE RECEIVING ANTENNA CA-
PABILITY. Use with separate components,
instant break-in linears, or transverters
“S”"/SWR METER. Easy-to-read. Electron-
ically switched.

200 WATTS INPUT. On all bands, when
used with 50 ohm load. Proven, conser-
vatively rated design. Fully warranted for first
year, pro-rata warranty for five extra years!

100% DUTY CYCLE. Full power hour after
hour without fail. [deal for RTTY, SSTV or

any hard usage.

BUILT-IN VOX AND PTT. Smooth VOX
with 3 front panel controls. And PTT control
at both front and rear panel jacks.

BUILT-IN PHONE PATCH JACKS. Easy in-
terface to speaker and microphone signals.
BUILT-IN CW ZERO-BEAT SWITCH. Puts
you on exact frequency of a station being
worked without being on the air.

BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy listening
ADJUSTABLE THRESHOLD AUTO-
MATIC LEVEL CONTROL. From low
power to full output with full ALC control
FRONT PANEL CONTROL OF LINEAR
OR ANTENNA. Auxiliary bandswitch ter-
minals on rear panel permit simultaneous
control of external relays or circuits.
AUTOMATIC SIDEBAND SELECTION.
And you can reverse it with the mode switch.
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SUPER AUDIO. A TEN-TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean. Easily ex-
ceeding FCC requirements, thanks to metic-
ulous design, fine components, and conser-
vative ratings.

HIGH STABILITY. Deviation is no more
than 15 cycles per degree temperature
change after warm-up.

HIGH ARTICULATION KEYING. 2%z msec
rise and decay time for sharp, clean keying.
BUILT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficiency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re-
moval il needed

FUNCTIONAL STYLING. Dark front panel,
convenient control groupings, “clamshell”
cabinet, full shielding, and easier-to-use size:
5%"h x 14%"w x 14"d.

POWER. Operates on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.

FULL ACCESSORY LINE. Model 217 500
Hz CW filter $55, Model 219 250 Hz CW fil-
ter $60, Model 218 1.8 kHz SSB filter $55,
Model 243 Remote VFO $139, Model 255
Power Supply/Speaker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34.50, Model 234/214 Speech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color.

Model 546 OMNI-SeriesC...... . $1189

See your TEN-TEC dealer, or write for full
details.
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TEN-TEC ,INC.

SEVIERVILLE, TENNESSEE 37862

EXPORT-STIS LINCOLN AVE . CHICAGD, ILL, 60645




Jim Cain K1TN
306 Vernon Avenue
Vernon CT 06066

Last night | dreamed it was
the peak of the sunspot cycle,
all the new HF bands were in
place, and | was sitting at the ra-
dios with five minutes to go
before the big DX contest. | had
antennas for all nine bands on
160-10 meters and was ready for
a big effort. With four minutes to
go, | programmed the memory
keyer, sharpened all the number
three pencils, and made certain |
had a “dupe"” sheet for every
band; it took three cut up gro-
cery cartons to provide backing
for nine sheets and they were
strewn here and there.

With three minutes to go, |
checked 160, often open at 0000
UTC this time of year; yep, some
Caribbean DXpeditions were
warming up for their skeds at
contest beginning. 80 was open
to Europe pretty well, ditto on
40. The new 10-MHz band sound-
ed like 40, only with stronger sig-
nals. Good old 20 meters was
going to be open all forty-eight
hours of the activity. Two min-
utes to go as | checked 18 MHz;

Anne DF3KX/FROACB and husband Hans DK9KX, working CW
from Glorioso.

Japanese contesters warming
up there, as on 21 and 24 MHz.
Heard deep Russian Asians on
10 meters. What band to do
first?

A minute left now, with com-
mercial amplifier warmed up,
homemade linear for the three
new bands cooking away, trans-
ceiver with its 15-position band-
switch ready. | reached for the
10-position antenna selector
knob but it started spinning by
itself—160, 80, 40, 30, 20, 18, 15,
12, 10, dummy, dummy, dummy.
The automatic digital selector
which puts the transceiver on
the appropriate amplifier began
clacking away in unison but out
of sync with the antenna switch.
Then dupe sheets began flying
around the room in a paper hurri-
cane but there was no wind any-
where and. . .

| put the headphones on to
hear what was happening to
cause this (nuclear war,
maybe?) while the receiver
switched itself from band to
band and mode to mode. It was
JA stations on 160, static on 10
meters, the Woodpecker, or was
it just my ears? Then the clock
struck. Everything went back to
normal electronically and | had
a nervous breakdown.

Of course it was only a dream,
but this is no joke. Mel Farrer of
KLM Electronics gave a talk last
month at one of the conventions
on the coming new bands and
hinted that log periodic anten-
nas just may be a necessity to
the operator who wants to have
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capabilities everywhere he is al-
lowed in the HF spectrum.
DXers have always been ready
for any contingency: The Carib-
bean DXpedition which falls
prey to extremely poor condi
tions and can only make con-
tacts on 3.5 MHz CW, for exain-
ple.

It has been just a year since
word began sneaking out of
WARC that some new alloca-
tions were In store for amateurs.
Of course, we don't have them
yet, but another year might see
at least one band open. The
ARRL Board of Directors has al-
ready made recommendations
on the 10-MHz band, and the
others will be undoubtedly
treated in upcoming meetings.
Some manufacturers already
had radios that could be crys-
talled for a certain number of
new bands and others have
come out with brand new rigs
that can work on the three new
slots. Pretty soon the rest will
have caught up and certainly the
antenna manufacturers only
have to change a few cutting fix-
tures to make new lengths of
booms, elements, quad spiders,
and matching devices. We in the
industrialized countries will be
ready. Amateurs in areas where
home brew is still the norm will
have more work cut out for them
but we wager that come opening
gun, the Russians and others
will be there with us.

Remember November, 1968,
when the new Extra class seg-
ments on 80- and 15-meter
phone opened up? Both were
packed at 0000 UTC, although
there had been some doubt as
to if the FCC had meant Novem-
ber 23 local time or UTC. What
the heck, hams use UTC and
who could wait? That was an ex-

citing evening, but when an en-
tirely new band opens, the Extra
segments will pale by compari-
son. It will be the biggest hap-
pening since the opening of 15
meters 25 years ago.

We are currently struggling
with an antenna dilemma which
hints at the nature of the upcom-
ing situation. Our old dilapi-
dated tower will support one an-
tenna and one human being at
the top—no more. Our BG-ele-
ment tribander is coming down
to make way for a homemade
7-element 10-meter beam in
honor of 1980, probably the last
truly good year of this sunspot
cycle. That will mean no beam
on 15 or 20 meters, but it is nice
to be really competitive on at
least one band! If a new country
comes on but avoids 10 meters,
we can probably work them with
the vertical on one of the other
bands. The tribander works OK
on all three bands but is just not
a real beam, In our eyes. It Is
time to get used to that sort of
thing because the new bands
are going to require a bunch of
compromises by most of us.
There will be a lot of dipoles in
use on the new bands that first
season, which might not be a
bad thing as it will allow more
people to use the bands, signals
not being SO overpowering.
Much of the activity will be sans
amplifier, too, also not a bad
thing.

And don't forget the race for
7-band DXCC, 7-band WAZ, and
7-band WAS!

As for this year, in early Sep-
tember 10 meters was already
open to Japan from the East
Coast. As the peak of the cur-
rent sunspot cycle is generally
accepted to have taken place in
November, 1979, it would seem

--:...:._ ‘

These were the antennas near the operating site of last April’s
Glorioso Island operation by a six-member German team.



Active Japanese DXer JA1JXR proudly displays his American-

made ham gear!

reasonable to assume that 1980
will be about the same propaga-
tion-wise as 1978, and thus far
that is holding true. K1RM set an
all-time record in the CQ
Worldwide Phone Contest last
year on 15 meters, the highest
single-band score ever on any
band, and he is out after 10
meters this year. His record, if
not broken in 1980, will surely
stand until the next sunspot
peak. VP2ZKC made an incredi-
ble 38 million points in the multi-
transmitter category which may
also stand for a few years.

In some ways, it might have
been fun to get the new HF
bands now, at the peak, but that
also might have diluted their im-
pact. Actually, they will be most
handy when sunspots are down,
as we will all have more choices
of where to effect our communi-
cations. And we are being given
time to gear up for them (pun in-
tended) by having a few years.
Now, if the deal doesn’'t fall
through (you know politicians),
we will be ready.

ROCKS AND REEFS
UNLIMITED

About two dozen entities on
the DXCC countries list have no
permanent population, some
have weather stations with ro-
tating crews and some just have
zero people always, except for a
boatload of visiting hams every
decade or so. With some regu-
larity, the “should these count
for DXCC?" question comes up.
The arguments are well-worn
but bear repeating here.

On the pro side of the argu-
ment, the justification goes like
this. Although uninhabited
rocks and reefs are certainly not
“countries” in the average per-
son's eyes, and even though

DXers refer to them as
“entities,” not countries, they
are legitimate for DXCC be-
cause DXCC is merely a game
which the rocks and reefs make
more interesting and fun to play.

FH8YL (above) and husband FH80OM are the two active amateurs

on Mayotte Island.

And besides, the R and Rs are
not as rare on the radio as some
countries. Furthermore, world
politics actually plays little part
in DXCCing, thus no attempt
need be made to have DXCC re-

flect the world at large, i.e., real
countries.

The con side of the argument
points out that it is nearly im-

Continued on page 187

Call Via OH@SUF

A4XIH G4GIR OH2VY/OHD

ATXA DJ9ZB OHOXZ

ATXD PO Box 4747, Doha, Qatar OJOMA

COTRCB Box 52, Camaguey (No IRCs) PJ2FR

CS1BI CT1XK P29LB

CT2CE AGIK DJIUSIST3

T2DE WBIIFD SVRAD

CI1MJ EA3NE SVAAT

CITMK EAIWZ TLAJM

C31MS EAIMS TU21

C31TD WA3OMQ TU4AT

C31uB DL7THZ TU4AW

C31Ul KTVAY T3AT

C31UN DF3HN UA1PAL

Ccaz WEB7VDN VKICCT

C5ABK GaLap VK9ZG

C5ACC KB4GQ VP2KC

CSACO W2TK VP2MM

DX3UBIM JA3IUB VP2VGA

WAZUUK/DU WBOMFC VPBPP

DEBAP WB20HD vQacy

EADG. Box 544, Cuela VUZRAK

ELBA K4SE YJBDH

FBAXY F&CIU YJBIND

FBBZO FBEYB ZB2GK

FM7BW WB4IWW ZK1CF

FM7WW WB4AXN ZK2YY

FMOFJE F5VU ZL3IMAJC

FPOFOM FPOFON W1IHN 3B8BD

FROFLO Box 200, Tampon via 97430 France IBBZV

DJ2BW/HBR2 Callbook address 1897V

DFAGU/HBO Callbook address JD2El

HKEBKX WB4QFH PO Box 1139, 3D6BRS

West Palm Beach FL 33402 4STEA

HS1AMI VE3DFB 5H3IAA

H44PD Box 350, Hanlarl, Solomons ENQKUY

H44SH AD1S 5Z4YV

121ZCNAS I2USR 600DX

J2BAZ IBJN BQTAZ

KG4KK NEAWD 9G1RF

KG4WM WB1COR 9G1RI

KCEDC AD1S, G. Adkins, PO Box 32735, aGMBPW

Oklahoma City OK 73123 gz7Csd

WESOTILX KASCCD
QSL Managers—Lists of QSLing information are available everywhere, and we do mean
everywhere. We have tried to make this list useful in a special way by listing stations actively
worked on the bands during the month of August. This is a regular part of this DX column in 73.
You will note some listings which are the same as they have been for years. The idea is to pro-
vide you with useful information for your recent DXing.

OHI1PA

Callbook address
OHZKI

8/80 OHONA
K2TJ

WEB2FLB

DF2RG

KAZFRP

AF4B

W5ERU

Box 520, Abidjan
HBOBTQ

KSTC

G3XZF

UAT0OSM Box 47, Archangel
VKSQX

VR3OT

W4HR

W1CDC
WA3SUBN

WETKV

KSHK

WBOTNY
JAJARY

Box 39, Port Villa, Vanvatu
Box 292

ZL2A0F

K5YY

WBBWMS
KSBDX

ZL1BIL

ZL1BIL

WS5RBO

N7RO

WBa0QU

Box 83, Bagamoyo, Tanzania
JITIMD

JAZAJA

1I2YAE

Four Winds, Male, Maldives
WAI1ZFS

Box 76, Ghana
Bureau

aY4BW
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CONTESTS

Robert Baker WB2GFE
15 Windsor Dr,
Atco NJ 08004

DELAWARE VALLEY RADIO
ASSOC. QSO PARTY
Starts: 0000 GMT November 1
Ends: 2400 GMT November 2

The Delaware Valley Radio
Association is celebrating its
50th year of operation with this
first annual QSO party. Con-
testants must work a total of
five DVRA members on 80
through 10 meters during the
48-hour period. Use the lower
portion of each General class
phone and CW band.

Log sheets are 10 be submit-
ted to: William Cunnane
KA2BBZ, Apt. 18, Princeton
Arms East, Cranbury NJ 08512.
Please include an SASE. All par-
ticipants with the required num-
ber of QSOs will receive a formal
printed award.

DELAWARE QSO PARTY
Starts: 1700 GMT November 8
Ends: 2300 GMT November 9

Sponsored by the Delaware
ARC. Stations may be worked

once per band and mode for
QSO and multiplier credits.

EXCHANGE:
QSO number, RS(T), and DEL
county, ARRL section, or coun-

try.

FREQUENCIES:

CW—1805, 3560, 7060, 14060,
21060, 28160.

SSB—1815, 3975, 7275,
14325, 21425, 28650.

Novice—3710, 7120, 21120,
28120.

SCORING:

DEL stations score 1 point per
QSO0. Multiply total by the num-
ber of ARRL sections and DX
countries worked.

Others score 5 points per DEL
station worked. Multiply total by
the number of DEL counties
worked on each band and each
mode (maximum of 36 multi-
pliers possible). Three DEL
counties are Kent, New Castle,
and Sussex.

ENTRIES & AWARDS:

Appropriate awards will be
given to the top scorers. In addi-
tion, a certificate will be award-
ed to all stations working all
three Delaware counties. If you
work all three counties and want
the WDEL Award, send two
15-cent stamps and an address
label. Mail logs by December
15th to: Charlie Sculley AE3H,
103 E. Van Buren Avenue, New
Castle DE 19720. Send an SASE
for a copy of the results.

IPA CONTEST

Contest periods are: 0700 to
1000 and 1400 to 1800 GMT on

both days, November 8 & 9

The International Police As-
sociation Radio Club (IPARC)
British Section is sponsoring
this year's contest. Participants
are eligible to work the Sherlock
Holmes Award (SHA) and the
contest is open to all radio
amateurs and SWLs. Use all

bands on CW and SSB. No
cross-band or cross-mode con-
tacts are permitted. For a con-
tact to be valid, one of the two
stations must be an IPA RC
member. Each station can be
worked only once per band.
EXCHANGE:

Non-members send RS(T) and
serial number. IPA members

Continued on page 199

Nov 1-2 ARRL Sweepstakes—CW

Nov 1-2 Delaware Valley Radio Assoc. QSO Party
Nov 8.9 European DX Contest—RTTY

Nov 8-9 IPA Contest

Nov 8- Delaware QSO Party

Nov 9 International OK DX Contest

Nov 15 DARC Corona 10-Meter RTTY Contest
Nov 15-16 ARRL Sweepstakes—Phone

Nov 29-30 CQ Woridwide DX Contest—CW

Dec 6-7 ARRL 160-Meter Contest

Dec 6-8 Connecticut QSO Party

Dec 13-14 ARRL 10-Meter Contest

Jan 10-11  Hunting Lions in the Air

Jan 17-18 73's International 160-Meter Phone Contest
Jan 18 FRACAP Worldwide Contest

Mar 7-8 1981 SSTV Contest

1980 MASSACHUSETTS
QSO PARTY
Bristol County Colorado
K1KJT 91,576 KAOCLS 104
N1AS 15,150 Delaware
W1FJl 14,112 N3AHA 388
Essex County Georgia
WA1UZH 10,802 K4VN 326
Franklin County Kentucky
K1UR 554 WA4QMQ 146
Hampden County AB4Y 140
K1UR 6 Montana
Hampshire County K7PGL 182
K1NWE 90,530 KA1EA 58
K1UR 342 Nebraska
Plymouth County WOOLL 74
WB1ANT 165,330 New Mexico
KA1GG 70,710 KB5DQ 140
K1VUuT 18,142 New Jersey
Berkshire County KSCW 168
WB1HIH 104,576 WA2WJL 156
K1UR 9,230 WwaCC 8
Middlesex County KAZ2EGO B
KA1CLV 4,500 New York
K1UR 176 WB2THN 196
Norfolk County W2WSS 150
N1ADY 10,878 N. Dakota
K1MEM 7,602 KCow 112
K1UR 170 Oklahoma
Suffolk County WDSICO 170
N1EE 68,262 KA5SFVJ 8
K1UR 24 Oregon
Worcester County KATEOG 74
K1UR 156 Pennsylvania
WA3JXW 24
STATES Washington
Arizona WDOOCL 372
AK7J 58 K7NW 66
California Wisconsin
WETPC 582 K9GTQ 324
W6E0UL 120 K9GDF 210
High Novice Score KA1CLV with 4,500 points
High Score in 1980 Mass. QSO Party—
WB1ANT with 165, 330 points
HighClub Yankee Clipper Contest Club with 244,394 points
K1UR worked 8 counties mobile—
1stin3,2ndin4,and 3rd in 1.
LUGEF 1st Argentina
PA3AIC 1st Netherlands
SPONSORS K1KJT, N1AS, W1FJI
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1. SENSITIVITY: Superb amplifier circuitry with performance
that can’t be matched at twice the price, Average sensitivity

of better than 15 mV trom 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:D.1Hzto12MHz, 1 Hz to 50 MHZz, 10 Hz

over 50 MHz.

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

and minimize RFIl so necessary in many user envircnments.

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 paneil.
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 tacility with a common

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

5. ACCURACY: A choice of precision to ultra precision time
base oscillators, Our =1 PPM TCXO (temperature compen-
sated xtal oscillatoryand =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 tor 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 propaortional
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 ot less than 100 ma.

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

gate or sample time g
MODEL 7010A 600 MHz

L= soio

L G

-

_ilu:_

-

v, 0

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 B010/8013: 3" Hx 7-1/12" Wx 6-1/12" D

Series 7010: 1-3/14" Hx 4-1/4" W x 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-ol-the-Arl
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. (NO
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 competle

al twice its price for comparable quality and performance.

MODEL 8010A/8013 1.1 GHz/1.3 GHz
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RESOLUTION

ODEL _ PANGE i o i B GATE EXT.CLOCK SENSITIVITY  NICAD
(From10M2)  sragmiLiTy AGING  DESIGN 10Hz10500MHz S00MHz1011GHz  TIMES  12MHz 60MHz Max Freq INPUTIOUTPUT CONTROL BATTERY PACK
[] B += 1 FPN (3 : . 10 H2 YES N YES
: M H == PPMIYR TCXO 5T MN/A 1. 1. 10 sec R 'HZ B00MHzI  OPTIONAL " OPFTIONAL
-1 & jm il N
EEL Bl S (4) . i 10 Hz YES ES YES
A 3t LPEM S Y AR 01, 1.1. 10 sec Fz & 11.1GH2  STANDARD Lo OPTIONAL
W) EERs XD
w173 - r - i-:a--'_-l . b= -~ .,_,..l‘ - {&] o - :E:'H.-_' ITES 1;_1 "I'EE
= e ULl ~ i, 01,11, 10sec. =~ - * (13GHz) STANDARD - OPTIONAL
OO = Tempearature Compensaled Xtal Osotliator **0OCX0 = Proportional Dven Controlled Xtal Oscillaios
cRIES TO10A SERIES 8010A/8013 ACCESSORIES
010A GO0 MHz Countaer - 1 PPM TCXO $5199.95 #B010A 1.1 GHz Countar- 1 PPM TCXO $399.00 HTA-100 Telescope antenna with
Mo1A BOOMHz Counter-0.1 PPM TCXO  £249.95 . MEO10.1A 1.1 GHz Counter- 0.1 PFM TCXO 3450.00 right angle BNC § 8.95
PTIONS: HE010.054 1.3GHz Counter - .05 PPM Oven  54949.00 HP-100 Proba, 50 Ohm 1X £13.95
- H Handla!/Tit Bail (nol shown) 2 g HEOT3 1.3GHz Counter-0.1 PPM TCXO $550.00 BP0 Probe, LG-Pass
Ji-Cad:701 Ni-Cad Battery Pack & Charging ¥R013.05 1.3GHz Counter - .05 PPM Dven 559900 Audio Llsage $16.85
Circuitry Installed Inside Unit $19.95 : ¥F10e P’_';'DE' Hi-L : 518.05
=C-70 Extarnal Clotk Input/Qutput £35.00 OPTIONS General Purpose 5188
=C-T0 Carry Case - Padded Black Vinyl $9.95 #NI-Cad-B01 Ni-Cad Banery Pack & Charging 54% 85 #LFM: 1110 Low Freqguency Mulliplié :
Circuitry Installed Inside Unil X 10. X 100, X1000 >119.585
#CC-B0 Carry Case - Padded Black Vinyl S 9095 For High Resclution of Audio Freg
~55 5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 1 '800 327 591 2
FROM FLORIDA (305) 771-2051/2

rg 10 Ul S and Canada add 5% for stupping. handling and insurance tc a maxmum of $10 00 Al other orders acd 15°

tax Personal checks must ciaar Delt
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RTTY LOOP

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

November—the month of
Thanksgiving! And what does a
columnist have to be thankful
for if not his readership. Let's
take a look into the mailbag and
see what some of you have had
to say.

We start off this month with a
note from Frank Salerno Il in
Weirton, West Virginia, who
writes that he recently read 73’s
Introduction to RTTY (available
from 73's Radio Bookshop at
$2.00) and was impressed by
RTTY art. Frank wonders if there
are any current sources of RTTY
pictures.

Sorry to say, Frank, | know of
none. A company representing
itself as a purveyor of RTTY art
popped up in these pages a
number of months back, but no
one had seen any products. It
would seem as though some de-
mand exists for this service,
though, and perhaps someone
will step into the void in the near
future. Until then, though, the
pest way to get pictures is off
the air, either in contacts or just
by monitoring. Especially at this
time of year, with the Christmas
season approaching, the air-
waves are full of sleighs, rein-

RECEIVER

deer, and scantily clad girls. If
you do not have facilities to re-
ceive, perhaps another ham in
the area can help you out. Ask
around.

Chaplain Paul E. Phelps
WABZLJ/6, a major in the U.S.
Army stationed in California,
writes about his 6800 computer
system, based on the Motorola
MEK-D2. With 40K of RAM, a
Percom LFD-400 disk, and a
HAL DS-3000 terminal, Paul has
more than a minimal system! He
would like to use his ASCI| print-
er, type unspecified, to copy off
the air. His stumbling block is
getting the five-level Baudot
code into the computer for
translation to ASCII.

Well, Paul, there is no way
that | know of to input five-level
Baudot at machine speed into
an ACIA. Although the ACIA is
basically a UART, it uses pro-
grammable registers to set up
the bit pattern, speed, parity,
etc. Five bits just ain't one of the
choices! Now, you can, if you
need to input through a serial
port, use a conventional UART,
such as the 1013, to input five
bits onto an eight-bit bus, and
just tie the extra bits down. The
technique | use in my RTTY pro-
gram, also written for the 6800,
Is to use one bit of a PIA as a
software UART, much as Motor-

AUDND DUT 8n " %000
i -
]mm ouT - TRANSMITTER
AUDHD IN
AUDID W AUDID DUT
s§T-85000
Moo
MO0D
B0mA LOOP 28

DS
2000
KSR

Fig. 1.
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ola did when they created the
(in)famous MIKBUG. Since you
do not need the whole PIA for in-
put, just one bit, you might look
closely at your existing I/O slots
to see if there is not one lone bit
hanging around that you could
use. The program published
here about two years ago would
make an easy job of receiving
with such an input.

Another military man, Capt. S.
C. Anderson W2GFN, USN RET,
drops a line about a machine |
have not heard much about. He
has a Teletype Corporation
Model 35 and believes that the
loop current should be 500 mA.
He notes that this is no real
problem, as he has the 500-mA
selector magnet driver card. He
wonders, however, whether the
magnets should be in series or
parallel. Tell you the truth, Cap-
tain, | don’'t know. But | am sure
one of our readers does, and |
will pass along the information
as soon as | get it.

A letter from Cary, North
Carolina, brings news of a new
RTTY repeater. Howard Cochran
WA4PPN relates that a group has
formed to put a RTTY repeater
on the air in the Raleigh, North
Carolina, area. The frequency
pair to be used will probably be
144.75/145.35 MHz, in the new
lower subband. Apparently, the
more widely used 146.10/146.70
pair was already in use in the
area as a voice repeater. How-
ard makes a plea for groups in
other areas to consider RTTY
when laying out bandplans, as
well as other non-voice users.

Of the continuing saga of get-
ting this piece of equipment
or that one onto RTTY, there is
never an end. Charles Dykes
K4CUU of Florence, Alabama,
has been trying to key the FSK
circuit on his Kenwood TS-180S
with an Info-Tech M-150. While
Info-Tech advised him that the
keyboard should work just
peachy, he has had problems.
With FSK, he is reported as hav-
ing hum or ac on his signal, with
a fuzzy mark. No problems are
noted with AFSK input or SSB,
just on FSK. Grounds and all
have been checked, and Charles
even plugged a dummy plug into
the jack and got the hum with-
out the Info-Tech or cable at-
tached. Kenwood drew a blank.
Any of y'all (he is from
Alabamal!) have an idea? If so,
drop me a note, and | will be sure
to pass it along to Charles and
the rest of us.

Storage of messages, pic-

tures, etc., is always a head-
ache, especially if you have to
contend with miles of punched
paper tape. Some years back |
tinkered with recording AFSK on
tape as a storage medium; that
was B.K.C. (Before Kansas City),
don’t ‘cha know, but it worked,
after a fashion. Now comes
word from Stan Henderson
N6BHT/DUZ, a.k.a. NNNQIDR on
Navy MARS, that he is doing just
that, and doing it well. Fig. 1is a
diagram of just how he does it,
too.

Stan uses a HAL DS-2000KSR
terminal and HAL ST-5000 de-
modulator. The ST-5000 regener-
ates audio input as new AFSK
output tones. Recording these
clean tones solves many of the
problems | used to have with re-
cording off-the-air signals. He
uses it to record many of the
transmissions passing through
his station, which otherwise
would require paper tape. Since
he uses common audio cas-
settes, he has many of the same
advantages users of computer
cassette interfaces enjoy, such
as long recording times in a
small package and easy avail-
ability of media.

The heartbreak Stan notes is
when you record a picture at the
beginning of the tape, thus on
the leader. While Stan advises
us to check the cassette careful-
ly to wind the leader past the
heads, he could also use the
short leaderless tape now mar-
keted for computer use.

A small audio transformer is
used to match the speaker out-
put to the 500-Ohm line; this
would not be necessary if a
500-Ohm output were available
from the receiver. Any small,
cheap transformer of the appro-
priate impedance should suf-
fice.

Stan has a viable system
here, which should appeal to
those who cannot get paper
tape, or who need an auxiliary
storage system. Incidentally,
the RTTY Loop in the April, 1978,
73 Magazine covered various
kinds of storage media, includ-
ing audio tapes.

More on the boards for next
month—*“Something for Every-
one,” as the song goes, Have
something you would like to
share with other RTTY or com-
puter freaks? Drop it along to
me, at the above address, for in-
clusion in the Loop. Please re-
member, though, if you want a

personal reply, to include a self-
addressed, stamped envelope.



SOMETIMES
THE BEST COSTS
A LITTLE MORE...

BUT you get a LOT more
for your money.
For instance:

@ Full length .72 character line and 24 line screen

@ True "ASR" operation—type into 50 line on-screen
buffer while receiving

@ 150 line receive buffer and power off EAROM storage

@ Ten HERE IS messages plus CW ID, WRU, and SEL-CAL

@ Original split-screen plus bright/dim display of RX/TX text
@ Control Functions clearly marked on the keytops

@ On screen status indicators and time

@ P31 eye-ease green screen phosphor (white also available)

®All three modes—CW, Baudot RTTY, and ASCII
Computer code

@ Upper/lower case ASCII with all control characters;
110-9600 baud

@& ST6000 multiple active filters and detectors
for super reception
@ Crystal controlled TX tones matched to RX filters
for true transceive
@ Interface LOOP, RS232, MIL188 and CMOS with
no extra options to buy
® Full RS232 Modem connector and full or half-duplex
for computer use

@ HAL one year warranty and ten years' experience
with RTTY

DS3100 & ST6000 . . . $2550°

.=« AND THEN

SOMETIMES
IT DOESN'T!

COMPARE with other similarly
priced systems —note these
extra features and better
performance for fewer dollars:

@ Full length 72 character lines and 24 line screen

® “‘Semi-ASR" operation by typing into 255 character
buffer while receiving

@ Pretype the entire 1728 character screen

@ Two programmable HERE IS messages plus CWID

® Keyboard Operated Switch (KOS) for automatic TX/RX control
@ Bright/dim display of RX/TX text

@ Labeled controlled keys plus on-screen status line
for easy operation

@ All three modes—CW, Baudot RTTY. and ASCII
Computer code

@ 1-175 wpm CW, 60, 66, 75, 100, 133 wpm Baudot;
110, 300 baud ASCII

@® Word wrap-around, Unshift On Space, Synchronous Idle
@ Edit as you type with Word Mode

@ High performance external demodulator rather than
built-in compromise

@ Internal Loop Supply and Motor control for full TTY
machine compatibility

® Solid state RTTY Loop interface; both cathode and
grid-block CW outputs

® HAL one year warranty and ten years’ experience in RTTY

DS2000, MR2000
ESM914, STS5000. . . $1029*




AWARDS

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

Over the past year, it has been
my pleasure to work with a very
knowledgeable friend, Mr.
Chuck Ellis WOYBV, founder, ed-
itor, and publisher of the New
DX Awards Guide. Determined
to consclidate a single source of
information for would-be DXers,
Chuck has compiled what | feel
s probably the most compre-
hensive awards manual in exis-
lence today.

| believe one of the features
particularly original is that
Chuck has provided application
forms for the many incentives
offered. Though these applica-
tions are not a specified format
of the sponsor, they can be ap-
preciated as a great aid to the
many volunteers who have to
validate applications as they are
received.

Packed within the covers of
this 164-page manual, you will
find award programs featured
from all parts of the world.
What's even greater, the manual
is assembled in a loose-leaf for-
mat so changes, additions, and
deletions easily can be made as
they occur.

A lot of hard work and count-
less hours burning the midnight
oil went into the editing of this
publication. Conservatively
priced at $14.95 prepaid ($14.95
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+ 16 o0z. postage charge for
overseas), | consider this man-
ual a must buy for the serious
award hunter. Be sure to inform
Chuck that you read about his
Awards Guide right here in the
Awards Column of 73. And most
important, should you learn of
additional awards which either
Chuck or myself can utilize for
either of our awards publica-
tions, be sure to submit them at
your earliest convenience.

Order your New DX Awards
Guide by enclosing your pay-
ment to Charles Ellis, Box 1136
Welch Station, Ames |A 50010.

Traveling south of the border,
this month we learn of three very
popular awards from the coun-
try of Brazil.

PACW AWARD

The PACW Award is issued by
the Para CW Group, our South
American friends in Brazil. To
qualify for this award, amateurs
must have worked at least two
of the PACW members via CW
on or after January 1, 1980.

To apply for this award, state
the callsign, date and time in
GMT, and signal report. Appli-
cants are requested not to send
QSL cards! Have your list of
contacts verified by two ama-
teurs, a club secretary, or by a
notary public. Award fee is 10
IRCs, Send your applications to:
PACW, PO Box 203, 66.000

Belem, Para, Brasil, South
America.
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| might add that this award is
available to shortwave listeners
as well. The same award rules
apply.

PACW members who qualify
for contacts are: PYBAA,
PYBACR, PYBACS, PYBAFH,
PY8BI, PYSBDP, PYBEL, PYS8FI,
PYBHP, PYBJS, and PYBZIC.

My special thanks to Fred
Van Aalst WR4RAD for provid-
ing this award information for
our column.

CWSP AWARD

The CWSP Award is issued by
the “Sao Paulo Group of CW"
for all radio amateurs who have
worked five different members
of the organization on CW only.
To be valid, all contacts must be
made after October 15, 1976.

Do not send QSL cards when
making application. Merely list
all five QSOs by stating the call
of the station worked, the date
and time in GMT, the band, and
signal report. Enclose your ap-
plication along with an awards
fee of 10 IRCs. Be sure to have
your list of contacts verified by
at least two amateurs, a radio
club secretary, or by a notary
public. SWL endorsements also
will be granted utilizing the
same rule requirements. Special
endorsements will be given for
10, 20, 30, and additional multi-
ples of 10 stations worked.

Mail your application to:
CWSP, PO Box No. 15.098, 01000
—Sao Paulo, Brasil, South
America.

CWSP members are; PY2 AA,
AAl, ACH, ADI, AEO, AES, APE,
ARX, ASI, ATL, AVB, AWL, BTR,
BW, BWD, BZD, CJw, CPU,
CQM, CzZX, DCP, HDP, DJE,
DML, DY, EM, EMM, ESY, FFA,
FWR, FWT, GPA, GVV, GXC,
GWF, GWO, GYB, JM, JN, JX,
KN, OE, RG, SI, TR, WD, WSS,
XB, YP, ZA, and PY1DG/2.

BRYLA AWARD

The YLs of Brazil offer a spe-
cial award incentive for working
the many YLs of their own coun-
try and countries around the
world.

Known as the BRYLA Award,
the applicant must make con-
tact with YLs of 12 countries on
3 continents plus 8 YLs in Brazil.

List the usual logbook infor-
mation and have your contacts
verified by at least two ama-
teurs, a local club secretary, or
by a notary public. Submit your
application along with an award
fee of 10 IRCs to: Therezinha
Cardoso PT2TF, SQN 102, Bloco

E Apto 604, Brasilia DF CEP
70.000 Brasil, South America.

And while speaking of YL
Awards, we have a couple I'd
like to mention that are being of-
fered stateside.

DX-YL CERTIFICATE

Known as the DX-YL AWARD,
applicants may only be YL oper-
ators. They are required to work
25 other YLs outside their own
country. All contacts must have
been made on or after April 1,
1958, to qualify.

All QS0Os have to be made
from the same QTH, or within a
25-mile radius. Contacts do not
have to be with 25 separate
countries but contacts with 25
DX-YLs are required.

Do not send QSL cards! Have
your logs verified by at least two
amateurs or a local radio club
official. Submit your log to the
Award Custodian: Emma Berg
WaJuv, RFD 2 Box 171, Law-
rence KS 66044. Stickers will be
awarded for each group of 10
YLs contacted outside your own
country.

Even though there is no
charge for the DX-YL Award, ap-
plicants may donate stamps or
small amounts of cash to defray
costs.

DX-YLCC AWARD

Looking over the rules of the
DX-YLCC Award, | would have to
say that this is probably one of
the toughest awards on the DX
scene. To qualify, two-way com-
munications must be made on
any amateur band with 100 dif-
ferent licensed DX YLs, with not
more than two YL contacts from
any one country.

All contacts must be made
from the same QTH and not to
exceed a 25-mile radius if a
change of QTH is necessary.
Any band or mode may be uti-
lized, but crossmode contacts
do not count.

YLs contacted must be lo-
cated in countries listed on the
ARRL DX Countries List. The
QSL confirmation must clearly
state the station contacted was
operated by a duly licensed wo-
man amateur operator.

QSLs are to accompany all
award applications. Include a
list of contacts in prefix order.
Include the callsign, operator's
first name, the band and mode
of operation, and the date and
time in GMT.

Though the award is issued at

Continued on page 185



1234-240 p.—21 Custom

e AR ~ An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

take of these 24 unique for
any electronics books ALL
(values to*1017%) for only SIX

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

1066-882 p.—The Illlus- 1 |
trated Dictionary of Elec-
tronics ($19.95)

3

%; \

p 1 ﬁ‘? . 1169-504 p.—The GIANT 1146-504 p.—Radio Propaga- ! 8224-672 p.—The Complete
-G Handbook of Computer tion Handbook ($17.95) [ =i Handbook of Radio Receiv-
14,
| L ECIR Projects (§15.95) | 1136-504 p.—Practical & T itt
| oo Pra N\ Electronics Math (§15.95) § e I RORARCAER AB1S:)
| :.""'I'-_-Ef"ri -E%J e The | N VER.&

Handboolk > ﬂ ﬂ.
L .

S of

Computer

| T Projects

1087-192 p.—All About
1225-322 p.—Master SRIPROROD (9705

=5 < Handbook of Electronic i : . e
1113-182 p.—Understanding . BEE vobiss 3 Fivalas—aod : Y

Electronics ($8.95) g™ Edition {514.95)

|
:
\

-k

806-420 p.—The Power Supply HHIOW TO REPAIR 1006-15 p.—Build-it Book of

Handbook ($12.95) cLocKs Solar Hutmg Pm}n::s {$9.95)

1168- ‘IEZ p.—How To Repair
Clocks ($9.93)

1199476 p.—The Master A
IC Cookbook ($15.95) ri .
wﬁ , 1119-434 p.—Color TV

Trouble Factbhook—

.--;:-':"' _pd _ Problems & Solutions— su
oy L~ \ il 4th Edition ($12.95)
1167-168 p.—Electronic Music f‘\

Synthesirers 1!9 a85)
g0k B .“n q

oNTROL

! Il ““ e h,
ﬂlﬂm fiwhntg- 971-196 p.— Miniprocessors: h = ss H ,.-'M

1059-448 p.—The Complete

E B From Calculators toComputers - = - .
Huﬂh‘[s 1 .--l"J ($9.95) :  BRE 3 :ﬂn&buﬂﬁﬂ;sﬂf Magnetic Record
i“ﬁ“’dl“g | ardt M|!|Ilr e - L ! ) H,_, 5 e i g X r
(e .I'PJ. ms 15~ 1255-308 p he Complete
HIEE PROJEC Shartwave Listener's
ELE‘:TRE the T';pllﬂm : Handbook—2nd Edition (%14 .95)
n 3 L.
5 y Batas ¥ Tams
_.——""'

il
P e b tiil:tdt““h ol
1 I.

:i:': '5-'.‘ Q1 -
:::::II 4 .. H_ r"' i]' I-‘[L[
!h’b ! Fa
S e .

T BA7-244 p.—106 Easy Elec- B0OO0-704 p.—Masler Hand- 1212-508 p.—The Practical B

1222-266 p —Advanced Radio
Control. including Rockels &

- 3 -
=2 tronics Projects—Beyond book of 1001 Practical Elec- sl . E =
Robots—2nd Edition ($12.95) Handbook of Amsteur Radio 1196-280 p.—Adding Solar

A (e Transistor ($8.95) g2 tronic Circuits (§15.93) FM & Repeaters ($15 95) vat To Your Home ($12.95)
M;ﬂ. we sendyousourchoweolbolthesepractical | B D D DD OO OO OO O O OO O ' &

Facts About Club Hemhership

(Hme- md moneyv-saving books as part of an un-
usual offer of a Trial Membership in Electromcs Book

ELECTRONICS BOOK CLUB ..

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the b books circled below. |
understand the cost of the books | have selected is
only $2.95 for all 6. plus a small shipping charge. If
not delighted, | may return the books within 10 days
and owe nothing, and have my Trial Membership
cancelled. | agree to purchase at least four addi-
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COMPARE THESE FEATURES WITH ANY uNiT AT ANY PRICE

FREQUENCY RANGE: Receive and transmit: 144.00 to 147.995 MHz,
5Khz steps + MARS-CAP CAPABILITY BUILT IN (142-149.995 MHz).

ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.

SIZE: UNBELIEVABLE! ONLY 6 3/4" x 2 3/8" x 9 3/4". COMPARE!
MICROCOMPUTER CONTROLLED: All scanning and frequency-control
functions are performed by microcomputer,

DETACHABLE HEAD: The control head may be separated from the radio
for use in limited spaces and for security purposes.

SIX-CHANNEL MEMORY : Each memory is re-programmable, Memory is
retained even when the unit is turned off.

MEMORY SCAN: The six channels may be scanned in either the “busy”
or “vacant” modes for quick, easy location of an occupied or unoccupied
frequency. AUTO RESUME. COMPARE!

FULL-BAND SCAN: All channels may be scanned in either “"busy” or
“vacant” mode. This is especially useful for locating repeater frequencies
inan unfamiliar area. AUTO RESUME. COMPARE!

INSTANT MEMORY-1 RECALL: By pressing a button on the microphone
or front panel, memory channel 1 may be recalled for immediate use.
MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can
be adjusted from the microphone for convenience in mobile operation.
ADDITIONAL OFFSETS: Provides three additional offset values: +0.4
MHz, +1 MHzand +1.6 MHz. Other offsets may also be obtained.

25 WATTS OUTPUT: Also 5 watts low power for short-distance commun-

jcation.

DIGITAL S/RF METER:LEDS indicate signal strength and power output.
No more mechanical meter movements to fall apart!

LARGE '%2-INCH LED DISPLAY: Easy-to-read frequency display
minimizes "eyes-off-the-road"” time,

PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL:
Any frequency may be selected by pressing a microphone or front-panel
switch.

SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The
squelch sensitivity is superb requiring less than 0.1 uV to open. The
receiver radio circuits are designed and built to exacting specifications,
resulting in unsurpassed received-signal intelligibility.

TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is
optimized by the same high standard of design and construction as is
found in the receiver. The microphone amplifier and compression circuits
offer intelligibility second to none,

OTHER FEATURES: Dynamic Microphone, built in speaker, mobile
mounting bracket, external remote speaker jack (head and radio) and
much, much more: All cords, plugs, fuses, microphone hanger, etc.
included. Weight: 6 Ibs.

ACCESSORIES: 15 REMOTE CABLE..... $29.95. CS-6R A/C POWER
SUPPLY..... $49.95. TOUCHTONE MIC. KIT..... $39.95.
EXTERNAL SPEAKER.....$18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176

Telephone (305) 233-3631 ® Telex: 80-3356

Hours: 9-:5 Mon.-Fri. 5

U.S. DISTRIBUTOR
DEALER INGUIRIES INVITED
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Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

As long-time readers of Leaky
Lines may know, my real line of
work is a bit off the beaten track.
I've been a professional song-
writer for years, having been
lucky enough to have produced
several pretty important songs.
This can lead to complications
when you want to get on the air
for a few contacts. Word has a
way of getting around and it can
be a real problem.

One thing | duck immediately
s any query concerning the
titles of my songs. Then comes
the inevitable gquestion: “Have
you written anything that | might
know?”

“Sure!” | answer, making a
joke out of it. “The Star Span-
gled Banner,” “"Happy Birthday
to You" and "Hail, Hail, the
Gang's All Here.” This usually
will discourage any further
questions—but not always.
There's always that persistent
cuss who gets an idea in his
teeth and hangs on like a bull-
dog. | generally tell him to go to
his local library’s reference sec-
tion and look me up in the
ASCAP Biographical Dictionary,
where he can find the informa-
tion. But even that doesn’t satis-
fy some of these people. . .they
simply won't take no for an
answer. But | want no part of it,
for good and ample reasons.

| was once in contact with a
ham who was interested in my
writing credits. Some days after-
ward, | got a piece of mail and
for some reason failed to deal
with it in my customary fashion.
(I generally mark it “REFUSED"”
in big red letters and give it back
tothe postman.) |l opened the en-
velope inadvertently and regret-
ted it immediately, for there
were some song lyrics inside. |
glanced at them quickly and
threw them right into the basket.

LEAKY LINES

Apparently one was called |
Remember September.”

About two years later, | wrote
a song called “November Mem:-
ories,” a totally undistinguished
song that was unsuccessful. It
wasn't even my title, but that of
my co-writer. But, evidently the
guy who had sent me the unso-
licited manuscripts had a son
who had recently completed law
school, and he must have con-
vinced the joker that he ought to
file an action claiming plagia-
rism or infringement.

| had to get an attorney, he
had to file briefs, and there were
all sorts of other costs involved,
not to mention the enormous
loss of time. Despite the noto-
rious tone deafness of judges
and juries, the case was thrown
out. The guy didn’t get a penny.

Why was he unsuccessful?
Simply because there was noth-
ing even remotely similar in the
two songs. Only the titles were
somewhat related because of
the use of a month and the con-
cept of memory. But titles are
not protected by copyright. That
is why they write thousands of “|
Love Your..." songs. There's
no possibility of doing anything
truly original any more. All
songs are variations of other
SONgs.

Notwithstanding the unvar-
nished truth that professional
songwriters have no intention of
becoming involved with ama-
teurs, these characters (and
there must be millions of them)
insist upon imagining that the
world is just waiting breathless-
ly for their “masterpieces.” It's
ridiculous.

That's why | detest it when
hams insist on talking about
songs. How do you suppose a
physician would feel about dis-
cussing medicine on the air?
How would a professional ath-
lete feel about arguing with
some dummy who'd never gone
beyond sandlot, pickup ball
games? I'm not looking for col-
laborators. . .| have more than a
sufficiency of them. What
makes some amateur think that
a professional would be even re-
motely interested in collaborat-
ing with him?

| wasn't exaggerating about
enormous throngs of would-be

songwriters. |I've been stopped
on highways by state troopers
who, when they found out what |
do for a living, immediately
pulled some scruffy song
poems out of their tunic pock-
ets, and tried to pressure me to
write melodies for them. | de-
murred, preferring to take the
summons instead. |'ve been ap-
proached by elevator operators,
waiters, busboys, dentists, ser-
vice technicians and mechan-
ics, school teachers, grocery
clerks, mailmen, barbers
(they're just about the worst),
painters, plumbers, golf cad-
dies, and God alone knows how
many others. And all of them
seem to believe that if only they
can get one little break, they will
replace Irving Berlin and Burt
Bacharach!

On the way into the Birill
Building some years ago (this
building was known as Tin Pan
Alley, for most music publishers
were |ocated there), | was ac-
costed by some guy who was al-
ways hanging around. | had
heard that he was in the button
business, but he was song-
struck. He had it in his mind to
be a writer but had no talent, on-
ly nerve. He handed me a piece
of lined copybook paper on
which there was a scrawled
lyric. | got no further than the ti-
tle. It repelled and disgusted me.
In big block letters, it stretched
across the top of the page: “THE
SUICIDE SONG." | handed it
back to him without a word, con-
tinuing toward the elevators in
the rear of the lobby. When he
pressed me for my reasons, |
told him that | regarded it as a
revolting song idea, not worth
the time to look at seriously. He
slunk away, his faceasdarkas a
thundercloud, muttering impre-
cations and curses under his
breath.

| promptly forgot all about the
incident, but some weeks after-
ward, when | arrived home one
evening, my wife greeted me
with an implausible story. It
seemed that the phone had rung
...it was another writer, Lee
Kuhn, a close friend.

HAM

| need a copy of a complete
schematic or a manual for an
RME 4350 receiver. | will pay
postage and copying costs, but

“Hello, Bobby? Are you all
right?”

“Of course, Lee. What's up?”

‘““Are you sure you're all
right?"

"l don't understand you, Lee.
What's the matter?”

“When. ..when are the ser-
vices?"

“What are you talking about,
Lee?”

“Well, | was listening to Mar-
tin Bloch on the Make Believe
Ballroom on WNEW, and he
halted the show for a news bul-
letin. It seemed that David
Mann, the songwriter, had taken
his own life. Bloch commented
that he could not understand
this, as he knew David Mann,
and he just wasn't the type todo
such a thing.”

“Listen, Lee. | just got off the
phone with David about ten min-
utes ago. He called from the gar-
age to tell me he was on his way
home. | expect him any minute.”

| didn't know what to make of
it. Then all at once it hit me. The
jerk in the Brill Building, angry
and frustrated about my uncere-
monious rejection of his rotten
song, had dreamed this up as a
sort of just retribution.

| hesitate to speculate on
what he might have done if the
song had involved murder in-
stead of suicide!

So there you have it...a
small glimpse into the trials and
tribulations of the songwriter.
Perhaps it will give you some un-
derstanding of the problem and
will explain why | don’t like to
talk about popular songs on the
air.

| simply want to avoid getting
inundated with unsolicited song
material from guys who are
looking to capitalize on the
slightest connection. | have no
objection to their writing of
songs. But | justdon't want to be
a party to it, that's all.

Editor's Note: Among Dave’s
many songwriting credits are,
“There, I've Said It Again,” "“Wee
Small Hours,” “Don't Go To
Strangers,’ and "“Dearie (You're
Much Older Than I).”

HELP

I'd rather copy at my end.
Will George W4LHJ
1731 Country Club Drive
Tullahoma TN 37388
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Continuous Frequency Coverage—The TR7 provides continuous
coverage in receive from 1.5 to 30 MHz. Transmit coverage is

provided for all amateur bands from 160 through 10 meters. The
optional AUX7 Range Program Board allows out-of-band transmit
coverage for MARS, Embassy, Government and Commercial
services as well as future band expansions in the 1.8 through 30
MHz range* The AUX7 Board also provides 0 through 1.5 MHz
receive coverage and crystal-controlled fixed-channel operation
for Government, Amateur or Commercial applications anywhere
in the 1.8 to 30 MHz range.

Synthesized/PTO Frequency Control—A Drake exclusive:
carefully engineered high-performance synthesizer, combined
with the famous Drake PTO, provides smooth, linear tuning with

1 kHz dial and 100 Hz digital readout resolution. 500 kHz up/down
range switching is pushbutton controlled.

Advanced, High-Performance Receiver Design—The receiver

section of the Drake TR7 is an advanced, up-conversion design.
The first intermediate frequency of 48.05 MHz places the image
frequency well outside the receiver input passband, and provides
for true general coverage operation without i-f gaps or
crossovers. In addition, the receiver section features a high-level
double balanced mixer in the front end for superior spurious and
dynamic range performance.

True Passband Tuning—The TR7 employs the famous Drake full
passband tuning instead of the limited range “i-f shift” found in
some other units. The Drake system allows the receiver
passband to be varied from the top edge of one sideband,
through center, to the bottom edge of the opposite sideband. In
fact, the range is even wider to accommodate RTTY. This system
greatly improves receiving performance in heavy QRM by

solid state
continuous coverage
synthesized hf system

allowing the operator to move interfering signals out of the
passband, and it is so flexible that you can even transmit on
one sideband and listen on the other.

Unlgua Indupandupt Receiver SalactiuiE—Space is provided in
the TR7 for up to 3 optional crystal filters. These filters are
selected, along with the standard 2.3 kHz filter, by front panel
pushbutton control, independent of the mode control. This
permits the receive response to be optimized for various
operating conditions in any operational situation. Optional filter
bandwidths include 6 kHz for a-m, 1.8 kHz for narrow ssb or
RTTY, and 500 Hz and 300 Hz for cw.

Broadband, Solid State Design— 100% solid state throughout. All

circuits are broadbanded, eliminating the need for tuning
adjustments of any kind. Merely select the correct band, dial up
the desired frequency, and you're ready to operate.

M&d. Solid State Power Amplifier—The power amplifier is
internally mounted, with nothing outboard subject to physical
damage. A Drake designed custom heat sink makes this
possible. The unique air ducting design of this heat sink allows
an optional rear-mounted fan, the FA7, to provide continuous, full
power transmit on SSTV/RTTY. The fan is not required for ssb/cw
operation, since normal convection cooling allows continuous
transmit in these modes.

Effective Noise Blanker—The optional NB7 Noise Blanker plugs

into the TR7 to provide true impulse-type noise blanking

performance. This unit is carefully designed to maximize both
blanking and dynamic range in order to preserve the excellent
strong-signal handling characteristics of the TRY7.

* NOTE: Transmitter coverage for MARS, Government, and future WARC bands is availlable only in ranges authorized by the FCC, Military, or other
government agency for a specific service. Proof of license for that service must be submitted to the R. L Drake Company, including the 500 kHz
range to be covered. Upon approval, and at the discretion of the R. L. Drake Company, a special range IC will be supplied for use with the Aux?
Range Program Board. Prices quoted from the factory. See Operator's Manual for details. (Not available for services requiring type acceptance.)
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TR7

Model 1336
Model 1338
Model 1502

Model 1570

Model 1553

ACCESSORIES

**Aux7 must be used
with either Model
1546 RRAM-7 Range
Receive Module, or
Model 1547 RTM-7
Range Transceive
Module. Use one
module per 500 kHz
range. Modules plug
directly into Aux7?.

GENERAL

Receive
Without Aux7
With Aux?

Transmit
Without Aux?

With Aux7*
Modes of Operation

Frequency Stability

Model 1230
Model 1533
Model 7077
Model 1520
Model 1536
Model 1531
Model 1537
Model 1529
Model 7021
Model 7022
Model 7023
Model 7024
Model 1335
Model 7037
Model 385-0004

Drake TR7 General Coverage Digital R/O Transceiver
Drake RV7 Remote VFO

Drake PS7 120/240V Ac Supply for continuous duty
operation (25 amps)

Drake PS75 120/240V Ac supply for intermittent duty
(15 amps continuous, 25 amps intermittent)

Drake SP75 Speech Processor

Drake LA7 Line Amplifier

Drake CS7 Coax Switch

Drake Desk Microphone

Drake P75 Phone Patch

Drake Aux7 Range Program Board **

Drake MS7 Matching Speaker

Drake NB7 Noise Blanker

Drake FA7 Fan

Drake SL-300 Cw Filter, 300 Hz

Drake SL-500 Cw Filter, 500 Hz

Drake SL-1800 Ssb/RTTY Filter, 1.8 kHz

Drake SL-6000 A-m Filter, 6.0 kHz

Drake MMK-7 Mobile Mounting Kit

Drake TR7 Service Kit/Extender Board Set

Drake TR7 Service/Schematic Book

TR7 SPECIFICATIONS

1.5 to 30 MHz, continuous, no gaps.
Same, plus 0 to 1.5 MHz at reduced
performance.

1.8-2.0, 3.5-4.0, 7.0-7.5, 14.0-
14.5, 21.0-21.5, 28.0-30.0 MHz.

Above ranges, plus any eight 500
kHz segments from 1.8 to 30 MHz.

Usb, Lsb, Cw, RTTY, A-m equiv.
(A-3H).

Less than 1 kHz first hour. Less
than 150 Hz per hour after 1 hour
warm up. Less than 100 Hz for

+ 10% line voltage change.

Frequency Readout Accuracy

Analog

Digital

External Counter Mode
Maximum Input Freq.
Input Level Range

Better than =1 kHz when calibrated

at the nearest marker point.
15 ppm = 100 Hz.

150 MHz.

S0 mVto2V, rms.

Power Supply Requirements

Dimensions
Depth

Width
Height
Weight

RECEIVER

Sensitivity
Ssb, Cw
A-m (30% Mod.)

Selectivity

R.L.DRAKE COMPANY [C ST
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11-16 V-dc (13.6 V-dc nominal), 3A
receive, 25A transmit.

12.5 in. (31.75 cm), excluding knobs
and connectors.

13.6 in. (34.6 cm).
46 in. (11.6 cm) excluding feet.
17.1 Ib. (7.75 kg).

Less than 0.5 4V for 10 dB (S+N)/N.
Less than 2.0 4V for 10 dB (S+N)/N.

2.3 kHz at — 6dB and 44 kHz at
- 60 dB (1.8:1 shape factor).

- Ultimate Selectivity Greater than 100 dB.

Agc Less than 4 dB output variation
for 100 dB input signal change,
.I referenced to agc threshold.
Intermodulation Intercept Point, +20 dBm.

e ——— e

I-f Frequency

Image and |-f Rejection
Spurious Response

Two-tone Dynamic Range, 99 dB (at
spacings of 100 kHz and greater).

First i-f—48.05 MHz.
Second i-f—5.645 MHz.

Greater than 80 dB.
Greater than 60 dB down.

Internally Generated Spurious Less than 1uV equivalent, except

Audio Qutput

TRANSMITTER

Power Input (Nominal)

3 uV equivalent from 5 to 6 MHz
(reduced specs on internal osc
frequencies).

2.0 watts @ less than 10% THD
(4 ohm load).

Ssb 250 watts PER
Cw 250 watts.
A-m equiv. 80 watts (carrier), plus upper

Load Impedance
Spurious Output
Harmonic Output
Intermodulation Distortion

sideband.

50 ohms, nominal.
Greater than 50 dB down.
Greater than 45 dB down.

30 dB below PEP (24 dB below
one of two tones).

Undesired Sideband Suppression

Duty Cycle
Ssb, Cw

Tune, SSTV, RTTY, A-m

Wattmeter Accuracy
Carrier Suppression
Microphone Input

Greater than 60 dB @ 1 kHz.

100%.
+'o 1529 FA7 Fan—33%, 5 min.

iransmit, max.
with 1529 FA7 Fan—100%.

+ 5% @ 100 watts (50 ohm load).
Greater than 50 dB.
High Impedance.

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

540 Richard St_. Miamisburg. Ohio 45342 USA
Phone: (513) 866-2421 « Telex 288-017
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LETTERS

BASHED

Qur article on Dick Bash in
the September issue elicited
guite a response from our read-
ers. Letters fell into three cate-
gories: those in favor of Bash,
those against, and those re-
questing his address. Consider-
ing reader requests for Mr.
Bash's address as evidence of
at least tacit approval of his ac-
tivities, the mail ran approx-
imately 2 to 1.in his favor, Below
Is a cross section of the many
letters we received.

| do not, as a rule, write letters
to publications, or anything. ..
but after reading your article on
Dick Bash, | felt that at last
someone feels as | do and | had
to say so.

Anthony D. Tartaglia
Titusville FL

| enjoyed your article on Dick
Bash and would like to order one
of his books. Search as | did,
however, | could not find his ad-
dress in the September issue of
73. Was it purposely left out?

Paul Powell, M.D.
Borger TX

Yes.—Ed.

| say hooray for Dick Bash!
I'm trying to find a copy of The
Final Exam for my General. |
worked and got my Novice and
now | want to use phone privi-
leges.

| really don't want to go back
toillegal CB, but if the hams and
FCC don't make it easier, | will,
cause | just want to shoot the
bull.

Harlan Steffen KA9SGDF
Appleton WI

| read your interesting article
about Dick Bash and his license
manual, The Final Exam.|lam in-
terested in the Advanced man-
ual.

In June, 1977, | passed my 13
wpm code but failed the Ad-
vanced for the second time. It
seemed as though | was doing
well in my licensing progression
and then all of a sudden | didn't
seem to be able to answer the
questions right. It happened

twice, so | thought that anything
| can do to pass on the third try
would be worth the effort. | am
seventy-two years old—got a
late start in ham radio.

Wilbur T. Reed WB9KDB
Marion IN

I've just finished your excel-
lent article on Dick Bash. More
power to the guy. He's doing
just what he should—make it as
easy as possible to get a ham
license.

I'm sure that its the old-guard
hams who don't want changes
who are against Dick. | love ham
radio as a hobby. It has added a
lot to the quality of my life and |
would do anything to help some-
one get on the air.

Alan D. Kline WB1FOD
Swampscott MA

If your article is not a com-
plete put on, please send info on
where to send for the Dick Bash
manuals. | know several people
who are interested.

1. J. Ward
Weyworth MA

| enjoyed your article in Sep-
tember's issue on Dick Bash
KL7IHP.

While being new to ham radio,
| have much experience with the
“Feds.” | hold FAA single and
multi-engine instrument and
commercial ratings, instructor
for single engine and instru-
ment, and flight engineer, turbo-
jet, as well as a Boeing 707/720
type rating. | now work for a ma-
jor air carrier. It is virtually im-
possible to pass the FAA's writ-
ten tests from just the regula-
tions and tech orders. You must
literally learn the test!

| just completed a course at a
local radio club on the Novice
license. The electronics section
was first baffling but now is in-
triguing. | can handle the cir-
cuits for the General test. Given
a few years’ study, | may be able
to handle the Advanced or Extra.
| agree with Mr. Bash in most
areas. More emphasis should be
placed on how to use equipment
than why it works. | intend to use
Kenwood equipment; | couldn’t
modify those circuits if | wanted
to.
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Ham radio is a fascinating
hobby. Teach me how to com-
municate legally—not build a
replacement for WWV!

David R. Remont
Covington LA

| enjoyed your recent article
about Dick Bash KL7IHP and |
agree about all the FCC “‘trick™
questions.

C. D. Isenburg WD4LTM
Stone Mountain GA

Congratulations on the fine
profile on Dick Bash KL7IHP in
the September issue. The word
“malaise” hardly describes the
illness which is pervading the
Amateur Radio Service. The ar-
rival of one Dick Bash and the
acceptance of his views and
justifications by a growing seg-
ment of the prospective ama-
teurs signal the galloping de-
cline of what was a proud frater-
nity.

The FCC is understandably in

a quandary about how to pro-
mote the high ideals of our ser-

vice, with Dick Bash selling the
test answers. In that regard, |
have a suggestion.

The Commission could herald
the arrival of Dick Bash as a
Special Event. Then, relaxing
the current ban on Special
Events callsigns, they could
unblock the computer and recy-
cle Bash's name for assignment
of a Special Events callsign
befitting the occasion. If the
computer then selected the
callsign WBASS, Bash would be
very appropriately honored. The
callsign is not currently as-
signed, and | can think of few
who deserve it more.

Robert G. Wheaton W5XW
San Antonio TX

| won’'t bore you with the
details of how hard | had to work
to pass the FCC license tests,
but | know that since | did have
to put out a little effort | have a
much greater respect for the
Amateur Radio Service and the
privileges (and they are privi-
leges) it provides.

When it finally gets to the
point that anyone who can af-
ford to buy the answers to the
FCC tests and be practically
guaranteed of passing, when
the only real knowledge re-
quired is the ability to read and
plug the transmitter into the
wall, and when the bands be-
come so crowded with unknowl-
edgeable and immature opera-

tors who are concerned only
with getting everything they
want the easy way, amateur
radio as we know it today will be
a thing of the past.

When that happens, | will say
alittle prayer over it and goonto
something else.

George Hogue KB50U
Bridgeport TX

| read Chris Brown'’s profile on
Dick Bash KL7IHP with amused
interest. | think Mr. Bash can
best be described as a busi-
nessman, and a good one at
that!

The author spoke of a malaise
affecting ham radio, which ap-
parently afflicts this society,
too—that is, the shift in
people's attitude and priorities.
There are definitely people who
would like to get things done the
easiest way, irrespective of
reason, and they do not care one
bit as to how this will be at-
tained. Mr., Bash certainly
serves these people well.

S0, just like the oldest profes-
sion, for as long as there are
peopie buyin’, they will come
sellin’.

Frederico Po DU1FP
Berkeley CA

“Who am | to judge morali-
ty?"

Who else, Dick Bash? You, |,
Wayne Green, and, in this case,
a lot of other hams—not Jerry
Brown and Melvin Belli.

Those of us who have call-
signs, Dick, we and no other will
judge the morality, will establish
the morality. You seem to have
forgotten us altogether.

What you and your high-
priced legal talent really need to
think about are the little, forgot-
ten things, like pride, dignity,
and commaon decency.

Sadly, | am reasonably sure
that nothing can be done about
this sort of thing and you'll sell
lots of your books.

John B. Stolp KAG6BRT
Oakland CA

Wayne, after reading Mr.
Bash's article in your magazine,
| was both shocked and disgust-
ed by the irresponsible behavior
of you two. It is very apparent
that neither of you deserve the
trust given you as amateur radio
operators.

| have a question for both of
you. | want to get my FAA pilot’'s
license but | don't want to learn

Continued on page 194



‘““‘BRAND NEW?”’

CHAMPION MESSAGE

MEMORY KEYER
Model TE-292

$125.95

® Self-completing dots and dashes

® Both dot and dash memory

® lambic Keying with any squeeze paddie

® 5-50 w.p.m.

® Speed, volume, tone, tune and weight controls

® Sidetone and speaker

® Low current drain CMOS battery operation—portable

® Rear panel Jack for auxiliary power

® Deluxe guarter-inch jacks for keying and output

® Keys grid block and solid rigs

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

Features:
o State-of-the-Art-CMOS Circuitry
® Choice of Message Storage
+A. Six 50 character messages
*B. Twelve 25 characler messages
+C. 27 combinations of message
C. programming.
e Records at any speed—plays at any speed,
e Memory operating LED
® Use for daily QS0 or contests

® WIRED AND TESTED FULLY GUARANTEED—LESS
BATTERY

Memory operating LED
® Use for daily QSO or contests

Toroid Cores

e All the popular sizes and mixes.

* Fast Service. Same day shipment
via first class mail or air.

* No minimum order.

IRON POWDER TOROIDS:

CORE
SIZE

MIX Q1
u=125
A-70
MHz

MiX Q2
u =40

10-150
MHz

SIZE
oD

(in.)

e == MIX 2| MIX6 [MIX 12
m | - St CORE | 5.30 | 10-90 | 60-200 SEDE PSEE
ﬁi@a“ m":a:; LUXE MESSAGE MEMORY REYER SIZE MHz MHz MHz fin.] s
@ !I: !‘!’E. u=10 lu=85| u=4
_ s W T-200 | 120 2.00 | 3.25
Features:  Model TE-284 . ﬁ‘ 8 S 06 | 135 1.06 | 1.50
f. AN e UME
® - State-of-the-Art CMOS Circuitry PLUS : e B T-80 55 45 .80 .80
® - Three choices of Message Storage - g2 A o] ;
A. Two (50 character each) ® Self-completing dots and dashes 60 57 a7 2 i 65
message storage ® Both dot and dash memory T-50 51 40 18 .50 .55
-B. Four (25 character each) ® [ambic Keying with any squeeze paddle
message storage ® 5-50 w.p.m. T-37 42 30 15 o .45
*C. One 50 character and ® Speed, volume, tone, tune and weight controls
two 25 character message e Sidetone and speaker T=25 34 27 12 i T .40
storage ® Low current drain CMOS battery operation—portable
® Records at any speed-plays at ® Deluxe guarter-inch jacks for keying and output H F FER H | T E TGHOI DS
any speed ® Keys grid block and solid rigs

PRICE

USA
5

F-240

1300

400

2.40

6.00

MESSAGE
* MEMORY KEYER

PLUS:

® State-of-the-art-CMOS keyer

@ Sell compieling dors and dashes
® Boih dot and dash memory

® /ambic keying with any Ssqueeze

3.00
2.05
1.25
D
1.10

300 1.25
190 87
500 190 50

400 140 5 £
190 60 23

900
600

F-125
F-87
F-50
F-37
F-23

o h'}?l-l “l
r{'l.f (=)

’ .

=

Model # TE201
Features:
® Advanced CMOS message memary

®Two (50 char each) message s 69 95 M Chart shows uH per 100 turns.
SIGage . ® Speed, volume, fone, tune and Ferrite Beads slip over 18 ga. wire

& Hepeal funclhion

® Records at any speed—plays back
at any speed

® Longer message capacily
Example. send CQ CQ CQ DX de
WB2yJM WB2YJM K—rthen play
second message on confacl—de
WB2YJM QSL NY NY 579 579 Paul
Paul K

@ Use lor daily QS0s or contests

weight controls

® Sidefone and speaker

® low current drain CMOS battery
aoperation—pariable

® Deluxe quarter-inch jacks for Key-
ing and outpuft

L HEysEg.rJd block and solid state rigs

®WIR AND TESTED FULLY

GUARANTEED—LESS BATTERY

FB-1 for 50-200 MHz $2/dozen
FB-2 for 50 MHz & below $2/dozen
Jumbo Beads slip over #12 wire
FB-3 for 50 MHz & below $3/dozen

EXPERIMENTERS KITS
Iron Powder Toroids

Includes:
1ea. T25-12, T80-2, T106-2.

Model # TE144

RELLXE CMOS E LECTHONK KETER

2ea. T25-6, T37-6, T50-2, T50-6.
c $ 59 95 3 ea. T68-2
® Price $7.50

RF Ferrite Toroids

Includes:
1 ea. F23-Q1, F23-Q2, F87-Q1.

2 ea. F37-Q1, F37-Q2, F50-Q1.

Price $10.00

TO ORDER: Specify both core size and mix for
toroids. Packing and shipping 50 cents per order
USA and Canada. Californians add 6% sales tax.

@ Speed, weight, tone, volume tune controls & sidetone and

speaker
® Semi-automatic "bug' operation & straight keying—rear

panel switch

Features: Deluxe CMOS

Electronic Keyer

@ State-of-the-art CMOS circuitry |
@ Self completing dots and dashes @ Low current drain CMOS battery operation—portable

® Both dot and dash memory @ Deiuxe quarter inch jacks for keying and output

@ /AMBIC keying with any squeeze paddle @ Keys grid block and solid state rigs
@ Wired and tested—fully guaranteed—less battery

5-50 wpm
; Fast service: Free brochure and winding chart on
MODEL TE133 —same as TET44 with wgt and tone control internal, less semi- request.
auto keying. $49.95
MODEL TE122 —same as TE133 less wgt, tune, solid state keying $36.50 palomar

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER.
Plus $2.00 §'H NY Res add tax

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

Engineers

Box 455, Escondido, CA. 92025
Phone: [714] 747-3343

o TB

=F

i Reader Service—see page 226
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OSCAR ORBITS

Courtesy of AMSAT

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 B, 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 here were generated
with the aid of a TRS-80T™M 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 OREITAL THPOSMATION FPOR SOVEMBER OECAR § ORBITAL INFORMATION FOR ROVEMBER

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 ORBITAL IRFORMATION FOR DECENHEER GSCAR B ORBITAL TWFOEMATION FOR DECERBER

ORSIT § DATE TIME EQ. CROSSTNG oRBIT DATE  TIME EQ. CROSSING OREIT § DATE TiNE £0. CROSSING ORBIT # DATE TINE EQ. CRDSSING
(CeT]  |DEGREES WEST) {CwT} (DEGREES WEST) IGHY]  (DEGREES WEST) |GMT)  (DEGREES WEST)
2727 1 BRED:4S 14.5 131551 1 Bl16:47 T4.7 27653 1 PRi8149 15.8 131968 i B913:34 59.7
27290 2 0E54:5% 8n. 1 13565 2 #121:34 75.9 27666 2 B113:04 93.4 13983 2 PO1B:20 60.9
17103 3 #le9:14 191.7 13579 3 #126:21 77.2 IT67H 3 012122 78.2 13557 3 #3186 62.1
27315 4 PRaB:32 86.6 13583 4 #131:08 7E.4 17691 4 0186136 91.8 14811 4 B27151 63.4
27328 5 Pla2:46 100.2 13687 5 8135:55 79.6 277183 5 2085154 6.7 14025 5 0932:17 64.6
27340 [ PRgl: 04 B5.0 1361 & 214P:41 BR.8 21716 [ 2lep:y 80.3 14935 ] MITra) &5 .8
27351 7 013619 98 .6 13634 7 0B82:16 56 .2 27729 7 #154:23 181.9 14853 7 B4z 06 67.10
27365 B BA35137 B3.4 13648 [ BEAT:03 57 .5 21741 8 B531141 88.7 14067 B PB4E 154 68,2
17378 9 #129:52 97.1 13662 9 #011:50 58.7 27754 g P147 156 02,3 14881 9 #5139 69.5
27398 1d PR29:18 Bl.9 13676 1@ 2016136 59.9 27766 1g 2047114 87.1 14095 10 AB56 025 0.7
27403 11 P123:24 95,5 13690 11 gea1:23 61.1 27779 11 Plal:28 108.7 14189 11 Plelelm 71.9
17415 12 0822142 B0 .3 11704 12 #0265 : 09 62.4 17791 12 pO40 46 0% .6 14123 12 BLAS 156 13:1
27426 13 B116:57 93.9 13718 13 Ba30: 56 6.6 27804 13 P15 ¢ b0 99,2 14137 13 BLIpedd 14.3
27440 14 BE16 115 78,7 13732 14 P35:42 64.0 27816 14 LEPESY] 4.0 14151 14 W115126 15.5
27453 15 B1l@:20 92.3 13746 15 @940 : 28 6.0 27629 15 8126:33 97 .6 14165 15 #130:12 16,8
27465 16 0829147 77.2 137640 16 @B45:15 67.2 27841 16 #0827 : 51 B2.4 14179 16 P1a4157 78.8
27478 17 018482 90 . 8 13774 17 #E50: 81 68.5 27854 17 @122:05 96 .8 14153 17 B139:42 79.2
27499 18 #ea3: 28 15.6 13788 18 BBS4:47 69.7 27866 18 @821:23 B8 .9 14287 18 L1417 Bl . &
27503 19 PE5T: 34 89.1 13802 15 Ba59:34 70.9 17879 19 #115:37 94.5 14221 19 #139:1) Bl.6
27516 18 #151:49 182.8 13816 20 gld4:20 72.1 17891 20 #014:55 19.3 14234 29 LR 57.40
27528 21 #@51:97 87 .6 138l a1 F129:86 731.3 7904 21 Bi1gs:18 91.9 14248 1 d005:11 58.2
27541 22 #145:21 191.2 13844 22 #113:52 74.5 27916 22 ieE: 27 717 14262 22 eB1016 59.5
17553 13 Fd44:39 86.1 13858 23 p1ig:38 75.8 27929 23 #ldl:41 §1.3 14276 13 #01519] 0.7
77566 24 P138:54 39,7 11872 24 §133:24 11.8 27941 24 TP 76.2 14299 24 019146 61.9
27578 25 ge3E:12 #4.5 13ai6 25 #128:18 18.2 17954 25 #0614 a5.8 14304 25 #024:31 §3.1
17591 26 #132:26 96.1 13508 26 #132:55 19.4 27967 26 #150:29 1834 14318 26 #8295 16 64.3
17681 7 @31z 44 82.9 13914 7 Fii7:42 a6 797§ 27 FRAR: 48 8é.2 14332 i 0034101 5.5
7616 18 #125:59 6.5 131524 i8 #ie2:18 Bl.9 17992 8 Blé4:aL 181 .8 14345 28 LELER L 66.8
27628 13 M25:17 8l.4 13941 23 PREs 102 57.1 18284 29 P0Llc19 B6.6 14388 9 peed: 0 68.9
77641 18 P115:31 S50 13955 3 MR 48 58.5 29817 i #1373 19e.2 14374 1] L ITL §3.1
1881% 31 #3650 §5.1 14388 11 LLREL L TR.4
RK0N®
TRS 80 DEALER A301
Popular 16K Level Il System withKeypad. .............. .$670.00
26-1145 R5-232 Boord. ... .. _.... e P 7 iy 8400
26-1140 "O" K Interfoce. .. .... ... 249.00
" . 26-1160MiniDisk. . .. ... .......... .. 424.00
26-1171 Telephone Modem. . . ... .. ............ ... .., .. 169.00
Fast 100 CPS Centronics 730 Printer, . . . .. 675.00 15(}7 DI sco u "T
10% Dlscou NT Text Quality Centronics 737 Printer. .. . . ., a50.00 0

Off List

64K | Drive $3499.00
No Taxes on Out of State Shipments

1-800-841-086

immediate Shipment From Stock

O 1oll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC,
DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. 5.W.

CAIRO, GEORGIA 31728
GA. PHONE NO. (912) 377- 7120

Off List

4K Level 1 $552.00

w313 Full Foctory Warranty on All tems Sold

Lorgest Inventory in 5.E. U.5.A.
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Count on DSI| Frequency Counters to deliver. . . . . ..

* Accuracy Sensitivity High
Resolution and Reliability

* Meeting All FCC Regulations

Checking a 960 MHz transmitter. Servicing a TV tuner. VTR. Calibrating
instrumentation; Measuring PLL signals; Reading a PL or audio signal to
1/1000th of a Hz{Models C1200, 5700 only} — Whatever your needs —
DSI's 1.2 GHz Modeis 5700, C1200 or 1 GHz Modei 5510 or 512 MHz
Model 5500 are sure to provide the accuracy, sensitivity and flexibility
required to meet your most stringent criteria. All C1200 counters include
1/1000th H: capability and a variable sensitivity control. {Resolve
1/1000th of a Hz with your 5700 by adding option AMS7 - Audio
Multiplier.) The 5500 series are compact and portable and use a TCX0O
time base, while the 5700 and C1200 offer laboratory standard oven time
base oscillators Portability is improved on all models with the addition of
rechargeable NiCad battery pack which

the

includes

AC batt

eliminator /ACS. All DSI models will operate on B 1o 145 VDC, and
includa 60 ohm and 1 Mag BNC inputs. Join the growing ranks of tens of

thousands of satisfied customers who have discovered that DSl offers the

best price to quality features ratio in the industry,

MODEL C1200 $269.96
BUILT-IN AUDIO MULTIPLIER
1/1000 Hz RESOLUTION ON AUDIO

50 Hz - 1.2 GHz

o |

MODEL 5500
50 Hz — 512 MHz

$119.95

MODEL 5510
50 Hz to 1.0 GHz

NOTE: 91h Digit- Overflow 1

To Order
Call

S =

5500
5500
S5T00 ..
C1200 .

| SENSITIVITY TYP. RESOLUTION
; ACCURACY OVER 100 Hr 25 MHz | 2580 MHz| NO. BOHz 10 MHz
. TEMPERATURE to 10 - to - OF AUDIO FREQ. 1o to
Mwmwwm
16 15 20
£ 1 ppm 4 3 ppm - - - B N/A 1 Hz 10 Hz
A5 My | Z0Mv | 75 My ._
10 10 15 SAME AS
1 2 ppm 2 1 ppm - - - 8 C1200 WITH 1 Hz 10Hr
20 My My OPT. AMS7
10 10 15 MODEL
.1 ppm t 65pom - - - ) 001 Hz 1 Hx 10 H2
25mv_| 1smv | som | S |

$139.95

5700
50 Hz - 1.2 GHz 189.895

NOTE: Prices and /or specifications are subject to change without notice or obligation by DS/ Instruments. Inc. Please add 10% 1o a maxsmum of $10 .00 for
shipping. handling and mnsurance Orders outside of US A & Canada, please add an additional $20 00 to cover awr shipment. Cabiformia residents add 6% sales tax.

T T T R L T T T Ty 3495
BANICAD-W/AeS .............. 34 95
AT S N AR 895
e B e e e e e e 895
| G e e N T S iy 8.95

Toll Free 800'354' 2049 DSI INSTRUMENTS INC. 9550 Chesapeake Dr. San Diego, CA 92123 + (714) 565-8402

See Your Local Authorized DS/ Dealer
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FUN!

John Edwards WB2IBE
78-56 86th Street
Glendale NY 11385

Each month's “Fun!" brings you all manner of delights and
amusements. Included will be crossword puzzles, matching ques-

tions, scrambled words, and ham acrostics, all designed to help you
pass the idle hours while waiting for the DX list to work toward your
call,

We'll have trivial questions, important questions, questions that
will amaze, confound, and perplex you. And why do we do it? So you
can have an alternative to boring FCC tests, a way to learn about our
hobby that will make the learning fun. You may not get a new license
when you pass a Fun! ham test, but you won't have to travel to the
Federal Building, either.

To get the ball rolling, this month's test will concentrate on that
most challenging and complex mode of amateur communications—
repeater operation! Answers appear on page 193.

ELEMENT 1—CROSSWORD PUZZLE
(lHlustration 1)

Across

1 G.E. FM surplus rig

10 Multi-skip

11 Element (abbr.)

12 IC feature

13 Pre-FM mode (abbr.)

14 Like full-quieting (abbr.)

15 "Secret"” tone (abbr.)

16 High end of band

17 Phone sigs on 2-meter's bot-
tom (abbr.)

18 Author’'s suffix

19 RTTY repeater test string

20 Radio control (abbr.)

22 W1AF's QTH (abbr.)

24 Microphone (abbr.)

26 FM frequencies

28 Anxlous repeater owner'’s air-
date

30 Original repeater source

33 Repeater antenna calcula-
tion (abbr.)

35 Morse “and"

36 E=

37 Repeater hearing problem

38 Squelch appendage

Down

1 Most popular repeater modu-
lation

2 Some machines have these

memaories (abbr.)

Repeater task

Liberian prefix

A repeater halved pair

Long Island (abbr.)

Repeater noise

Effective radiated power

(abbr.)

19 To apply power

21 Backwards integrated circuit
(abbr.)

22 Amateur Radio op

23 Hard-line (abbr.)

25 A ham rock

26 Unfriendly machine

27 FCC special permission
(abbr.)

29 Repeater scheme

31 To employ a frequency

32 Legal threat

33 Can |
from here?

34 Amateur Radio Association
(abbr.)

OO~

that machine

"

i .

: .... “

.'

12

¥

:“

()

Hlustration 1.
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ELEMENT 2—MULTIPLE CHOICE

1) What many believe to be the first VHF repeater was installed near
Springfield, Massachusetts, in the early 1930s. The callsign of this
5-meter machine closely resembled that of a noted station of today.
It was. . .

1) KCBS

2) W1AWW
3) WiMKIR
4) W6RO/

2) Back in the early 1970s, when repeaters were just coming into
their own, one way of bringing up a tone-accessed machine was by
using a little device known as a “Captain Crunch” whistle. How did
this item get its name?

1) From its English inventor, Captain Sir Joseph
Crunch.

2) The prototype whistles were modeled after toys
that came in cereal boxes.

3) From the “crunchy” sound the whistles made.

4) From a ham who thought he was being funny.

3) Before synthesized HTs became popular, one particular rock-
bound HT was the desire of every 2-meter FMer. Although the units
were originally designed for commercial use, possession of this HT
by an amateur marked its owner as a man of taste, distinction, and
wealth. What was the name of this fabled HT?

1) The RCA PortaTalk
2) The G.E. TR-50

3) The Kenwood TS-520
4) The Motorola HT-220

4) We all know that WR-prefixed repeater callsigns are currently be-
ing phased out in favor of the station operator's primary call.
However, before the first WR calls were issued by the FCC in 1972,
what system was used for repeater identification?

1) Basically, that same system that is coming
back today.

2) KN-prefixed calls.

3) KR-prefixed calls.

4) WC—RACES—calls.

5) In what year did the FCC open the 2-meter band to amateurs?

1) 1914
2) 1954
3) 1945
4) 1968

ELEMENT 3—SCRAMBLED WORDS
Unscramble these familiar repeater terms:

vondiiaet xelpud mmajre resranimttt
ichupaoat tnlorco hwpi hcquesl|
retmi lesi emcanih uspr

nevo bmolie tsam pamflieri
orc ortpblea ttanois notireecj

Continued on page 193



November :
Specials prem———" Shortwave Listener?

11C05 1 GHz, pre.
Special $59.95

SEND FOR FREE CATALOG!

ATFA417 pre-ampnet Special $19.95
MRF 301 UHF transistors, 1 GHz Special $ 3.95

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE MAL-800A 7-DIGIT COUNTER WITH FRE
QUENCY RANGE OF ZERQ TO 600 MHz FEATURES TWO INPUTS: ONE FOR

LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZEROD

SUPPRESSION TIME BASE IS 10 SEC OR .1 SEC GATE WITH OPTIONAL 10

SEC GATE AVAILABLE ACCURACY = 001% . UTILIZES 10-MHz CRYSTAL 5

PEM

COMPLETE KIT enee--.5129

HAL-300A 7.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 -3 - /
MHz FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY AND ONE FOR Lg mw owgr
HIGH FREQUENCY: AUTOMATIC ZERQ SUPPRESSION. TIME BASE IS 1 0SEC L
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY

+« D01%: UTILIZES 10-MHz CRYSTAL S PPM

COMPLETE KIT..... AR BT

HAL-50A BDIGIT CDl:JhTEH WITH FREQUENCY RANGE OF ZERQ TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT. ZERQO SUPPRESSION UPON

DEMAND. FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY INPUT, AND | . OfRy |
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX "0y, |
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10 Orig (r |
SEC AND 1 SEC TIME GATES ACCURACY = 001% UTILIZES 10-MHz ? gy |

CRYSTAL 5 PPM

COMPLETE KIT...... : + o, aid eeeaaa. 3908 gy, ,-'II FEDERAI-
HAL 300 PRE. . FIISCALEIKITS ...... ceenn.... 31495 FREOUENCY jjigS

{Pre-drilled G.H'J oard and all components) .00
HAL3OOA/PRE. ....covevssesnson R PR P T Yo . . 52495 . del.chg.)
{(Same as above wilh preamp) b
HAESDO PRE: . icivusiisnnsiniasie i e e e s S5 OF g
{Pre-drilled G10 board and all componenis)
HALGOO A/PRE. ... ....covevvinnranninncnnnnnas cesee0-$30.05 OVER 100,000 UNCLASSIFIED FREQUENCIES,
{(Same as above bul wilh preamp) AGENCIES, AND LOCATIONS OF uUS FEDERAL
TOUCH TONE DECODER KIT GOVERNMENT COMMUNICATIONS STATIONS,
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND 5.420 MHz. MILITARY, JUSTICE, TREASURY,

AIRCRAFT TOWERS, NASA, DOZENS MORE!

SOUNDS OF 3595

(FPIus

SHORTWAVE

SOLDER FLOWED G-10 PC BOARD, 7.567's, 2-7402, AND ALL ELECTRONIC
BDMF"DHEHTE BOARD MEASURES 3" x 5% INCHES. HAS 12 LINES OUT
NLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications! Comes with its own two
tone anodized aluminum cabinel Measures only 23/4 x 334" Complete with
Touch-Tone pad, board, crystal, chip and all necessary components to finish

the kil

X T 2 T PR A CCR R f o e e SRR AR rame e R e e R e

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

measures only 916" = 1 3/4" This partial kit with PC board, crystal, chip and

components A G0-MINUTE CASSETTE IDENTIFIES
PRICEDAT......... A T M R A R A N el THOSE STRANGE SOUNDS: TELEMETRY ,MULTI-
ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO- PLEX JAMMING, SPY TRANSMISSIONS, SWEEPERS,
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY TELETYPE, MANY MORE. EXPLAINS IN EASY —

TO THE WE#U?FESCEUE%TUEH. WHlLE EESGN;S EFI:EETQI'_TECT ATTACH-: TO—LISTEN TERMS: HOW TO BUY A RECEIVER,
MENT TO THE ABOVE A KEYER, |¥ CAN AL CHED TO ANY PLA THE PROPER ANTENNA, COPING WITH
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95 Irh“TI;QHNFIEg‘ENCEE WHEN AND HOW 'l:D LISTEN,
ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY CHOOSING ACCESSORIES.

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 $321.00

6-DIGIT CLOCK * 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1
CLOCK CHIP. 8 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9
RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES, POWER

SCANNER BEAM

TRANSFORMER AND INSTRUCTIONS

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY $39.95

EVERYTHING EXTRA : (Plus $2.00

e N A e A oottty i $12.95 LETAE, Wt
oAt dei.chg.)

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

OG5 PRS0 Mt Oty 3430 0 O e FINALLY, A DIRECTIONAL ANTENNA MADE

SIX-DIGIT ALARM CLOCK KIT 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 eiectronic components and Iwo-piece, pre-drilled PC boards. Board OPTIMIZED FOR 108 - 174 AND 406 - 512 MHz

S8 3T, SAMPEME with Speakiec and witdse; {EORRCated on DI INGR T AIRCRAFT, LAND MOBILE, AND AMATEUR SERVICES.

Lrocteoin b il DR S LI $16.95 ALSO RECEIVES 30 - 50 MHz (non-directional).

Twelve-volt AC line cord for those who wish 1o operate the clock from 110-volt MATCHING TRANSFORMER AND MOUNTING

AL $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 . e b b Db e R S e LY S e L
e =l YGROVE ENTERPRISES
~\ ;.? € HAL'TRON'X 31
__Mi P. 0. BOX 1101 ROUTE 1 BOX 156 K BRASSTOWN, NC 28902
[ - i g
“HAL" HAE:LBDI;IHMWHD e DEALER INQUIRY INVITED » 352
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DRAKE R7 GENERAL
COVERAGE
COMMUNICATIONS
RECEIVER

While a good number of im-
ported general coverage re-
ceivers are now available, the
emergence of a competitive do-
mestic product is worthy of spe-
cial note. The new R7 receiver
from Drake is an example of a
quality product for serious lis-
tening applications. Early prob-
lems of power supply harmonics
in the VLF tuning range have
been resolved.

An accurate 6-digit LED dis-
play is presented through a
divided bezel which separates
the megahertz window from the
kilohertz window, affording a
slight psychological cognitive
advantage when quickly glanc-
ing at the frequency display. The
sixth digit indicates tenths of a
kilohertz (100 Hz), assuring great
tuning accuracy.

An internal 25-kHz crystal cal-
ibrator seems an unnecessary
luxury.

Selectivity of the R7 is facto-
ry-supplied with a 2.3-kHz 8-pole
crystal filter; optional switch-se-
lectable filters of 4.0-, 1.8-, 0.5-,
and 0.3-kHz filters are available
from the factory at $55 each.
The same filters are used on
both AM and SSB/CW detection
modes. Image and i-f rejections
are at least 80 dB.

One of the major drawing
cards of the R7 is its passband
tuning feature. By slightly shift-

NEW PRODUCTS

ing the intermediate frequency
of the receiver, an interfering
signal may be substantially re-
duced or even eliminated. This
is nice, and on the R7 it works
well,

A high-level double-balanced
mixer is used in an up-conver-
sion scheme to create the first
i-f (48.05 MHz). Both front-end
overload and intermodulation
are kept to a minimum with this
approach. A second i-f of 5645
kHz and a third i-f of 50 kHz help
maintain the receiver's 100-dB
ultimate selectivity.

Apparent receiver sensitivity
is good; undoubtedly, careful at-
tention to filter matching and in-
put losses has helped preserve
its 0.5-microvolt shortwave sen-
sitivity on SSB and CW recep-
tion. AM sensitivity is better
than 2.0 microvolts.

On the standard broadcast
band and below, sensitivity is
better than 1.0 microvolt on
SSBICW and 4.0 microvolts on
AM.

Sensitivity of the receiver may
be enhanced somewhat through
the utilization of an integral pre-
amplifier which boosts gain
some 10 dB. Since noise is also
boosted somewhat, the effec-
tive net improvement in receiver
sensitivity using the preamp is
actually around 5 or 6 dB.

The R7 exhibits high thermal
and mechanical stability. At
power-on, bfo adjusted to a low
heterodyne on an incoming sig-
nal, no detectable drift occurred

on our sample. A substantial rap
on the cabinet also failed to pro-
duce a warble in pitch. That's
good stability!

Receiver incremental tuning
(RIT) allows =#+3-kHz indepen-
dent frequency adjustment
when used in a transceive mode
with a matching transmitter.
The frequency display moves
with the RIT adjustment.

A “store" control permits the
operator to lock the display on
its present receive frequency
and then tune up and down with-
out the display changing. This
feature is a “visual scratch pad”
useful for net operation.

Frequency bands are select-
ed both by rotating a band-
switch and by pressing appro-
priate “up' or “down” keys to
jump in 500-kHz increments.

An auxiliary program board
(AUX-7) may be purchased ($45
plus modules and crystals) to
permit crystal-controlled opera-
tion of the R7. No preselection is
required in any tuning mode.

An I-f notch filter is useful in
reducing adjacent-frequency
heterodyne interference some
40 dB, and is variable over sever-
al kilohertz of passband.

AGC attack time is one milli-
second, and release times may
be selected from 4 choices, 0
through 2 seconds. An optional
noise blanker may be purchased
separately and controlled from
the front panel.

A highly-flexible antenna
switching provision allows a
variety of converters and anten-
nas to be used with the R7, at-
tachable through a row of RCA
phono plugs on the rear apron.
Although purists may scoff at
the use of phono connectors for
antenna jacks on an expensive

Drake's R7 general coverage receiver.
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receiver, such devices perform
perfectly well at these frequen-
cies.

An rf gain control is useful for
reducing background inter-
ference on loud signals. The af
gain control, for some reason,
does not allow complete reduc-
tion of audio. While the internal
speaker is capable of good au-
dio, rear-apron provision for an
external speaker, and front-
panel provision for headphones,
are both made.

Power requirements for the
R7 may be selected from 120 or
240V ac, 50/60 Hz, or12V dc at 3
Amps.

While a few spurious signals
were noted, especially in the
VLF range, we were generally
impressed with the perfarmance
of the R7 receiver, and feel that
it affords a great deal of flexi-
bility for the array of imaginative
requirements of most amateurs
and listening hobbyists. The R7
receiver is listed at $1449. R. L.
Drake Co., 540 Richard Street,
Miamisburg OH 45342. Reader
service number 476,

Robert Grove WA4PYQ
Brasstown NC

RADIO SHACK DX-302
GENERAL COVERAGE
RECEIVER

It has been a couple of years

since Radio Shack released
their DX-300 digital-display gen-
eral coverage receiver. Reports
from users varied from praise to
eternal damnation, but one
thing was certain: It had prob-
lems.

The DX-300 was plagued with
horrendous spurious signals,
largely due to self-oscillation.
Freguency drift, lack of i-f selec-
tivity, and cumbersome two-
step peaking were others.

It was evident that redesign-
ing would be necessary, and the
new DX-302 (why not 3017?) was
the result. Is it any better? Yes.
Is it a lot better? Well. . .in order
to answer the question of just
how good a receiver is, we have
to view the product from the per-
spective of the market for whom
it is manufactured.

The DX-302 is intended for a
broad consumer audience not
sophisticated in electronics.
The bulk of these listeners will
apply their listening time to AM
international broadcast, using
the bfo provision less often. This
is just as well, as the DX-302 still
exhibits frequency drift.

Some AGC pumping with
strong CW and SSB signals



R NEWTEN-TEC

HER
CULES g44 Linaar Amplitier

DMNI-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 SS5B 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
situanbon

Built-In Notch Filter and Noise Blanker. Notch is variable from 200
Hz to 3.5 kiz 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. Optimized sensitivity —a balance between dynamic range
and sensitivity (2 pV on 160 to 0.3 ¢V 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 pitch and level.
deu.ambfe 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 (53%"h x 14%"w x 14"d).

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
technology— TEN-TEC

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 voice modulation; 50% duty cyde for
CW/RTTY (keydown fime: 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 exciter 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 efficient automatic fine voltage corredion
circuit (patent applied for) eliminates the need for selecting transformer taps,
prevents applying 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 VAC. Tape wound transformer and
choke reduce weight (50 Ibs.) and size (7%"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.

10
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exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

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

- MFJ-422
’ Combo
] s%tﬂm
m HFJ—422! Keyer only
1+$41

The best of all CW worlds — a deluxe
MF] keyer in a compact configuration
that fits nght on the BENCHER iambic
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, Sspeaker, sidetone, and push-

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

Ultra-reliable solid-state Kkeying: 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 (4'4Wx2%H x 5%"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-304 $59 (+84)

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

Two models to choose from. The 4-band
“*World Explorer I'" (MFJ-304) offers com-
plete 19, 25, 3] and 49 meter coverage (the
most popular HF bands due to their distance
capabilities at vanous times of the day and
year). Hear countries from Europe, Afnca,
Middle East, Asia, the Islands, North and
South America. The B8-band **World
Explorer II'" (MFJ-308 adds /3, 16, 4/, and
60 meter bands) for even greater listening
vanety.

Compact and sensitive. The 4-band model

MFJ-308 $7 [ +$4)

measures just 5%aW x 1%H x 4D 1o fir
anywhere in your vehicle (the 8-band version
i1s just 1" wider and 1" deeper). Two dual-gate
MOSFETS give these converters excellent
sensitivity and selectivity when combined
with vour automotive receiver.

Easy to use, easy to install. Push a convernter
button to choose the band. tne in stations
with your regular car radio. To instail, just
plug the car antenna into the converter and
insen 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
new MFJ mobile SWL converters — **World
Explorers | & I1.7

NEW MFJ Active CW/SSB/Notch Filters

MFJ-722

$69°%.,

MFJ-723

$49°3,

Two new super-selective filters. The new
MEJ-722 **Opumizer’” 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
J00-3000 Hz tunable 70 dB notch filter.

The 8-pole (4-stage) active IC filter gives
CW performance no tunable filter can match.
(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
| .5kHz, 36 dB/octave rolloff). Size: 5x2x6".
New model MEJ-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 +3$2).

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

NEW MFJ “Dry” 300W & 1KW Dummy Loads

MFJ-262 MFJ-260

$49[+541 $261+s-u

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

NEW MFJ Shortwave Accessories

MFJ-1020

$79|+5-u |
wae  [ei0f

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 o 350W
input).

Built-in 20 dB attenuator prevents receiver
overload. Also includes auto-bypass, delay
control, PTT jack. Operates on 9 V battery,
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connectors; both rated to full load for 30
seconds; de-rating curves to 5 minutes
included. Just nght for tests and fast tune up.
Low VSWR. 300W: 1.1:1 max to 30 MHz,
|.5:1 max. 30-160 MHz. 1 kW: 1.5:1 max to
30 MHz. MFJ-260 (300W) s just
2ax2%xT": MFJ-262 (1kW) is 3x3x13".

TO ORDER PRODUCTS, CALL TOLL FREE

9-18 VDC, or 110 VAC with optional AC
adapter, $7.95 +52.

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

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 apreselector 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 +32. 5x2x6".

800-647-1800 E

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 3 days for full refund (less shipping)

® Add shipping & handling charges in amounts
shown in parentheses

Write for FREE catalog, over 60 products

ENTERPRISES
INCORPORATED

MR

Box 494; Mississippi State, MS 39762




MFJ 941C Versa Tuner Il

Fastest selling MFJ tuner . . . because it has
the most wanted features at the best price.
SWR + dual range wattmeter (300 & 30
watts full scale, forward
power). Sensitive meter measures SWR
down to 5 watts output.

More flexible antenna switch selects 2 coax
lines, direct or through tuner, random wire/
balanced line, or tuner bypass for dummy
load.

12 position efficient airwound inductor for
lower losses, more watts out.

and reflected’

MFJ-941C
| A 95
(+84)

Built-in 4:1 balun for balanced lines. 1000y
capacitor spacing.

Matches everything from 160-10 meters:
dipoles, inverted vees, random wires, verti-
cals, mobile whips, beams, balanced and
coax lines.

Easy to use, anywhere. Measures 8x2x6",
has S0O-239 connectors, 5-way binding
posts, finished in eggshell white with
walnut-grained sides.

MEJ-945, $74.95, like model 941C but less
ant. switch. Optional mobile bracket for
either model is $3.

MFJ 484 “Grandmaster’” Memory Keyer

: LI
s RELE RS Ty e

W
MEWOMY K{TER ‘ ‘ ey i m
g s LT - g ﬁ 0 ek

ALLCEX N

MFJ-484

$139%

Up to twelve 25 character messages plus
100, 75, 50 or 25 ch. messages (4096 bits).
Repeat any message continuously or with
pauses of up to 2 min. LEDs show use.
Record, playback, or change messages
instantly at touch of a button. Memories are
resettable with button or touch of the paddle.
Built-in memory saver — 9 V battery takes
over when power is lost.

Iambic operation with squeeze key. Dot-
dash insertion. Optional BENCHER paddle
$42.95 +5%4.

Dot-Dash memories, self-completing, jam-
proof spacing, instant start.

MFJ 410 “Professor Morse”
Code Generator/Keyer

Panel controls: Speed (8-50wpm)/Record;
Weight/Memories Combined; Tone/Tune;
Delay (0-2 min.)/Repeat; rotary Vol/On-Off;
Memory Select; Message Buttons select
desired 25 ch. messages: Memory Reset
button.

Ultra reliable solid state keying: grid block,
cathode, solid state transmitters (—300 V, 10
mA max; +300 V, 100 mA max). Operates
12-15 VDC or 110 VAC with optional
adapter, $7.95 + %2, Size 8x2x6". MFJ-482,
$99.95, four 25 or 50-+two 25 ch. messages;
MFJ-481, $89.95, two 50 ch. messages. Get
the best seller keyers-MF] "Grandmasters.””

MFJ Dual Tunable SSB/CW
Filter “Signal Enhancer”

NEW
LOW
PRICE
Save

$20

MFJ-410 Now only 912973,

Use it to learn, use it to operate. It sends
unlimited random code 1n random groups for
practice; never repeats sequences. And when
you're on the air, it’s a full feature kever.
Vary speed from 5-50 wpm; meter readout.
Vary spacing: give fast sound to low speed.
Alpha or alphanumeric with punctuation.
Built-in speaker and phone jack; tone and
vol. Ideal for classroom or private use.
Full feature keyer includes vol., speed, tone
and weight controls, tune switch, dot-dash
memories, keys grid block, cathode, solid-
state rigs. Optional BENCHER paddle
$42.95 + $4. Operates on 9-18 VDC, two 9
V batteries or 110 VAC with optional adapter
$7.95 +%2. Size 7x2x6". Get ‘*‘Professor
Morse’’ — vou'll never outgrow it.

v Reader Service—see page 226

95
MFJ-752B $34{+$4}

Dual filters give unmatched performance.
The primary filter lets you peak, notch, low
pass or high pass with extra steep skirts,
Auxiliary filter; 70 dB notch, 40 Hz peak.
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz ro nearly flat.
Constant output as bandwidth is varned:
linear frequency control.

Switchable noise limiter for impulse noise.
Simulated stereo sound for CW lets ears
and mind reject QRM.

Inputs for 2 rigs, switch selectable. Plugs
into phone jack. Two watts for speaker. OFF
bypasses filter. 9-18 VDC, 300 mA or 110
VAC with optional adapter $§7.95 +%2. 10x2
x6". MFJ 751, $59.95, simular, primary
filter only, less high pass & noise hmiter.

favorite products from the
world’s leading manufacturer of
amateur radio accessories

GMT Clock/ID Timer

g o —

MFJ-101

$2972,

timer sounds every 9 min (also a snooze
alarm), regular alarm for skeds or to awaken,
power-out/alarm-on indicators, ready to use
on 110VAC, 50-60Hz, 6x2x3".

KW Dummy Load With Oil

T ———— ey
-

=. M :u.;u.':-u.l ;.

e MFJ-250
e s o | $2 95

E il = —-—' | t+$4:|

e

Rated at 1 kW CW or 2 kW PEP for 10
min., half that for 20 min., cont. at 200 W
CW, 400 W PEP, non-inductive 50 ohm
resistor, quality transformer oil (no PCB),
VSWR under 1.2:1 to 30 MHz, 1.5:1,
30-300 MHz, 2:1, 300-400 MHz. Coax
conn., vent cap., 7%"h x 63" diam.

300 Watt Antenna Tuner
' MFJ-949B

$129?3,

Does it all! Built-in dummy load, SWR,
forward and reflected power meter, antenna
switch, balun, matches everything from
1.8-30 MHz (coax, random wires, balanced
lines), coax conn., binding post, 10x3x7".

TO ORDER PRODUCTS, CALL TOLL FREE

800-647-1800 0yvom

VISA'
IS =]

For tech. info., order or repair status, or calls
outside continental U.S. and inside Miss.,
call 601-323-5869.

e 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)

e Add shipping & handling charges in amounts
shown in parentheses

Write for FREE catalog, over 60 products

MF ENTERPRISES

INCORPORATED .47
Box 494; Mississippi State, MS 39762
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Radio Shack's DX-302 general coverage receiver.

might be objectionable, show-
ing a need for slower decay
time. ¢

The i-f selectivigy problem has
been improved®copglderably in
the DX-302; the

$08 and - 860
dB points are at' 0 83Hz and 6.0
kHz in the wide tion and at
25kHzand 4.0k the narrow

position. The sfiym which were
evident in the ‘DX-300 are now
extinct. Twuﬁtép peaking is still
necessary. |

Sensitivity of the DX-302 is ex-
cellent, averaging 0.3 microvolts
throughout the shortwave spec-
trum. Image rejection is 60-70dB
down. Upper or lower sideband
selection adds to the receiver's
flexibility.

Frequency coverage is anoth-
er plus, permitting continuous-
coverage reception from 10 kHz
through 30 MHz. Frequency dis-
play is provided by a five-digit

LED readout—and it's accurate..

A drop of oil behind the spindle

of the spinner knob did wonders
for our sample, loosening the
stiff turning feel.

The receiver is relatively
straightforward, reflecting de-
sign philosophies incorporated
into the new breed of synthe-
sized receivers. Incoming sig-
nals are up-converted to 55 MHz
where they are tuned in 1-MHz
increments into a 3-2 MHz tun-
able |-f. Triple conversion finally
results in a conventional 455-
kHz 3rd i-f which is also the bfo
frequency ( £ 1.5 kHz).

Power requirements may be
selected from 120 V ac at 60 Hz
(220-volt, 50-Hz models available
for Europe and Australia), 12 V
dc for mobile operation, or 8 in-
ternal C cells for fully portable
operation.

While the DX-302 would not
be recommended for primary re-
ception, it would make a good
standby receiver. And, most im-
portant, it would be a good intro-

Mirage’s Model B23 2m amp.
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ductory receiver for a newcomer
to the fascinating world of
shortwave listening. The
DX-302's self-contained code
practice oscillator just might en-
courage that newcomer to go
one step further!

The Radio Shack DX-302 gen-
eral coverage receiver lists for
$379.95. For further information,
contact Radio Shack, a division
of Tandy Corporation, 1300 One
Tandy Center, Ft. Worth TX
76102. Reader Service number
490.

Robert Grove WA4PYQ
Brasstown NC

MIRAGE’S MODEL B23 2M AMP

Mirage has announed the lat-
est member in its line of quality
amateur equipment, the B23
2-meter all-mode low-power am-
plifier. The B23 is designed to be
used with all available HT and
low-power SSB transmitters.

Mirage's newest amplifier will
provide 30 Watts of output with
2 Watts of drive. The B23 is lin-
ear and may be keyed with as lit-
tle as 100 mW and up to as much
as 5 Watts. Five Watts input will
give 40 to 45 Watts output.

The B23 is packaged in a rug-
ged, compact enclosure that
may be mounted anywhere or
left unmounted for maximum
portability.

For more information, con-
tact Everett Gracey WABCBA or
Ken Holladay K6HCP at Mirage
Communications Equipment,
Inc., PO Box 1393, Gilroy CA
95020; (408)-847-1857. Reader
Service number 482,

JEG610 ASCII-ENCODED
KEYBOARD KIT ANNOUNCED
BY JAMECO

Jameco Electronics has

developed the JE610 ASCII-En-
coded Keyboard Kit which can
be interfaced into almost any
computer system.

The kit comes complete with
a 62-key industrial grade key-
board switch assembly, inte-
grated circuits, sockets, con-
nector, electronic components
and a double-sided printed cir-
cuit board. Complete, easy-to-
follow step-by-step wiring in-
structions and circuit diagram
are also included.

The keyboard switches are
SPST mechanical action and 60
keys generate the full 128 char-
acters, upper and lower case, of
the ASCI| set. Two user defined
keys are provided for custom ap-
plications. This unit is fully buf-
fered and there is a caps lock for
upper case alpha characters.

The heart of the system is a
40-pin ROM (AY5-2376) with out-
puts directly compatible with
TTUDTL or MOS logic arrays.
The keyboard assembly re-
quires +5 V dc at 150 mA and
— 12V dc at 10 mA for operation.
Interfacing is accomplished by
a 16-pin DIP or an 18-pin edge
card connector.

For more information, write to
Jameco Electronics, 1355
Shoreway Road, Belmont CA
94002, Reader Service number
488.

BROADBAND VHFIUHF
BEAM ANTENNA
ANNOUNCED BY

GROVE ENTERPRISES

Intended primarily for the
hobby scanner radio market, the
new Scanner Beam from Grove
Enterprises is designed to work
over the continuous frequency
range of 18 through 512 MHz. A
seven-element, log-periodic di-

Jameco's JE610 ASCll-encoded keyboard.



pole array, the Scanner Beam is
said to offer gain approaching 8
dB above a dipole on high band
and UHF. An additional 15-dB
front-to-back ratio makes the
Scanner Beam particularly suit-
able for long distance, weak-sig-
nal directional reception. Aver-
age vswr is 1.92:1.

On low band (30-50 MHz), the
antenna resembles an omnidi-
rectional vertical dipole.

Constructed of heavy-duty al-
uminum tubing, the Scanner
Beam features unbreakable
ABS Cycolac insulators and
4-foot baked enamel painted
boom, and includes a 4:1 match-
ing balun transformer for either
50- or 75-Ohm coaxial feedline.

A universal offset mount per-
mits the Scanner Beam to be at-
tached to a metal mast with a
minimum of interaction, and ad-
ditionally allows the antenna to
be tilted in a vertical plane for
satellite reception. Hams will
find the Scanner Beam also use-
ful for transmitting in the 144-
220-, and 420-MHz bands.

A matching coaxial cable as-
sembly is also available. Con-
structed of 65 feet of low-loss,
foam-dielectric, copper-braided
shield, the cable assembly
comes with factory installed F
connector, Motorola connector,
and weather boot.

For further information, con-
tact Grove Enterprises, Inc.,
Route 1, Box 156K, Brasstown
NC 28902. Reader Service num-
ber 486.

HEATH INTRODUCES NEW
LINE OF FREQUENCY
COUNTERS

Heath Company has intro-
duced two new digital frequency
counter kits. The IM-2400,
Heath's first hand-held counter,
features a 50 Hz-512 MHz fre
quency range—while the por-
table IM-2410 offers a single in-
put for its entire 10 Hz-255 MHz
frequency range.

Weighing just 4/5 of a pound,
the Heathkit IM-2400 hand-heild
frequency counter can be used
anywhere in the field—or on the
test bench. Large-scale integra-
tion and CMOS technology al-
low the IM-2400 to fit into a cabi-
net measuring only 1-5/8" H x 3-
3/8" W x8-3/8" L.

The IM-2400's crystal-con-
trolled 10-MHz time base pro-
vides improved accuracy and
10-ppm temperature stability,
according to a Heath spokes-
person. With a typical sensitivi-
ty of 10 millivolts, the IM-2400
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With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri-bandbeam
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Gain's Tri-Banders feature
separate High-Q, high-efficiency traps
that ensure maximum F/B ratio and gain
and minimum VSWR on ALL THREE
bands. Hy-Gain's '‘no-compromise’’
construction features; taper-swaged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance, a rugged boom-to-mast
bracket that adjusts from 1%" to 2'%";
heavy gauge, machine formed, element-
to-boom brackets that won't allow the

Hy-Gam has
the right
Tri-Bander
for you!

o
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Antenna shown is:

THEDXX
6-Element
Tri-Band Beam

Other Tri-Banders in the

elements to twist on the boom; and Hy-Gain line:
improved element compression clamps TH5DX
that allow greater tightening ability and 5-Element
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easier readjustment.

Hy-Gain's unique Beta-Match is factory
pre-tuned to ensure minimum VSWR and
maximum gain on all three bands. All

Tri-Band Beam
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TEL EX COMMUNICATIONS, INC
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Hy-Gain beams are fed with 52 ohm TH3MKS3
coaxial cable and deliver less than 1.5:1 3-Element
VSWR at resonance. s Tri-Band Beam
Write for full details today! S :
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. f| Tower shown is
—— 3 The NEW Hy-Gain
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Heathkit's IM-2400 hand-held
frequency counter.

can read weaker signals. And
the 7-digit LED display is 3/8"
high, for more legible readings.

True hand-held portability is
achieved by placing the five re-
chargeable nickel-cadmium bat-
teries inside the housing of the
IM-2400.

The IM-2410 portable frequen-
cy counter measures input sig-
nals between 10 Hz and 225
MHz,; with good accuracy and

......
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Heathkit's new IM-2410 portable frequency counter,

10-ppm temperature stability. A
durable metal cabinet, improved
RF! shielding, and complete
voltage protection help ensure
proper operation.

A pivoting stand and locking
swing-down bail place the
8-digit LED display at a conve-
nient viewing angile.

Both the IM-2400 and IM-2410
counters may be connected di-
rectly to the component under
measurement. Or, for counting
without any connections, the
optional SMA-2400-1 swiveling
telescopic antenna may be
used. This right-angle antenna
with BNC connector may also
be used on many 2-meter trans-
ceivers. The chrome-plated
SMA-2400-1 is frequency-tun-
able, by extending or retracting
the telescoping sections.

For more information, con-
tact Heath Company, Dept.
350-500, Benton Harbor MI
49022. Reader Service number
485.

INTERNATIONAL
INTRODUCES THE TV-4300
SATELLITE RECEIVER

A new 24-channel satellite re-

.fi.nf et Gpevating

International Crystal's TV-4300 satellite receiver.
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ceiver is now available from In-
ternational Crystal Manufactur-
ing Co.

The high-performance receiv-
er tunes all channels within the
3.7-4.2-GHz band. Standard dual
audio output is provided at 6.2
and 6.8 MHz. Others are avail-
able.

The TV-4300 is a fully pack-
aged and assembled receiver
complete with a built-in LNA
power supply, built-in AFC, tun-
er, control circuitry, and power
cable. All output levels are com-
patible with video monitor and
VTR input.

ICM offers several options in-
cluding a remote tuning control
and selectable audio with stereo
output. For complete informa-
tion, write International Crystal
Manufacturing Co., Inc., 10
North Lee, Oklahoma City OK
73102. Reader Service number
483.

RTTY&9

COMMSOFT, a software com-
pany located in Palo Alto,
California, has introduced
RTTY89 for the Heath HB9 or
H8/H17/H19 computer. By tak-
ing advantage of the disk and
dynamic video graphics capabil-
ities of either computer, this pro-
gram adds a new dimension to
amateur radio communications.
Version 3.0 of the W6LLO pro-
gram provides exclusive 3-level
split screen to allow pretyping
messages while copying incom-
ing data. Other features include:
disk-based autostart (record in-
comingl/outgoing data on disk);
disk load into pretype buffer;
sophisticated on-screen graph-
ics displaying complete system
status including time; auto-
matic CW identification; and
ASCIl or Baudot operation.
These and many other features

are described in a free brochure,

For further information, con-
tact COMMSOFT, 665 Maybell
Avenue, Palo Alto CA 94306;
(415)-493-2184. Reader Service
number 481.

DTMF DECODER

The Teltone M-917 is a DTMF
decoder and rotary dial pulse
counter in a modular package. It
accepts touchtone™ (dual tone-
multifrequency) signals from
telephone, radio, pre-recorded
tape and other sources. Output
is logic level binary with strobe,
and other options. It can be
used to drive a low-power TTL
gate or transistor, CMOS, or
MOS devices. The low-cost,
sealed modular unit (3.5 x 2.5
x .65 inches) meets or exceeds
all telephone industry standards
for use in central office equip-
ment. It contains a proprietary
LS!, high-impedance input buf-
fer, dial-tone filter, high- and
low-bandpass filter, and a crys-
tal-controlled, digital frequency
detector that can recognize all
16 DTMF digits.

For further information, con-
tact Teltone Corporation, 10801-
120th Avenue NE, Kirkland WA
98033; (206)-827-9626. Reader
Service number 484,

KANTRONICS' FIELD DAY 2
SWL MODEL

There was time not too long
ago when the thought of copy-
ing radioteletype would conjure
up a mental image of cumber-
some, noisy teleprinters. The
venerable Model 15 has been in
the shacks of countless thou-
sands of stalwart experiment-
ers, clacking away and spewing
out rolls of paper.

The RTTY scene has changed
dramatically. No longer are the
mechanical monsters neces-
sary for the registration of RTTY
copy, nor are the touchy demo-
dulators with their bevy of con-
trols.

Digital technology has come
to the rescue with several self-
contained readers, displaying
their copy faultlessly via an LED
readout.

One of the most popular of
these automatic RTTY readers
is the Field Day 2 from Kantron-
ics. For use with general cover-
age receivers, a specially-shield-
ed SWL model is available at a
slight additional cost.

Far more flexible than any of
the mechanical teleprinters, the
Field Day 2 has provision for au-
tomatic Morse code display, on-



ly a dream when the mechanical
teleprinter was king. The Field
Day 2 will track any Morse
speed, from 3 to 80 words per
minute.

On RTTY, speeds of 60, 67, 75,
and 100 wpm are selectable,
with the additional compatibility
with 110 and 300 wpm ASCII. An
internal 24-hour clock is also in-
cluded.

The Field Day recognizes vir-
tually all of the conventional
characters, numerals, and pro-
signs on all three modes. Pre-
sentation of readout is on ten
14-segment, alphanumeric, half-
inch LEDs. The message moves
from right to left, Times-Square
style, and is quite easy to read
after a moment’s practice.

In actual operation, an audio
cable (not included) is simply
plugged into the earphone jack
or external speaker jack of the
receiver. The receiver dial is ad-
justed until the audio frequency
falls into the sharp audio pass-
band of the Kantronics active fil-
ter (750 Hz, =100 Hz). On CW,
the dots and dashes are pro-
cessed by their relative timing.
On RTTY, only the mark signal is
copied and processed.

The audio input impedance
will adequately match 8-100
Ohms.

The Field Day 2 is operable
fromaconly(117V ac @ 60 Hz; a
220 V ac @ 50 Hz export model
is available on special order at
no extra cost).

A built-in speaker assists the
operator in centering in on the
desired signal. The speaker may
be defeated by plugging an un-
wired miniature phone plug into
the appropriate jack on the rear
apron. This simple move will pre-
vent a RTTY enthusiast from
coming unwired after a few min-
utes of listening to the inces-
sant “diddly-diddly-diddly” from
his favorite RTTY station, and
could conceivably save his mar-
riage as well.

Additional jacks are provided
to accommodate a key for
Morse code practice (the display
reads your fist) and TTL-compat-
ible demodulator output (if de-
sired for ancillary equipment).

In Actual Use

We found the Field Day 2
complicated at first, but a little
familiarization session changed
the complication into push-but-
ton flexibility.

A row of 5 push-buttons pro-
vides full control of the unit.
Let's examine them in order.
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mics are
a luxury

that you deserve

ANMM 46

Serious amateurs deserve the very best equipment they can afford and one
person’s luxury may be another's necessity. These mics are a little like that.
If you deserve a microphone with extra high output, a frequency response
carefully tailored to the voice range, and made of high quality materials, then
here are three new desk mics and three new hand mics from which to
choose. The desk mics are heavy die cast metal with an attractive black,
textured finish and a lock lever on the push-to-talk bar for VOX operation.
The hand mics are high impact resistant Cycolac® with extra long, high
quality, neoprene coil cords. Most models are dual impedance.

DESK MICROPHONES : HAND MICROPHONES

AME 75 AME 16 AMB T7 AMM 45 AMM ib AMM 47

ELEMENT TYPE DYNARIC DYNAMIC DYNAMIC DYRAMIC DYNAMIC BYNAMIL
(AMPLIFIED)  [AMPLIFIED)

POLAR FATTERN OMNI CARDIOID {:AIII'.'IIEII.'I DMK WOISE CANC. OMEl
|MPEDANCE [HIGH Z) 50K ohms 50K ohms 4000 shms 50K ahms 50K shms
IMPEDANCE ﬁiﬂl‘ Fi| 200 ohms 200 ohms 470 shms 470 ahmy 200 ebmy
DUTPUT LEVEL IHIGH Z) 55 48 .58 4B nuT:nu:w;.E 54 48 54 §8
DUTPUT LEVEL {LOW Z| 1548 B0 B 1648 7548 -45.48
FREQUENCY RESPONSE | 200-B000 Hz 100-13000 Hz 150-5000 Mz 200-4000 Kz 200-4000 Kz 200-5000 Hz
CABLE 5 cond. 5 cond. 5 cond. B cond. B cand. 5 om.

1 shield | shield 1 shield ? shield £ shield | shield
POWER SOURCE BATTERY PROVIDED EXTERRAL OC

QUTPUT LEVEL MEASURED [0 4B = 1 Voll Per Micredar]

TELEX. ain.

TELEX COMMUNICATIONS, INC.

9800 Aldrich Ave. So.. Minneapolis, MN 55420 U.5.A.
Europe: 22, rue de la Légion-d'Honneur, 83200 St. Denis, France.
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® Kantronics
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Kantronics' Field Day 2 SWL model.

1. RESET clears the display of
its last-received information as
well as permits the internal com-
puter to adjust to a dramatic
change in code speed.

2. SPEED calls up a numeric
display of received Morse or
RTTY speed.

3. EDITOR assists in the copy
of sloppy or weighted code.
(SPEED and EDITOR are also
used to set the 24-hour clock.)

4. MODE chooses between
the reception of Morse or RTTY/
ASCII.

5. POWER is, of course, the
onloff switch. The clock begins
at zero at power-up, and contin-
ues as a 24-hour timer unless re-
set to time of day.

We found the reader easiest
to use by audibly tuning in a sig-
nal with the receiver speaker,
then plugging the Field Day cord
into the receiver phone jack. We
had previously disabled the
Kantronics speaker by plugging
the disabling jack with an open
connector.

Our silent copy was a plea-
sure. Bright, large-digit charac-
ters danced across the display
faithfully reproducing the mes-
sages being sent on the other
end of the circuit.

Not having to worry about
hard-copy printers, demodula-
tors, video displays, or other
complex accessories was both
financially and cosmetically re-
assuring.

For the receive-only short-
wave enthusiast, the Kantronics
Field Day 2 is hard to beat.

The Kantronics Field Day 2
SWL model lists at $464.95. For
further information, contact
Kantronics, 1202 E. 23rd Street,
Lawrence KS 66044,

Robert Grove WA4PYQ
Brasstown NC

CURRENT SHUNTS
FOR DMM’S

An inexpensive one-milliohm
shunt extends the current mea-
suring capability of digital multi-
meters to hundreds of Amperes.
Each millivolt of voltage drop
across the shunt means that
one Ampere of current is flowing
through the shunt. A DMM can
thus read all the currents, both
ac and dc, found in the home,
laboratory, or shop when used
with this shunt. In addition, the
current in an automobile, includ-
ing the Amperes to the starter
motor and from the charging
system, can be read by a DMM.

The shunt is a special low-re-
sistance cable made up of 105
strands of tinned copper wire for
flexibility. Solid copper clamps,
rated at 75 Amperes and capa-
ble of handling much larger in-
termittent currents, connect the
shunt into a circuit. Meter con-
nections are made to the shunt
cable through combination jacks
that accept tip plugs, banana
plugs, or alligator clips. For fur-
ther information, contact R. H.
Johns-Scientific Instruments,
3379 Papermill Road, Hunting-
don Valley PA 19006. Reader
Service number 479.

PALOMAR ENGINEERS’
PT-2500 AND PT-3000
ANTENNA TUNERS

It is hard to get excited about
antenna tuners. They are just
one of those accessories you
take for granted. In fact, the
name “antenna tuner” is often
not correct since many times
these matching devices are lo-
cated far from the actual anten-
na. Regardless of their name,
tuners seem to be a popular way
to make your skywire meet the
approval of a new rig that balks
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Palomar Engineers' PT-3000 antenna tuner.

at any load that causes a mis-
match of 1.5:1 or more. Big deal.

Pollution Stopper

Palomar Engineers has taken
a new approach to tuner design
and operation and in so doing
has made this review easier
to write and more interesting

for you to read. Now, with
Palomar’'s PT-2500 and PT-3000

antenna tuners you can get that
perfect match without hours of
keydown pollution of the air-
waves. A noise bridge allows
you to determine the settings
that will give a good swr and not
strain your rig's final tubes or
transistors in the process. You
merely flip the front panel
switch from operate to tune and
then adjust the controls until the
introduced noise on your receiv-
er is at a minimum, indicating a
match close to 50 Ohms.

Aside from the noise bridge,
several other design features
set the Palomar products apart
from typical tuners. The PT-2500
and PT-3000 adhere {0 the popu-
lar T-type network and use a
tapped inductor that is connect-
ed to an 18-position switch.
When a balanced line is used,
the step-down balun is placed at
the transmitter terminals; most
other tuners put the balun at the
antenna input. Palomar claims
the relocated balun adds to ef-
ficiency.

On the Air

The built-in bridge does not
greatly reduce the amount of
knob twisting required. How-
ever, the noise bridge and its ex-
ternal 9-volt battery do the work,
rather than those expensive
finals. There is no magic way to
find the correct combination of
settings. However, once you

find them, a quick fine tuning
with your transmitter and swr
meter is all that is needed to
minimize the swr. Jot down the
settings so you won't forget
them.

The noise bridge cannot be
switched in line when you are
transmitting. A fuse acts as a
means of idiot-proofing. How-
ever, if you are like me it won't
be long before the fuse is “acci-
dentally' blown. Often the
bridge will continue to work af-
ter the fuse is blown, but the
nulls it gives may be false. The
solution, of course, is a new
fuse. But where do you buy
1/200-Ampere fuses? This incon-
venience emphasizes the need
to switch from “tune' to "oper-
ate’” before you transmit.

These tuners are designed so
that you can match balanced
lines, random length wires, and
coaxial feedlines. In addition,
the transmitted signal can be
switched to adummy load via an
auxiliary position on the front
panel. Our on-the-air tests con-
firmed the usefulness of the
PT-2500's noise bridge and the
tuner's ability to match most of
the loads we tried. When using
high power on 40 meters with
the tuner matching a balanced
line feeding a tuned doublet, the
amount of rf in the shack
caused problems with the
IC-701 transceiver's solid-state
circuitry. This can be partly
blamed on the PT-2500's two-
piece cabinet which gives less
than ideal shielding.

This reviewer has always be-
lieved that antenna tuners are
one of the few things that
today’s hams can home-brew
easily. A look at advertising
shows that many amateurs
don’t agree and are buying their



tuners. Palomar offers a product
that goes beyond the typical
matchbox. The PT-2500 and
PT-3000 each cost $349.95. More
details are available from
Palomar Engineers, Box 455,
Escondido CA 92025.

Tim Daniel NBRK
73 Magazine Staff

ETCO CATALOG

The ETCO |Idea Book contains
more than 4,000 electronic
items, many of them hard-to-
find special purchases and fac-
tory buyouts. The 96-page cata-
log is designed for hams, hobby-
ists, teachers, students, experi-
menters, and anyone else in-
volved in electronics.

The ETCO Idea Book is free /

upon request from ETCO Elec-/

tronics, Dept. 166, Box 796"

Plattsburgh NY 12901. Reader
Service number 489.

RADIO SHACK'S
SPACE-SAVER DESK

If you've been looking for a
compact, sturdy table for your
radio gear, you know by now
that most of the presentable al-
ternatives require you to part
with a substantial amount of
hard-earned cash. Surprise!
Radio Shack has come to the
rescue with a $49.95 table that is
attractive enough to hold a
place of honor in your living
room.

The Radio Shack Space-Saver
Desk is designed for use with
the TRS-80 computer system,
but it makes an ideal operating
position for a ham with a mod-
est amount of radio equipment.
The walnut-veneer-covered ta-
bletop looks good and mea-
sures 23-3/14 x 37-1/2inches. On
the back of the top surface is a
9'vz-inch deep shelf with plenty
of room for a transceiver, power
supply, rotor control, keyer, and
other accessories. Underneath
the shelf is just enough space
for logs, callbooks, and all the
usual small paraphernalia that
accumulates in a ham station.
The shelf is about eight inches
shorter than the tabletop, allow-
ing ideal placement of a key or
paddile.

The tabletop is supported by
two nicely-finished black metal
I-shaped legs, which are
equipped with screw-in levelers.

In short, if you need a place to
put your R390 receiver, 325-1
transmitter and Alpha 77DX am-

Continued on page 196
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NEW

VHF and
UHF
Mobiles

Hy-Gain’'s new HyCom series of UHF and
VHF mobile antennas have been tested
in actual use by amateurs across the
U.S. for nearly two years with excellent
results. The antennas have weathered
the salt spray of the coast, the freezing
rain and snow of the northlands, and the
blazing sun of the desert southwest.
HyCom's materials and workmanship |
have taken the worst that Mother Nature |
could dish out, and they still perform as if

they were installed yesterday. If you |
want the finest mobile antenna that you |
can buy - with proven reliability - try a
Hy-Gain HyCom.

WIL-0vv-OH
OVIN-0vY-OH
WIL-v¥1-OH
OVI-PYL-OH
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A 5/8 wave, trunk lip mobile

antenna with less than 1.5:1 SWR
across the 144-148 MHz band.
Maximum power capability is a full 200
watts. Hy-Gain's exclusive screw-in
antenna connector eliminates all
installation soldering. Includes 18 ft.
(5.5m) coax and connector.

HC-144-MAG (for 2-meters) .
The same antenna as above except with

a powerful 90 Ib. (40.8kg) direct pull

magnet mount with a neoprene gasket to
protect your vehicle's finish.

HC-440-TLM (for 440-450 MHz)

This is a, trunk lip mount

antenna featuring two 5/8 wave collinear
radiators coupled with a moisture
resistant phasing coil. SWR is less than
1.5:1 and maximum power capability is
200 watts. Antenna comes with
Hy-Gain's exclusive screw-in antenna
connector that eliminates all installation
soldering and 18 ft. (6.5m) of coax and
connector.

HC-440-MAG (for 440-450 MHz)

The same antenna as above except with
a powerful 90 |b. (40.8kg) direct pull
magnet mount with neoprene gasket to
protect your vehicle's finish.

_1
HC-144-TLM (for 2-meters) i :

UL

g il

TELEX hy-gain

TELEX COMMUNICATIONS, INC.

SH00 Ares Aep 5o Mewnessoea, MR S540 USSR
Europs BB, rue de 2 LEgon-dTHishneur, 33200 50 Deves. Fronce
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Cary L. Anderson WBOCWP
1528 34th Street S.E.
Cedar Rapids IA 52403

VSWR. . . Automatically!

— simplity antenna matching with this
self-calibrating tune-up aid

he antennas used at my

station have always
been simple—usually a di-
pole cut for 80 meters, fed
with about 52" of 300-Ohm
twinlead and tuned with a
transmatch, resulting in
complete 80 through 10
coverage. The one station
accessory always present is
the common vswr meter.
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Over the years, | have used
two types, the single-meter
version, with the adjust pot
and forward-reflected
switch, and the dual-meter
version, with only the ad-
just pot.

The Problem

Assuming you have used
one or both of the above ex-
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amples, you know the frus-
tration of trying a new
antenna, changing bands,
or even just moving within a
band. There are at least a
half-dozen adjustments to
make to get tuned up: grid,
plate, and loading on the
rig, assuming tube finals
which most of us have, full-
scale forward set, and
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Photo A. Finished design of power sensor, dual wattmeter, and automatic vswr meter.
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forward-reflected switch on
the vswr meter, and, finally,
two or three adjustments
on the transmatch. This can
be quite a juggling act.

There are times when
vswr decreases and so does
forward power, and times
when forward power in-
creases as well as vswr. Dur-
ing tune-up, the transmitter
power level constantly
changes due to a changing
load and so does the vswr.
Indications change so dras-
tically that, in some cases,
guite a bit of time is used
hunting for resonance. This
can result in lost contacts
and some worry to those
who own rigs with solid-
state finals. This all occurs
because the standard vswr
meter is also sensitive to
power level and this condi-
tion helps mask what we
are really trying to. cor-
rect—the source-to-load
mismatch.

The Solution

What is needed is a vswr
meter which does not react
to power levels, but dis-
plays only the mismatch
Tune-up would then only
require: (1) nulling the vswr



at the transmatch and (2)
peaking the transmitter.
This would be the end of
tune-up. With solid-state
finals, step two is omitted
and tune-up becomes a real
breeze. Photo A shows the
finished design, which con-
sists of a power sensor, dual
wattmeter, and automatic
VSwr meter.

| know of another project
article on an automatic
vswr meter and | credit this
one for getting me inter-
ested in this idea.! How-
ever, there were some
things that | felt needed to
be changed.

First of all, | have always
had trouble in the past con-
structing a power sensor
with a flat enough frequen-
cy response to cover 80
through 10 meters. Instead
of building one from
scratch, | used some circuit
boards which were pur-
chased from a popular kit
manufacturer and which
have worked out great.

Second, the earlier de-
sign incorporated a dual
wattmeter into the solid-
state circuitry. If you do not
have 115 V ac, you do not
have any way to measure
power for mobile or battery
operation. My design sepa-
rates the wattmeter and the
vswr meter and treats the
latter as an attachment to
be used when 115 V ac is

available.

Third, the earlier design
has five calibration ad-
justments in the vswr meter
portion of the circuit. After
some work, | got that down
to one. Calibration of my
vsSwr meter is very easy and
accurate.

Finally, the wattmeter
scales in the earlier design
were obtained through cali-
bration and the vswr scale
through theoretical com-
putations. Unfortunately,
they do not match very
well: 25 percent reflected
power is a 3:1 vswr and not
2.5:1. My vswr meter scale
was derived from the watt-
meter scale data which pro-

vides for a much more ac-
curate indication.

Power Sensor and Dual
Wattmeter

Fig. 1 shows the sche-
matic of the power sensor
and dual wattmeter. The
power sensor was designed
around two circuit boards
and their associated parts
purchased from the Heath
Company. The circuit
board comes from Heath’s
vswr/wattmeter kit. The
200-Watt adjustment is the
same as the original Heath
design, but the line used for
forward vswr set is now
used for the 20-Watt posi-
tion with the addition of a
50k-Ohm pot. There is also
an adjustment provided for
2000-Watt capability, if
desired. The lines going to
the null position of the
calibration switches in the
dual wattmeter were origi-
nally used for the reflected
vswr position in Heath's
vswr/wattmeter and are
now used for calibration of
the power sensor that will
be discussed later. Ferrite
beads (not shown) are used
on each internal and ex-
ternal lead at the power
sensor to reduce rf currents.

The dual wattmeter uses
two 0-50-uA meter move-
ments from Radio Shack.
The 1.54k-Ohm resistors let
the metérs appear to have
the same impedance as
Heath’s. The 4.22k-Ohm re-
sistors in series with the
power meters raise the
voltage that will drive the
automatic vswr meter such
that a full-scale deflection
on a power meter will be
equivalent to 500 mV dc at
the vswr meter. The 0.1-uF
bypass capacitors were
added to minimize rf pick-
up on the forward and re-
flected lines and across the
meters.

Automatic Vswr Meter

The circuit of Fig. 2 does
nothing but compute the
ratio of two dc voltages. If
the meter scale were left at
0-1 mA, then it would read
the ratio of V dc-reflected/V
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Fig. 1. Schematic of power sensor and dual wattmeter.

dc-forward directly. First of
all, the two dc voltages are
filtered to keep out rf and
then amplified by a gain of
about 20 in the LM108As.
Note the relatively large
values, 0.001 uF, of frequen-
cy compensation capaci-
tors on pins 1 and 8 of the
LM108As. This also helps in
keeping rf from causing er-
ratic operation of the cir-
cuit. Next, these two ampli-
fied dc voltages are com-
pared against a ramp gen-
erated by the digital-to-
analog converter as im-
plemented by the 4040
counter IC and the R/2R lad-
der network. This compar-
ison takes place at the
LF356Hs (note the positive
feedback for hysteresis).
The output of the LF356Hs
IS a square wave, going
from about +11 V dc to
—11 V dc since bipolar op
amps do not conduct to the
supply rail. The negative
portion of the square wave
is clipped off by the
15k-Ohm resistor and

1N4454 diode combination.
From here, the signals go
to digital circuitry. The
reflected side gets buffered
by two sections of a 4049
hex inverter IC, then drives
the meter directly through a
calibration pot—that’s
right, a square wave drives
the meter. The forward side
generates a reset pulse with
the 4013 flip-flop IC which
clears the 4040 and starts
the ramp all over again. The
end result of all this is a
meter driven by a square
wave whose duty cycle is
directly proportional to the
ratio of the two voltages V
dc-reflected/V dc-forward.
Fig. 3 shows that as
the forward component
changes in amplitude, the
maximum amplitude of the
ramp changes also, since it
is this comparison which ul-
timately generates the reset
pulse. Consequently, the
frequency of the square
wave driving the meter also
changes, but since the
meter is not sensitive to fre-
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Fig. 2. Schematic of computing portion of automatic vswr meter.

quency, only duty cycle,

this is of no importance.
Also, note the absence of

a filter cap across the

Photo B. Inside view of power sensor sandwich.

removable side plate.

meter. The square wave is
at a fast enough frequency
such that no meter jitter is
observed. The frequency of

Note
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the 4049 oscillator is ap-
proximately 300 kHz. The
frequency of the square
wave driving the meter will
vary from approximately
2000 Hz at a low forward-
power reading to 175 Hz for
a full-scale forward power
reading. The exact frequen-
cy is not critical, so no ad-
justment of the oscillator

Photo C.
switches were mounted internally.

was provided. The oscil-
lator also clocks the 4013
flip-flop 1C to generate a
clean reset pulse which
starts the ramp over again.

The reason for buffering
the square wave with the
4049 inverter IC was to add
stability to the amplitude of
this signal driving the
meter. CMQOS logic con-

Inside view of dual wattmeter. Calibration



REFLECTED COMPONENT WILL COMPARE
SOMEWHERE ALONG THE RAMP
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4049 PIN 15 |

TYP 25 WATT WAVEFORM

FORWARD COMPONENT EQUAL TO
TOP OF RAMP

TYP 100 WATT WAVEFORM

Fig. 3. Waveforms showing change in frequency of the
square wave driving the meter with change in power level.
A 50% duty cycle, as shown here, equals a 3:1 vswr in
both cases (25 and 100 Watts).

ducts to the supply rail and
the +12 V dc supply is
regulated. The result is a
nice, amplitude-stable
square wave.

The value of R in the lad-
der network (Fig. 2) is not
that critical. | would stay
between 10k Ohms and
15k. The important thing
here is that the value of 2R
must be exactly double.
These resistors must also be
1% in tolerance for a
smooth ramp.

A Few Problems

1. During times of no for-
ward or reflected power, as
during receive, the wvswr
computer tries to generate
a square wave whose char-
acteristics would indicate a
vswr of infinity —this is un-
acceptable.

2. At low forward-power
levels for the range select-
ed, the resolution of the cir-
cuit becomes degraded.
Consider that the maximum
count of the D/A converter
is 1,024, A reflected compo-
nent would then have one
of 1,024 counts to compare
against if the forward com-
ponent was high enough to
cause a count of 1,024.
However, if the forward
component caused a count
of only 10, that would mean
that the reflected compo-
nent would have only 10
counts to compare against,
resulting in a visibly-
stepped meter response.

3. An over-range forward
component causes erro-
neously high vswr readings.
When watching the wvswr
meter during tune-up, you

may not be aware of the
forward power level. Exam-
ple: Let’s say both forward
and reflected range switch-
es are in the 20-Watt posi-
tion, but you are putting
out much more than 20
Watts forward, let’s say 100
Watts. The LM108A op amp
that amplifies the forward
dc component will have
peaked out at slightly over
20 Watts and will remain
saturated at 100 Watts.
Now let’s say the reflected
power is around 5 Watts.
The meter will display
around a 3:1 vswr when, in
fact, it is around 1.5:1.

The Fixes

For problems 1 and 2, |
chose to disable the 0-1-mA
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Fig. 4.

meter when the forward
power was at the low end of
the range. | picked a point
at about 3 Watts on the
200-Watt range and 0.5
Watts on the 20-Watt range.

As shown in Fig. 4, this
was implemented by one
section of a 1558 dual op
amp IC in a comparator
configuration. When the
forward component gets
too low, the base drive is
removed from the 2N2222
that provides the ground
for the 0-1-mA meter move-
ment. At the same time, the

under-range light-emitting
diode is turned on giving
yvou a solid indication that
the meter is turned off and
not indicating a 1:1 vswr.

For problem 3, | chose to
provide an over-range in-
dication to aid the opera-
tor. This was implemented
by the other half of the 1558
op amp, also in a com-
parator configuration. The
only difference is that the
trip point is at the high end
of the range instead of at
the low end.

Photo D. Automatic vswr meter. Note that one of the three-terminal regulators is in-
sulated from the chassis.
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Fig. 5. Power Supply.

The power supply in Fig.
5 is as simple as | could
make it: a voltage-doubler
configuration with the ca-
pacitors center-tapped to
obtain both polarities, a
pair of three-terminal
regulators, and then some
0.1-uF bypass capacitors.
The current consumption i1s
relatively small, about 30
mA for the negative supply
and 50 mA for the positive
supply. No power-on in-

WBOAGWP

dicator was included be-
cause the under-range light-
emitting diode effectively
fulfills this function.

Construction Notes

Power Sensor. Photo B
shows the wattmeter head
“sandwich.” Keep in mind
that in order for one circuit
board to be used for for-
ward Watts and the other
for reflected Watts, they
must be mounted back to

REV A

Photo E. Automatic vswr meter, rear side view.

back. One of the sides is
removable by modifying
one of the type “N"” connec-
tors. There are retaining
rings holding the center pin
in place. Remove the ring
from the front of the con-
nector so the pin can slide
out the back. Solder the pin
to the piece of heavy-gauge

'lf"r |"'
COMPUTER

Fig. 6. PC board layout for automatic vswr meter.
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bus wire which goes
through the toroids of the
circuit boards. Do not for-
get to insulate the bus wire
as it goes through the eyelet
holding the toroid. A list of
the parts needed for the cir-
cuit boards can be obtained
by ordering the manual
from the Heath Company
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Photo F. Forward power wattmeter scale. Reflected power

wattmeter scale is identical.
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Photo G. Vswr meter scale.

for the HM-102 HF Watt-
meter/SWR Bridge.

Dual Wattmeter. Photo C
shows the enclosure hold-
ing the dual wattmeter. The
enclosure was homemade
out of aluminum and
measures 8’ X 3" X5"”. The
two null-calibration switch-
es were mounted inside the
wattmeter enclosure to
keep them out of the way. |
decided to use two sepa-

rate SPDT switches for the
wattmeter ranges instead of
one DPDT switch. | like the
added flexibility of being
able to look at low levels of
reflected power while on
the 200-Watt forward
power range. Keep in mind
that when the two range
switches are not in the same
position, the vswr meter
will not give totally ac-
curate readings.

Vswr Meter. Photos D
and E show the vswr meter

enclosure which measures
64" X 3" X 5%". An impor-
tant point to remember is to
insulate the tab of the
LM320T-12 from the chassis
because the tab is not at
ground potential. The cir-
cuit board measures 5” X 6"
and was mounted on 3/8”
standoffs. The circuit board
foil pattern and component
layout are shown in Figs. 6
and 7, respectively.

Meter Scales. Photo F
shows the forward Watts
meter scale. The reflected
Watts meter scale is iden-
tical. The data was ob-
tained by using the equip-
ment in the calibration lab
at work. From 80 through 15
meters, the accuracy is
within 5% and on 10
meters, it is within 8%.

| removed the existing
nomenclature on the 0-50-
uA meter scales with the
use of an electric eraser.

Parts List

Power Sensor

1 2" x4" x6" chassis

2 Type “N" female chassis connectors

2 Heathkit® #85-393-4 circuit board, plus associated
parts (see text)

4 50k pot

2 120k, v -W, 10% resistors

1  9-pin connector

10 rf beads

Misc. hardware as needed

Dual Wattmeter

1 3" x 5" x 8" chassis

1  9-pin connector

2 RCA phono jacks

4  0.1-uF capacitors

2 1.54k, 2-W, 1% resistors
2 4.22k, 2-W, 1% resistors
2 0-50-uA meter movements
4 SPDT switches

4 Rubber feet

7 rf beads

Misc. hardware as needed

Vswr Meter
3"x5v2" x6'%2" chassis
SPST switch
Power cord
Fuse holder
125 ASB Fuse
115-V-to-12.6-V transformer, 1.2-A secondary
Rubber feet
RCA phono plugs
0-1-mA meter movement
1N4003 diodes
Light-emitting diodes
1N4454 diodes
2N2222 transistors
2N2907 transistor
LM340T-12, + 12-V voltage regulator
LM320T-12, — 12-V voltage regulator
1558 dual op amp IC
LM108A op amp IC
LF356H op amp IC
4049 CMOS IC
4040 CMOS IC
4013 CMOS IC
1-mH coil
Capacitors
100-uF, 20-V capacitors
0.1-uF capacitors
0.001-uF capacitors
Resistors
680-Ohm, Y-W, 10%
1k, Y4a-W, 10%
6.8k, 4a-W, 10%
10k, “-W, 10%
15k, va-W, 10%
1M, Ya-W, 10%
10M, Ya-W, 10%
1.5k, va-W, 10%
10k pot (circuit board mount)
10k, Va-W, 1%
14.32k, a-W, 1% (see text)
1 27.Bk, Ya-W, 1% (see text)
205k, Va-W, 1%
Misc. hardware as needed.
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Use great care, when using
this method, "not to go
through the paint to bare
metal. All of the lettering
was done by using rub-on
letters. T
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Photo G was obtained from
the 200-Watt range data
and the formula: vswr=
(1 4=V P ot Praadil—
V Prof/Piwd) . The 20-Watt
range data did not quite
match the 200-Watt range
data, so some error will ex-
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ist when using the 20-Watt
range to measure vSwr.

Two pieces of equipment
are needed to calibrate the
power sensor and dual
wattmeter: a 50-Ohm
resistive load and a watt-
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Fig. 7. Component layout of automatic vswr meter. All pin 1s of the integrated circuits
have a tab etched to facilitate orientation.,
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meter of known accuracy. |
chose not to incorporate
Heath’'s method for cali-
brating their wattmeter cir-
cuit boards because of the
availability of the rf calibra-
tion equipment at work.
Thus, the parts Heath used

were omitted from the
power sensor circuit
boards.

The forward-power watt-
meter is calibrated first
Place the forward calibra-
tion switch to the on posi-
tion. With enough rf power
applied to give a meter
deflection, adjust the trim-
mer cap on the forward
Watts circuit board for a
null on the FWD WATTS
meter. Keep increasing the
rf power and maintain the
null,

Place the forward cali-
bration switch to the off
position and the forward
range switch to the 20-
Watt position. Apply 20
Watts as measured by the
wattmeter of known ac-
curacy and adjust the
20-Watt potentiometer for
a full-scale deflection.

The 200-Watt scale was
determined using a 200-
Watt source, but one is not
necessary to calibrate this
range. Since most rigs will
put out 100 Watts, | will use
this as an example. Apply
100 Watts as measured by
the wattmeter of known ac-
curacy and adjust the
200-Watt potentiometer
mounted on the circuit
board for a 100-Watt indica-
tion. A 2000-Watt adjust-
ment was incorporated in
the wattmeter head in case
| decide to add it on later.

Now reverse the watt-
meter head in the line and
adjust the reflected side ex-
actly as the forward side. |
found the most accurate
results were obtained by
calibrating the wattmeter
at either 7 or 14 MHz.

Calibrate the vswr meter
by using the circuit of Fig. 8.
Apply 470 mV dc to both
the forward and reflected
inputs, which simulates a
vswr of infinity. Then adjust
the Infinity Set poten-



tiometer in series with the
vswr meter for full scale,

Operation Field Day

The dual wattmeter-
automatic vswr meter com-
bination was extensively
tested during Field Day,
1979. The tent it was used in
had a longwire and dipole
for its antennas and a
transmatch for tune-up.
Changing frequencies was a
snap. While applying low rf
power, all the operator had
to do was null the vswr with
the transmatch and then
peak the finals of the rig.
Needless to say, the total
number of contacts this
time was higher than last.
You really have no idea
how easy tune-up can be
until you have tried an
automatic vswr meter.

Circuit boards for the
automatic vswr meter are
obtainable from me for $10
a copy. Also, any corre-
spondence must include an
SASE for a reply. Special
thanks go to my brother,

»* Reader Service—see page 226
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Fig. 8. Vswr meter calibra-
tion source.

Carl WBOQDFH, for getting
me interested in amateur
radio back in 1972, Ray
WADPMY, who took the
photos, Dave, who helped
calibrate the wattmeter
ranges at work, and the
Field Day gang of NO@II/Q
who let me use one of the
tents at the site for the acid
test.
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Power-1000 watts-2000 watts PEP

Supplied with complete instructions for antenna
wire lengths.

Model 370-1

5 Band Antenna Traps for

coverage of 80, 40, 20, °

15 and 10 meters in
one antenna. o

Model 370-2 Q

4 Band Antenna Traps for coverage of 40,
20, 15 and 10 meters in one antenna.

Model 370-5 &

END INSULATOR i &%

« Space Age Glass (}‘“‘“ o
Fﬂl}‘m&r Material " ,*’“" .

« 1000 Ib. Pull Test \{'

. SIIE 4" % 1-1/4"D

i |
'::.l'h:‘" .

Model 370-9

PL-259 Connector for use with
RG-8 Coax Cable, Mates with
50-239 Connectors. UHF Type.

Model 370-8
50 ft. RG 8 Type coax cable.
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Model 370-15

Covers 3.5-30 MHz including the new 12, 17 and 30 meter bands. Only 90
feet long! Can be used as a sloping or flat top antenna. Supplied completely
assembled with high tensil strength steel copper clad wire, 50 ft. RG-8 coax
cable and PL259 connector. Will handle 2.5 KW-5 KW PEP,

Model 370-11

FIVE BAND TRAP ANTENNA
80, 40, 20,15 and 10 meters
1,000 Watts

2 000 Watts PEP

All Band Antenna

One Feed Line

Model 370-12
Same as above, in kit form.

Model 370-13

FOUR BAND ANTENNA
40,20, 15 and 10 meters
1,000 Watts

2 000 Watts PEP

Model 370-14
Same as above, in kit form.

Model 370-17
Three working elements on each band

== in 10, 15 and 20 meters. The 16 foot

boom ¢an be handled by a lighter duty rotor

;'.I.Flll' FoT TRl LR

/, HEAVY DUTY and tower than the TB4HA but still provides
= excellent performance charactenstics.
/ T Do et T e oA ¥
a8 s rugged construction.
BEAM P
COAXIAL ANTENNA CHANGEOVER RELAY
@ Model 370-19
* TRI-BAND MOBILE Model 377 1
'~ Tri-bander for 20, 40 and 75 meters. Power Rating 1000 watts CW
|« Power rated 500 watts PEP. . (2000 watts S58)
J VEWH Less than 1.15:1
; DC to 150 MHz
Power Requirements  0.015 Ampere
48 1o 130 volts AC
Connectors UHF Type 50-239
Model 370-10
PORTABLE WHIP ANTENNA
Tunes the 2, 6, 10, 15, 20 and 40- ANTENNA TUNERS

watts CW and S5B.

Models 370-6, 370-7
ANTENNA WIRE
No. 14 AWG (17/22)
370-6, 70’ coil—370-7, 140" coil

meter amateur bands, as well as all
40 channels of the 27 MHz CB

band. When properly adjusted to

the operating frequency, VSWH Is
1.1:1. Complete with base loading
coils, coaxial feed line, and
counterpoise. Power rating is 360

AT-140

Matches auto

antenna to your
C.B. rig.

i b
' .-a-f'“':%ﬂ: i
; S
e S
G e
.5133'\-_;_:_.':- 5 .

Model AT-200
. Matches auto antenna to your
2m Rig.

DIPOLE

Model CC50 CENTER Model CC51
Standard CONNECTORS Military Type
FOR COAXIAL-CABLE FEED

Waterproof, mechanically strong connection between a
coaxial feed line and the center of a dipole antenna.
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VERTICAL ANTENNAS

Model 370-30
Four band trap vertical for operation

Model 370-31
RADIAL KIT-ACCESSORY

For 370-30 and 370-32 Verticals on
10-80 meters. All necessary wire and
hardware is included for two ground-
plane radials for 10-80 meter band.

Model 370-32
Outstanding performance with this
omnidirectional, low radiation angle,
trap vertical antenna. Requires small
installation space for either roof or

40, 20, 15 and 10 meter band. 2000
PEF. Does not require counterpoise
radials when using a standard eight
foot ground rod (not supplied). VSWH
not more than 1.5:1 at resonance.
Includes slimline traps for use as a
“flag pole”. Overall length 1521 feet.

ground-level. Hardware is included.
Traps are precision set at the factory
for maximum radiation efficiency on
gach band with low VSWR. Heavy duty
construction withstands winds up to
100 mph.

Medels 370-33 & 370-34
75 Meter ADD-ON Kit for models 370-
30 and 370-32 antennas.

Type S TANDARD IMPEDANCE

RATIDS Hange
Hi-780 ol ohms bal to 50 ohms wnbal § 3.5-30 MH:z
| RO-781 /0 phms b3l fo fims ynbal 1 3 5-30 MHz
K- 782 150 ohms bal to 50 ahims unbal | 3.5-30 MHz
HC-783 | 200 ohms balto 50 ohms unbal § 3.5-30 MHz
RC-7a4 200 ohms bal to 50 ghms unbal § 3.5-30 MHz
RE-785 GO0 ohma bal to 50 ohms ynbal 1 3 5-30 MMz
L AL 730 20.ohms balto 70 ohme unbal § 3 5-30 MHz

RE-791

(0 ohms balto 79 ohme unbal £ 3 5-30 Mz

BC-JO2 150 ohms bal lo J0-ahms unbal | 3 5-30 MH;z
L-793 200 ohms bal to 70 ohms ynbal 1 3.5-30 MHz
H-794 400 ohms bal to 70 onms gnpal 1 3.5-30 MHz
BC-796 | 600 ohms bal to 70.0hms unbal | 3.5-30 MHz
£

AN

AN ¢ AV RN R R B .

-
-

- BALUNS
Commercial & Industrial Types
MODELS Al LABLE
INFUT QUTPUT

IMPEDANCE IMPEDANCE
B&W MODEL NO, (unbalanced) (balanced) POWER CAPACITY
HFT-1K: 50U 7008 700 ohms
HFT-1K/50L-6008 81Y Bl 600 ohms
HFT-1K 50U 3008 A 0ohms | ¢ 11KW Average 2KW PEP
HFT-1K:/500:2008 200 ohms
HFT-1K 70U As AGove i ohms as above
HFT-58: 50U 7008 700 ohms
HF T-58 500/ 6008 et BOD ohims
HF T-5K/ 50113006 e 300 ohms SEW Average 10KW PEP
HFT-5K: 5002008 200 ohms
HF T-5K, 700U A5 Above ' ahms 5 ghove

= Reader Service—see page 226
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2-ELEMENT
TRI-BAND BEAM

Model 370-18
Two working elements on each band in 10,
15 and 20 meters. The 6.5 foot aluminum
boom can be easily raised on an inexpensive
mast and operated with a standard TV rota-
tor. Withstands winds up to 80 mph.

COAX SWITCHES
Power 1 KW-2 KW PEP
Impedance  50-75 ohms
VSWR 1.2:1 up to 150 MHz
Model 593  Single Pole 3 Position with
grounding of all
unused positions
Dimensions  1-3/4" high, 5"
wide, 3" deep
Mount Wall or desk
Model 594 2 Pole 2
Position
Dimensions  1-3/4" high, 5"
wide, 3" deep
Mount Wall or desk
Model 595  Single Pole 6 Position with
grounding of all
unused positions
Dimensions  8-1/2"x 3-1/2" x
o
Maourt Wall or desk
Model 375  Single Pole 6 position with
grounding of all
unused positions
Axial mounted
connectore.
Model 590  Single pole 5 position, non-
grounding type
switch. Axial
mounted
connectors
Model 590G Single Pole 5 position with
grounding of all
unused positions.
Axial mounted
connectors.
Model 592  Single Pole 2 position switch,
non-grounding.
Axial mounted
connectors.
TRANSMITTING BALUNS
Power 2. 5SKW-5KW PEP
Connectors S0-239
Frd)
Standard Impedance Ratios Range
BC-1 50 ahms bal to 50 phms unbal 1 1 B-30 MHz
| BC-2 | 50 ohmis bal to 200 ohms ynbal § 1 8-30 MH;
BC-3 hms bal hms ynpal | 3 5-30 MHZ
BC-4 | 50 ohms bat to 600 ohms unbal | 3.5-30 MHz

G

T g oy
ﬂ X
&

g e

RADIO FREQUENCY FILTERS

Power
Model Capacity | Impedance
Number| Intended Use { Wiatts) (Chims)
423 6 Meter 100 5(]
427 Amateur Hadio 11H] a0
474 Amataur Hadio 104 sl
425 IV Filter 1) a0
426 1(HH 0
422-15 | Amateur 15 Mete 100 50
431-15 | Radio Harmonic 10400 )
421-20 | Amateur 20 Meter 100 50)
430-20 | Radio Harmonic 1000 all]
420-40 | Amateur 40 meter 1 00 50
4729.40 | Radio Harmonic 1604 50
419-80 | Amatewr 80 Meter 100 Al
428-80 | Radio Harmonic 1000 51}
422-2 Amateur 2 Metar 351 a0
Handpass Filter
Model 376  Single Pole 5 position with

Model 5504  Single Pole

Model 551A 2 Pole

Model 550A-2 Single Pole

grounding of all
unused positions.
Sixth switch
position grounds
all outputs. Radial
mounted
connectors,

5 position switch,
Radial mounted
connector.

2 position. Radial
mounted
connectors

2 position switch.
Radial mounted
connectors

R. E COAXIAL SWITCHES WITH BNC

CONNECTORS

Model 596  Single Pole
Dimensions
Mount

Model 597  Single Pole
Dimensions
Mount

3 position with
grounding of all
unused positions
1-3/4" high, 5"
wide, 3" deep
Wall or desk

B position with
grounding of all
unused positions
B-1/2" % 3-1/2" %
2“

Wall or desk

BARKER & WILLIAMSON -
10 CANAL STREET
BRISTOL, PA 19007

BW

PROFESSIONAL QUALITY SINCE 1932
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Welcome Back, Barry!

— the Scottsdale RC’s most famous member

Photo A. When you work in Washington, it’s pretty hard to
attend meetings in Scottsdale. That's what Barry Goldwater
K7UGA tells the Scottsdale Radio Club when attending his
first meeting since the club was formed in 1958. In a stroke
of good humor, the club had already decided that the Sena-
tor should be an honorary member, so they had made him
one.
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Martin W. Krey K7NZA
7037 E. Chaparral Rd.,
Scottsdale AZ 85253

hen Thomas Wolfe
said, “You can’t go
home again,” he wasn't
talking about ham radio
operators. Barry Goldwater
proved that when he hit
home base at the Scotts-
dale Radio Club for the first
time in twenty years. Old-
timers with plenty of white
around the ears couldn’t
remember the last time
they saw K7UGA there in
the flesh. But he’s paid his
dues and he’s tossed in a
portable power unit and
other goodies whenever
word of a club need leaked
up to Ben-Nun-1-Kin (Nava-
jo for “house on the hill”),
which is where Barry hangs
his hat when he’s in town.
When word got around
that ol’” Barry Sun Dust
(Navajo) would be at a
meeting and would talk,
well over a hundred club
members and their guests
from around the country
packed the clubhouse to
welcome him back. For his
part, Senator Goldwater
chipped in an off-the-cuff
talk on a number of ham
things that made his listen-
ers hope for an encore
somewhere down the line,
Speaking without notes,

the Senator delivered a sol-
id half hour of pertinent
and zingy ham palaver that
left no doubt in anyone’s
mind why he’s been the
number one speaker on col-
lege campuses for many
years. His crackling and wit-
ty editorializing won re-
peated bursts of applause
and two standing ovations
from the Scottsdale hams
before the evening was
over.

Club vice president Den-
nis Reiley WB7PXP intro-
duced Goldwater, and the
Senator strode to the dais
nattily dressed in gray
striped pants and a gray
tweed sports jacket. White
hair curled gently down
over his collar. A true
westerner, he wore sleek
tan cowboy boots. Over
seventy, he’s still as trim as
he was a few years ago
when he slipped into cock-
pits to fly Air Force jets, and
only a slight limp bares
evidence of his recent hip
reconstruction surgery. And
that famous one-sided
Coldwater smile was still
there.

K7UCA thanked the au-
dience for its warm wel-
come and apologized for
being “such a lousy club
member.”

““But | think I've got some
pretty good excuses,” he



added, “which is more than
some people can say.”

Barry waxed nostalgic for
a time, much to the delight
of the club. He told of get-
ting into radio when a
“wireless store’” opened
down on the old town ditch
in Phoenix, and 6ABH, a
mechanic at the Chevrolet
garage, let him hold solder-
ing lugs ““so that he could
pour solder on my fingers
instead of his own.”

About 1922, Barry be-
came 6BPl and pounded
brass on a crystal set.

“With a good crystal and
a set of earphones, you
could hear Los Angeles in
Phoenix—if the wind was
right,” Barry said.

Coldwater laid claim to
being one of the first of the
disc jockeys, playing pho-
nograph records late at
night over the ham rig be-
longing to 6ABH, the auto
mechanic.

“With just a loop of
number 14 insulated wire
around the oscillator trans-
former, we got a call from
Mesa (15 miles away) saying
they had heard the music,”
Barry said.

Goldwater said that he
had helped build KXAD, the
first broadcasting station in
Arizona (now KTAR), which
first went on the air with a
home-brew 250-Watt trans-
mitter. Garage mechanics
were resourceful and imag-
inative in the twenties, so it
was only natural that KXAD
was constructed in, and
first went on the air from,
the old Dodge Garage on
Phoenix’s Jackson Street,
now one of the old parts of
that booming city.

Barry just missed being in
on the development of air-
ground communications
when he became interested
in flying in 1928.

“When you wanted to
take off in an airplane in
those days, you just took
off,” he said, “and when
you wanted to land, you
just landed. There weren't
many more regulations
than that.”

There were inconve-
niences and possible dan-
gers to such a flying ar-
rangement, even though
there weren’t today’s
swarms of airplanes flying.
The need for air-ground
radio was obvious.

“| thought maybe | could
figure out a way that you
could talk out of an air-
plane to the ground,” Barry
said, “but a young fella
named Herbert Hoover, |Jr.,
kinda beat me to it, and |
think his family still owns
most of the basic patents
on air-to-ground and
ground-to-air radio.”

Senator Coldwater said
that he has continued his in-
terest in radio without inter-
ruption since the 1920s,
although he could not al-
ways be as active as he
would have liked. Family
business obligations and
then the pressing demands
of political involvement
took their toll, and there
were times when other
hams didn't hear K7UGA’s
call on the air very much.

Goldwater noted that af-
ter twenty vyears in the
Senate, he has finally been
put on the Communications
Subcommittee.

“That’s quite an honor,”
Barry said, and he pointed
out that it took him nine
years to get on the Armed
Services Committee and
still another nine years be-
fore somebody asked him a
guestion about it.

“That's the way your
Congress is run,” he said.
“You can go to Washington
with all the experience in
the world, and the last thing
vou're going to be asked to
do is use that experience.”

He pointed out that he
was the only member of the
Armed Services Committee
of either the Senate or the
House who had flown a mil-
itary aircraft.

“If | sound a little dis-
heartening at times,” he
said, “I’'m not trying to lead
you on. I'm just trying to
tell you the truth.” Gold-
water pointed out that one

of his best friends from Tuc-
son was appointed to the
Federal Aviation Agency
and the Civil Aeronautics
Board, “and he wasn’t quite
sure which end of the air-
plane took off first. But he
had some idea,” Barry said,
“and within two weeks he
was chairman of that im-
portant group.”

Senator Goldwater had
high praise for Senator
Ernest Hollings of South
Carolina, who, he says, is a
very, very fine Democrat.
That's important to hams
because Senator Hollings is
head of the Communica-
tions Subcommittee.

“Senator Hollings is a
very easy man for me to
work with,” Barry said. “He
understands that | know a
little bit about communica-
tions, and consequently he
and | usually come to full
agreement before anything
comes up on the floor that
we’re going to act on.”

This bodes well for the
ham fraternity because, as
Barry put it, “You don’t find
many people around with a
background in communica-
tions. Consequently, you
wind up with people who
did something nice in a cer-
tain election sometime, and
they become staff mem-
bers.”

At first glance, it would
seem logical that someone
as knowledgeable and as
persuasive as Barry Gold-
water might have consider-
able success in preserving,
protecting, and perhaps
even in gaining privileges
for hams, but the job is not
going to be easy.

“The major problem in
communications as far as
you are concerned and as
far as every user of frequen-
cies is concerned, except
television and commercial
radio, is that nobody be-
lieves there is any other fre-
quency use than television
and commercial radio,”
Barry said. “Consequently,
when you get to talking
about spectrum, they don’t
know what you're talking

about, and when you get to
talking about frequency
usages, they can’t quite
understand you. One of the
major problems that we
have is finding people on
this rule-making board who
understand problems that
you and | are running into
as communicators.”

The first problem the
Senator chose to discuss
was CB.

“You think maybe we
have that whipped,” he
said. “Don’t you believe it.
There are 15 million CB
users that we know about,
and within two years every
car that is sold will have a
CB hooked into the stereo
system. We’ll someday be
seeing 50 to 100 million
Citizens Band radios, or, as
they like to call it, family or
business communicators,
using the spectrums that we
are not even thinking of
now.”

Goldwater went on to
say that he didn’t believe
that this increase in number
IS going to cause any more
trouble than it already has
and that he is very in-
terested and happy about
the number of CB operators
that are beginning to move
over into the ham frequen-
cies, “‘especially since
they’re beginning to make
the ham examinations in
some categories a little less
difficult.”

“That little problem that
we run into with CB, like
using one to five kilowatts
in the basement and heard
all over the world on two
Watts, is something we
can’'t control,” Goldwater
said, obviously disap-
pointed.

Barry next brought up the
problem of the deteriora-
tion of communications on
the forty-meter band.

“That’s a very fine fre-
quency for long-range
broadcast purposes,” he
said. “We are watching the
almost complete domina-
tion of the band by foreign
broadcasters, and more and
more of our own broad-
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casters want to get in on the
forty-meter frequencies.”

The Senator said the
problem would be dealt
with at WARC where we
would see how many
friends the amateur frater-
nity has around the world.

Barry struck a hopeful
note when he pointed out
that there are some good
possibilities for frequencies
that we haven’t been able
to get into yet.

“There are some frequen-
cies that have been re-
served for military and
State Department use and
foreign country use that are
really not being used. Those
frequencies are going to be
explored,” he said, “to the
end that we may be able to
come up with something
more to offer the world
amateur than it now looks
like we might.”

Barry’s next concern was
TVI, and he said that unless
manufacturers of any
equipment that puts out
signals or emissions put
equipment on it to clean it
up, he and his staff are go-
ing to reintroduce a bill to
require the FCC to force
manufacturers to clean up
their products. He pointed
out it is very inexpensive to
do so, costing only from fif-
ty cents to five dollars per
unit,

The Senator left no
doubt that he hoped the
manufacturers would see
fit to end the TVI problem
without being forced to.
“Being a free enterpriser ba-
sically, | don't like to see
the Federal Government
telling anybody else in this
country what they have to
do,” he said.

GColdwater's mood
changed when he recalled
what focussed attention on
the TVI problem, and he
couldn’t help chuckling.

“That all came about by
garage doors suddenly
opening in Detroit,” he said.
“Nobody could figure it
out, but one day somebody
got smart and checked the

harmonics on the Air Na-
tional Cuard, and sure
enough, about the eighth
harmonic would run the ga-
rage doors.”

The Senator pointed out
that Pan American Airways
did emissions studies and
““can tell you the frequency
of damn near everything
that goes into your home.”
He noted that the studies
were done below Ajo and
Gila Bend, Arizona, which
he calls the largest frequen-
cy-free place in the United
States.

Barry discussed briefly
the rewriting of the Com-
munications Act, a process
that is presently causing
concern among television
and radio broadcasting sta-
tion owners across the land.
The House panel charged
with redrafting the 1934
Communications Act is
chaired by Rep. Lionel Van
Deerlin, D-California, who
hopes the job will be com-
pleted by the end of 1980.
One major concern to
broadcasters is the pro-
posal by Senator Hollings
to raise $80 million dollars
by charging a broadcasting
fee. Senator Hollings has
said the fee will not apply
to CB, ham radio, or other
noncommercial operators,
and as long as Barry Gold-
water is working with
Senator Hollings, it prob-
ably won't.

One of the problems that
really irks Barry, although
at seventy he’s learned to
accept human nature, is dis-
courtesy on the amateur
frequencies.

“We'll continue to have
our problems with un-
solicited interference by
amateurs who do not vio-
late regulations but just vio-
late the common laws of
decency,” he said, “and
there’s not much we can do
about it. | get mail stacked
up to my ears on that.”

The Senator then chose
to elaborate on amateur
testing, which he had
touched on earlier. “I think
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we're going to see some
rather drastic changes for
some of us who have been
in this service for so long,”
he said. “We’ll have no
code examinations with
limitations on the use, we'll
have no technical examina-
tions where no technical
knowledge is needed, and
there is a very growing feel-
ing that a person who wants
to become an amateur ra-
dio operator doesn’t neces-
sarily have to be able to
follow a schematic, par-
ticularly those damn things
they have today. | can lay
you out a Hartley circuit
and do it blindfolded,” Bar-
ry snapped, “but you throw
a package of transistors in
front of me and you're go-
ing to wind up with a new
hair dryer or something.”

The last thing Barry
chose to discuss with his
club members before giving
them a chance to question
him was the growing prob-
lem of non-ham citizens
across the nation referring
to what they call the “an-
tenna blight” and urging
planning and zoning com-
missions to help to limit or
ban amateur radio and tele-
vision antennas.

Barry has had his share of
problems with the Paradise
Valley zoning board over
two of his antennas. One of
them, which his AFA6BG
(formerly AFA7UCA) sta-
tion operators use for ser-
vicemen’s phone patches
on calls from Southeast
Asia, tops out at eighty feet
with a Collins 237B log
periodic. Now designated a
gateway station, Barry’s sta-
tion uses this same antenna
for teleprinter traffic be-
tween the States and the
Pacific islands, handling
health and welfare mes-
sages. The other “problem”
antenna is a Hy-Gain log
periodic ninety feet up,
used as a backup antenna.

“The California courts
have ruled,” Barry said,
“that in effect, an amateur
radio operator having an

antenna is not misusing his
property any more than is a
person having a tennis
court or a swimming pool.
Those are things that are
not needed for everyday liv-
ing. | don’t believe that they
[the governing bodies]
should be permitted to pass
laws that can control the
blue skies above your prop-

erty.

“Ill never forget my an-
swer at putting up those
two monsters over at my
house,” said Barry. “The
building inspector in
Paradise Valley said, ‘Do
you have a building permit
for those?” and | said, ‘No.’
He saic ‘They’re gonna
have to come down.” ‘Well,’
| said, ‘You take ‘em down.
Each one of them’s sitting
in thirty-five tons of con-
crete, and you just have at
it.” He's never come
around.”

With that, Senator Gold-
water concluded his talk,
but he stayed right up there
at the dais, all seventy years
of him, game leg and all, un-
til every club member and
guest had had his chance to
ask questions and get pleas-
ant, definitive answers. It
was easy to see why Wil-
liam F. Buckley called
Barry "“the friendliest man
in the history of the world.”

One listener wanted to
know about a microwave
television signal coming off
South Mountain, the source
of all other television sig-
nals aimed at the Valley of
the Sun.

“They've been saying
things in the paper that any-
body that receives their sig-
nals without paying for
them is stealing their sig-
nals. Now, | was wondering
how in the world you can
steal something that they
are putting out for anybody
to pick up,” said the man,
who obviously enjoyed
watching full-length movies
with no commercial breaks
and at no cost.

“Well, | don’t think they
can make that stand,” said



Barry. “l pay a monthly
charge for that stuff, and
it's not bad. If you have
Channel 4 frequency open,
| don’t know how they can
stop you. How could they
know you are using it?”

““We had one guy write to
them for their monthly pro-
gram guide,” said the man,
to the delight of the au-
dience.

The Senator laughed.
“You write to me and 'l
send you one,” he said.
“We're very lucky here,” he
noted. “That's a very fine
television company. They
have good movies. There
are some places back east
that put out X-rated movies
and all that junk.”

Arturo Acquafondata
WB7ATA stood up to thank
Barry for having supported,
in 1974, Senate Bill 93-505,
“American Radio Opera-
tors, Aliens in U.S.” Arturo
had emigrated from near
Rome, Italy, in 1970, but
although skilled in elec-
tronics and radio, was un-
able to get an amateur li-
cense. When the Goldwater
bill was passed, Arturo was
able to get his Novice
license after declaring his
intention to become a U.S.
citizen. He now has his
amateur Extra class license.

“Well, that's very in-
teresting, and | appreciate
it,” Barry said, and he went
on to tell about how the bill
for reciprocal licensing had
come about. “l had a friend
in Mexico City who wanted
to put his son in the Univer-
sity of Arizona, so he drove
his Cadillac up to Nogales. |
don’t know what he had in
that car, but | can tell you it
was a station and a half,
and they wouldn’t let him
into the United States un-
less he took all the radio
equipment out. He said,
‘The hell with you. I'll go
back to Mexico City.” He
called me, and | introduced
the bill for reciprocal
licensing. We've got forty-
nine or fifty countries who
have agreed with us to have

reciprocity—if we go to
their countries, we get a li-
cense, and if they come to
our country, they get a li-
cense. But we've never
been able to get Mexico to
sign up.”

A California ham, ob-
viously upset, complained
about constant harassment
on 7255 kHz and asked if
there were anything that
could be done about it.

Barry was familiar with
the problem. “I’'ve gotten
letter after letter on that,”
he said. |l even have tapes,
and l've listened to them
myself. The problem is that
there’s no regulation that
says you or | can control
any frequency. So a man
has a privilege. Even though
you say, ‘Keep this frequen-
cy clear. We're having an
overseas phone patch,” he
can keep on yakking and
vakking as long as he
doesn’t use foul language
or advertise a product or do
anything that’s contrary to
established rules.”

“There is one other Six
that works around fourteen
three hundred, and he gives
us fits,” continued Gold-
water. “Fellas have even
gone out and chopped off
his antenna leads and it
didn’t stop him.

“All we have is sort of a
gentlemanly rule-of-the-
road not to interfere, and |
swear it's getting so bad,”
Barry said, “that I'm even
going back on CW to get a
QSO going.”

Another ham asked who
the audience is on the
foreign broadcast band and
how large an audience it is.
The Senator told him that
his personal opinion was
that the audience could not
be large because of the
$300 to $3000 cost of the
equipment involved. He
identified the audience as
shortwave listeners and
those who want to listen to
Russian and Cuban broad-
casts. He noted that some
programs are aimed at
building up trade in the

Photo B. Barry Goldwater congratulates Italian immigrant
Arturo Acquafondata on his having worked his way up from
Novice to Extra in just four years. Arturo had come to the
United States in 1970, unable to speak English. He thanks
K7UGA for having worked for the necessary reciprocal
licensing legislation to make it possible for him to get a
license before becoming a citizen.

broadcaster’s own or other
countries.

A ham observed that he
hadn’t talked to anybody
who had heard Barry on fre-
quency lately and won-
dered if he was still active.
Barry said he was hooked
up in an apartment house in
Washington and didn’t
have much of an antenna,
but he has a Swan 200 and
makes quite a few contacts.

“I'm a member of several
repeater clubs back east,”
Barry said, “and |'ve got an
antenna on top of the Sen-
ate Office Building and |
work Pennsylvania on re-
peater frequencies. | had a
rig in the car until some jerk
stole it,”" he said.

Somebody wanted to
know if Senator Gold-

water’'s celebrity status
caused any difficulty, and
he said he usually has a
pileup every time he gets on
the air, but he enjoys it.

“Another fella and |
wanted to see how many
QSOs we could have on
one frequency one day, and
we got eighteen hundred in
eight hours, really just one-
second QSOs,” Goldwater
said. He noted that the
pileups have caused Arthur
Codfrey and Curt Lemay to
quit, and King Hussein had
a fit because he can’t talk
to anybody without a pile-
up.

Somebody wanted to
know if Barry had calls
stack up on him when he
was working CW, and Barry
said it even happened
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there. | get some jam-ups
from overseas,” he said. I
call CQ, and those Russians
really come back. One sent
me a QSL card asking for a
picture of me and my fami-
ly. | think the government
wants it, not him.”

No more hands shot up,
so Barry invited the whole
club out to Ben-Nun-1-Kin
for a swim and a barbecue.
“We can drink a little beer
or booze and work the sta-
tion,” he said.

The whole club respond-
ed by standing and clap-
ping, but it was more for the
man than for the invitation,
though they valued that
very much, too

Special punch and a lot
of nifty little sweet things
were served by Carol Reiley
WB7UZK and her helpers,
and this gave the club
members second wind and
a chance to bend the Sena-
tor's ear with a whole lot
more ham radio questions.
Barry One Salt (another In-

dian name) hung right in
there until every last ham
had been recognized and
every question answered.
Only then did he slip out
the door and head for the
home shack, leaving a lot of
friends who hoped this
would be the year he decid-
ed to quit working for the
government in Washington
and that he would get back
to Arizona permanently so
they could see him and hear
him on the air a little more
often.

But Barry’s club mem-
bers weren’t through yet
They got in the last word at
Arizona’s Fort Tuthill Ham-
fest by joining with all the
other hams of the Arizona
Amateur Radio Council and
naming Senator Goldwater
Arizona’s Ham of the Year.
Barry accepted the award
personally at Flagstaft, in
August, and the big smile
on his face let everyone
know that he was home
again and loved it. B
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“WAYFARER”

The introduction of the “WAYFARER” by Yaesu is the beginning of a new era in compact solid state
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See it today at your authorized Yaesu Dealer. o83 -/
g %

The radio.

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 6334007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246 80
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Mac Maurer W10OMS
Kelly Drive

5. Lancaster MA 015617

fter a QSO in 1968, |

was invited to drop in
to see INTMM. It took 10
years to make it, when a trip
to India just happened to
allow a long weekend in
Nepal. The Himalayas were
covered with a heavy cloud

Return to Shangri-la

—a visit with 9ONTMM

layer, but DX was great.

It was not as long before
my second visit to Shangri-
la in the Kathmandu Valley
of Nepal. In January of
1980, the second trip was
another rewarding exper-
ilence with worldwide

DX —the easy way—from
the “top of the world.”

We really should know a
little more about Nepal. It
is a small kingdom situated
between India and China,
bordered by Pakistan to the
west and Sikkim to the east.

Photo A. Administration building of the Xavier School.
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These border countries are
equally rare prefixes. Kath-
mandu is the ancient capi-
tal with 2000-year-old
wooden temples. The site is
the fabled Shangri-la, a rich
green valley sheltered by
the Himalayan mountain
range.

Political rumblings in
nearby countries of access
pointed to a wise decision
not to take in gear. Father
Moran, furthermore, re-
marked that his linear was
once again in good shape
and his own station would
be at my disposal. Security
checks at most airports are
now more rigid than in by-
gone years. There was the
possibility that a transceiv-
er could be impounded by
some eager-beaver customs
clerk, despite proper docu-
mentation.

To get to Nepal, you
need a visa from the royal
government, obtained from
the consulate in Washing-
ton DC or New York, and a
round-trip ticket. The air ap-
proach can be via Bangkok,
Thailand, or Delhi, India.
Royal Nepalese Airlines
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provides jet service and
flies along either the
Himalaya range or the An-
napurna range, depending
upon the approach, east or
west. Both provide spec-
tacular views. The Bangkok
routing allows a 100-mile
view with Mt. Everest in
dead center as you ap-
proach the airport at Kath-
mandu. The landings are
never without some turbu-
lence.

After some brief customs
formalities, Father Moran
was there to greet me. Upon
this, my second arrival in
his country, he put out his
hand and said, “Welcome
back!” After registering at
the hotel in the city, we
drove the 8 miles to the
Xavier School at Godawari.

The road is through an-
cient villages that reflect a
biblical civilization. The
houses are of mud-brick,
animals are free to roam,
women gather at wells, and
chickens scatter in all direc-
tions; the clock seems to be
set back 2000 years. The
people are a happy lot and
are all smiles.

Arriving at the school ad-
ministration building
(Photo A), a three-story
brick structure where
INTMM’s QTH is located,
the first thing that hits your
eyes is a Thunderbird THé6-
DXX on the roof, flanked by
a triband vertical and 40-
and 80-meter dipoles. Be-
hind the building, you see
the foothills of the Himala-
yas, and a closer examina-
tion reveals that the school
is surrounded by hills on
three sides; the opening of
this horseshoe-shaped area
points north towards the
US.

The shack (Photo B) is on
the second floor, and the
main gear consists of Drake
twins and a Drake linear.
The linear is used only on 20
when conditions require it.
Since the electric current is
230 volts ac, 50 Hz, it
is stepped down and con-
trolled by a monstrous

variac. Generally, the line
voltage reaching the twins
is only 95 volts nominal,
and drastic excursions
force Father Moran to keep
one eye on his ac voltmeter
and his right hand on the
variac. Sometimes he loses
electricity for a few hours
and can turn to a 4-kW gen-
erator.

A Hammarlund SP6JX Su-
per Pro is used for general
listening. To the left of the
main gear is a very elabo-
rate tape library, tape re-
corders, and players of all
descriptions. The shack is
an old-fashioned ham
shack, for it has one wall
dedicated to QSL cards pro-
tected by cellophane hold-
ers. Many distinguished
awards, plaques, and auto-
graphed photos of govern-
ment leaders decorate
another wall.

The moment has come

we sit at the operating
table, warm up the gear,
and get ready for high
adventure . . . tobe DX from
a very rare DX location!

So, what is it like to
operate from the roof of the
world? What are the condi-
tions on the bands? What
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Photo B. Father Morans QTH.

can you hear? Let’s tune the
Super Pro—a receiver with
a long wire—and note
some readings.

® 160 —noise, static, no
signals, no LORAN, and, in
fact, 160 is not available in
Nepal . . . so scratch 160!
®80—is used for local
QSOs and you can hear In-
dian and Pakistani stations
through the QRN.,

® 40 —is good for 800-1000
miles: it is limited to sta-
tions on the subcontinent
of India or Siberia.

® 20—is active, brings in
worldwide signals, and is, of
course, the only worthwhile
band.

® 15 —is spotty and the re-
ceiver brings in reasonably
long skip; it takes monitor-
ing and plotting to pursue
the operators specializing
on 15.

® 10— has infrequent open-
ings to Europe and to the
US. Despite the peak of the
11-year cycle, it cannot be
relied upon for definite
schedules.

That brings us to the
topic at hand: DX on 20!
The modus operandi of
Father Moran in a typical
mMorning or evening session
of DXing is a very careful

monitoring of 20 from the
low end in; he starts on
14,203 kHz. His morning
session is between 8:00 and
9:00 am. There is dead si-
lence for awhile and then a
few Siberian stations are
calling CQ. The beam is
now heading towards the
North Pole. This direction
allows coverage of most of
the US, and the band begins
to liven up with the W4s.
The boys from Florida are in
tirst, and usually W4RHE
breaks the barrier. Several
W4s are worked and the
W3s poke through. A pow-
erful W3 that always thun-
ders in is W3BL. After a few
minutes of this “warmup,”
the W2s and W1ls come in.
Those with monstrous ar-
rays together with full
power stand out and lay in a
solid signal.

K1GZL of New Hamp-
shire is a steady entrant,
and his 6-element quad sim-
ply pours his signal into the
Kathmandu Valley. Anoth-
er strong one is W1ZLG of
Massachusetts. The bare-
foot transceiver boys with
tribanders make it, too, but
do get clobbered by the big
guns. The big boys ex-
change their greetings and
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Photo C. Father Moran accepts the SOB (Sons of Boston)
certificate from W10OMS.

then kindly move off fre-
guency to give the others a
break. There is a mixture-
phenomenon of long and
short path openings, and
now the fun begins. More
US districts come in: 8s and
9s and a few 65 plus HKs
and YVs. The band is now
wide open and the Siberians
come in from the north
(plus the woodpecker). Pan-
demonium breaks loose;
“bedlam” is mild as a sin-
gle-word description.

The S-meter now reaches
3—a healthy sign that 20 is
alive and that we now can
work all that we can hear.
There is no pinning of the
S-meter. Father Moran says
only “Mickey Mouse” and
copies the last letters of
outstanding callers. There
iIs a quick succession of
perhaps 25 such log entries
when the band suddenly
shifts. Neither he nor | has
ignored any callers or pre-
tended not to hear; we

peeled the clear signals off
the top and attempted to
reach the callers at the bot-
tom of the layer (which nev-
er is exhausted). There are
interruptions from many
friends from all over the
world, especially the Sea
Net.

There are two distinct DX
windows to the US in the
day. They are 12 hours
apart, and as many stations
as possible are worked in
these two brief openings.
Once the last letters are dis-
tinctly copied, that station
will be acknowledged.
When in a pileup the copy
Is impossible, it becomes
necessary to ““up five.” The
first one to come through
clearly is answered. This
will continue until the band
deteriorates .. . and this
happens after an hour or so.
The telltale signs of failing
conditions are evidenced
and the window begins to
close. The path will reopen

62 73 Magazine » November, 1980

in 12 hours. With this assur-
ance and a little patience,
ON1MM can be worked
again.

True enough, we now
know that with some per-
severance and a good an-
tenna system, all DXers
can add 9NTMM to their
worked list. A log copy is
sent to QSL Manager N/BE
once a week, and shortly
thereafter the treasured
QSLs are dispensed.

The “between hours” do
provide DX possibilities to
other areas of the world.
There seems to be a perma-
nent path to G-land. During
one of the “between ses-
sions,” WATEYK was heard
working a W8. We called
him frantically with no
luck. He was the only W on
at 215 pm, Nepal time.
Later we discovered that we
had forgotton to switch
back to upper sideband!

| was by no means the
first ham to visit INTMM.
Gus Browning W4BPD, Ar-
min Meyer W3ACE, and
Wayne Green W2NSD/1,
among others, have been
there, as well as Lowell
Thomas and a host of
diplomats and movie stars.
My host is an unusual man.

Marshall Moran was born
in Chicago in 1906, and, as a
boy, “played with spark
gaps,” like so many others.
He built many an “oatmeal
box” type of receiver, but,
regretfully, did not become
a licensed W9, He grad-
uated from Loyola Univer-
sity and never lost sight of
the wonders of wireless. He
constructed various items
of radio gear in the roaring
twenties, in the evolu-
tionary period of KDKA. He
earned tuition money with
these construction projects,
in this golden era of radio
constantly sparked by
Hugo Gernsback, the
dynamic radio publisher of
Short-Wave Craft, Radio-
Craft, and Radio and Televi-

sion.
After graduation, he

sailed to the East as Rev.
Marshall Moran, SJ, to

begin a lifetime career in
education/administration
on the vast subcontinent of
India. He taught at Patna
University, and in India
became VU2SX in the days
of AM. His first Nepal
journey was to visit
Tribhuvan University. He
saw the needs of this north-
ern land, and when Nepal
opened its doors in 1951, he
traded in the VU call to
become INTMM. He found-
ed the Xavier School for
boys, as well as clinics
which later turned into hos-
pitals. Many institutions
have him as an active mem-
ber on their boards of direc-
tors. He is the communica-
tions link to and from Mt
Everest climbers and their
outside world. One eve-
ning, SP6ABA, at base
camp, relayed a report
from the 1980 Polish Mt
Everest climbers. We were
both on 75 lower sideband
and then switched to 10
meters for a contact with
SP5PWK in Warsaw. Fortu-
nately, 10 meters was open
to Europe.

On the last day of my
visit, a special certificate
(Photo C) was presented
to Father Moran—a new
certificate created by
Dick K1IRAW and Peter
WB1DQC. It is the SOB cer-
tificate awarded to those
who work members of the
“Sons of Boston.” Fr. Moran
went right to his fellow
priests and, flashing the
new award, said, “Guess

what? I'm now an official
SOB!”

So there you have it. . . a
rare prefix and unique prop-
agation. The prefix is being
supplied to the ham frater-
nity by the most famous
mouse in the world—9N1
Mickey Mouse, the sole
dispenser of Nepal QSLs.

If you need INTMM, lis-
ten patiently near 14,225
kHz during the DX win-
dows. You will hear the ac-
tivity . . . get in there and
call . . . and after your QSO,
may you also hear his clos-
ing words, “Cod Bless!”



ASTRO-LOGICAL

From Swan to Cubic

102BXA — $1195.00 150A — $925.00

Dual PTO’s, 235 Watts PEP & CW HF SSB Transceiver Featuring “VRS™”

on all Frequencies, |IF Passband a Knob with a New Twist, and Over 100,000
Tuning, with LED Position Fully Microprocessor-Controlled
Indicators and Full Break-In Frequencies on Present or Envisioned

“Ham’’ Bands.

Please note that CUBIC COMMUNICATIONS, INC. is screened on the front panel. The

Swan "bug’ is on the meter face.
Cubic Corporation is a multi-million, diversified, 29-year old American Stock Exchange

listed company, with Divisions and Subsidiaries world-wide. We feel the Amateur should know the
strength and longevity of the company he is dealing with to know that when he needs service the
company will still be around! The combined technical skills and resources now available are light
years away from the “old Swan.” We intend to slowly let the Swan name disappear from the

scene.
From glowing user reports being received daily, there is no question that the PERFOR-

MANCE of the new ASTRO LINE FROM Cubic Communications, Inc. is superb!

All prices remain the same. The ASTRO-102BXA, however, will be supplied LESS THE OLD
MARGINAL CWN CRYSTAL FILTER. A superior CWN 400 Hz 6 pole filter to operate with the Pass-
band tuning is available as an option and is priced at $82.50 list.

ACCESSORIES AVAILABLE
SEND FOR COMPLETE BROCHURE
CALL FOR QUOTES

MADISTONS

Electronics Supply, Inc.
1508 McKinney ¢ Houston, Texas 77002 ¢ 713/658-0268

73 Magazine = November, 1980 63

»* Reader Service—see page 226



Direct Conversion Lives!

— excitingly simple receiver project

FROM

SIGNAL IN = (2 TO

= AUDIG
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Fig. 1. Passive double-balanced mixer. Transformers are
trifilar wound on toroids. Diodes are TN914, 1N4148, etc.
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Fig. 2. 80m and 40m oscillators and buffer. The output parts of the oscillators and the buffer

are the same as that of Rollema.? For T1, see text.
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Mike van der Westhuizen Z56UP

PO Box 13947
Sinoville
Pretoria 0129
South Africa
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Ever since the Japanese
started building receiv-
ers and transmitters for us,
we hams who like to do

something with our hands

in the evenings were left
with building accessories
for the shack, QRP trans-
mitters for CW, simple re-
ceivers, power supplies,
etc. Even power supplies in
the high-current range are
nowadays probably cheap-
er to buy than to build.

One of the most interest-
ing of the simple receivers
is the D-C (Direct-Conver-
sion) receiver in which the rf
signal is converted directly
to audio without any inter-
mediate-frequency (i-f) am-
plification. Through the
years, | have built quite a
number of versions of the



ANTENNA SYSTEMS
1-800-654-32%

TET, THE LEADER IN WIDEBAND ANTENNA
DESIGN, introduces another new triband anten-
na to provide unmatched wideband performance
on the 10, 15 and 20 meter amateur bands. This
radical departure from conventional triband
antenna design employs TWO DRIVEN ELE -
MENTS with a rigid phasing line to couple power
from the radiator element to the reflector. Phase
relationships have been carefully engineered to
provide extremely high gain figures without
neglecting the need for high front to back ratio.
The two element drive system is coupled to one
parasitic director on the model HB335P; two
parasitic directors on a longer boom with the
model HB43SP.

- FULL BAND COVERAGE is possible without
S ' $219.95 the need for antenna tuners or separate CW and
phone antenna adjustments. The 1.5:1 VSWR
bandwidth covers the entire 20 and 15 meter
amateur bands, with a little extra for MARS
operation. On 10 meters, coverage is in excess
of 1 MHz.

QUALITY CONSTRUCTION and repeatable
performance permit TET to deliver an antenna
package without need for any tuning adjust-
ments. All tubing is cut and pre-drilled to preci-
sion tolerances. The phasing harness and feed
assembly for the two driven elements are pre-
assembled to insure ease of construction and
reliable performance,

MOVE UP with the performance oriented leader
in antenna technology. Order your new high
performance wideband triband antenna system

HB33SP % $174.95 i TET today.
ELE
MENTS MAX TURM- WIND WINMD BOOM
ELE FPER A X ELEMEMNT BOOM ING SURFACE LOAD DIA.- MAST
MODEL BAMNDS MENTS BAND PWR VSWR IMPEDANCE LGTH LGTH RADIUS AREA @80 mph METER SIZE WT
HB4315P 14721728 4 il 2 W BELOW 1.5 20 Ohm 27 19 B” 169" 6.62 sq. it 1313 1b. 2 %2 18ib
HB3ISP 1472128 3 3 ZIKW BELOW 1.5 50 Ohm 27 13 2 15 4.73sg.ht 102 Ik B 1v-2 2Tk

Call Factory for ANTENMNA GAIN dBd and FRONT TO BACK RATIO.

TET FACTORY DIRECT PRICE HB43SP $219.95
sk HB33SP $174.95

Call Toll Free 1-800-654-32%1

=== 1ET USA. INC. . @2

%

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-360-6410
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Photo A. Copper side of PC board. The grooves cut in the
copper foil are made by an ordinary hacksaw.

D-C receiver and in this arti-
cle, | want to present my
latest version, which |
modestly think is not far
from the ultimate, keeping
in mind that simplicity is
the key word. First, | shall
give a few short notes about
some parts of the D-C re-
ceiver and, thereafter, the
complete circuit.

Mixer

The mixer is the most im-
portant part of the D-C re-
ceiver, My first experiments
were all with single active
mixers. The 6 dB of conver-
sion gain was always very
attractive to me, but with
this kind of mixer, you near-
ly always get AM break-
through from nearby com-
mercial broadcast stations.
This is particularly true of
the 40m band, which in
South Africa is from 7000
kHz to 7150 kHz; just above
the latter figure, there are
some strong AM stations.

| then moved to active
balanced mixers, more or
less like the one used by
Rusgrove W1VD.' This
cured most but not all of
the AM breakthrough—vyou
could still hear a little back-
ground music between the
ham stations! My next
move was to try double-bal-
anced mixers using passive
elements (4 diodes) approxi-
mately like the ones used
by O’Grady WASWWN? in

a QRP transmitter (rep-
resented in Fig. 1).

In my experience, this
mixer was the best of all
that | tested, and no AM
breakthrough was noticed.
| was very pleased, when
the article of Dick Rollema
PAOSE’ appeared, to see
that he came to the same
conclusion. PAQSE’s article
s an excellent one and
must surely go down in his-
tory as a classic as far as
D-C receivers are con-
cerned. PAQSE went even
one step further with the
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Photo B. Component side of PC board. The butfer module is

shown here.

mixer and used a ready-
made double-balanced mix-
er, the Anzac MD108. This
mixer was unavailable in
this country, so | imme-
diately wrote to Anzac in
the faraway USA; | was
quite surprised when this
friendly firm sent me one of
their mixers. | tried it and
the results were virtually
the same as with the mixer
in Fig. 1, but with one big
advantage: The MD108
needs far less drive from
the vfo—0.5 volts—not the
2 to 3 volts needed for the
mixer in Fig. 1.
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Front End

Builders of D-C receivers
are always in doubt as to
whether they must use
some rf amplification be-
fore the mixer. With rf am-
plification, there is always
the danger of worsening the
selectivity and AM break-
through. On the other hand,
rf amplification really helps
with weak stations in a
quiet band. | put an rf
amplifier in my receiver
and took it out again
several times. In the end, |
reached a compromise: |
put in a broadband rf ampli-
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Fig. 3. Input, mixer, and audio parts of the D-C receiver. For L1 to L10 and T2, see text.
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FORMULA FOR 2 METER FM ENJOYMENT

4
x RELIABILITY

CLEGG
FAM-88

LIMITED TIME SPECIAL

$279.00

143-149 MHz
.25 uv sensitivity
mobile mount & microphone included
25 Watts (variable)
Provisions for non-standard splits

(CAP, MARS, etc.)
Optional AC power supply available

THAT'S CORRECT!!!

We are convinced that the FM-88 is four
times more reliable than the other 2 meter rigs
being offered. To prove it to you, we are supply-
ing the FM-88 with four times more warranty
than supplied with other models — One full year
instead of the normally expected 90 days.

While there are radios on the market that
offer lots of “gadgets” —our past experience

has been that simplicity of operation & elimina-
tion of unnecessary “Bells & Whistles” actually
removes the causes of many failures being ex-
perienced with such transceivers.

If you are shopping for a new 2 meter trans-
ceiver, don't you owe it to yourself to go with a
radio that has proven itself with thousands of
hours of reliable, “On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing

this fantastic transceiver & related accessories.

The FM-88 is also available with an 800 channel, programmable scanner —order model FM-88S5 —$379.00

|
|m
| o

" - F,

Curnmunu:atmns Comp.

1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601

(717) 299-7221

(leqq =



Photo C. Inside of the receiver. The modules are mounted
vertically by means of Terry clamps.

fier with low amplification,
but with a DPDT switch to
disable the amplifier if | so
wished. To avoid confusion,
this switch is not shown in
the circuit diagrams.

The complete circuit dia-
gram of my 80m/40m re-
ceiver is shown in Figs. 2
and 3. Here are some notes
about the circuit.

Audio Filters?

Purists will immediately
ask: Where is the audio fil-
ter? | tried several audio fil-
ters and found out one
thing very quickly: The in-
put impedance of the filter
must exactly match the out-
put impedance of the pre-
ceding stage; the same ap-
plies for the output of the
filter and the input of the
succeeding stage. The other
problem was that no cheap
88-mH inductances are
available in this country.
The best filter that | used
had more or less the same
effect as capacitor C1 in
Fig. 3. So | chucked out the
filter and used only this ca-
pacitor. | use my receiver
only for SSB—perhaps if
you want to use it mainly
for CW, a filter is necessary.

Construction

My experience is that no
two hams use the same con-
struction methods, so here
are a few sentences on my
own construction meth-
od —which is far from ideal.

May | say, first, that | am no
sucker for miniaturization;
with my construction meth-
od, you can’t put the receiv-
er in a cigarette box, etc.

| divided the receiver in-
to eight parts as shown by
dotted lines in Figs. 2 and 3
and built each part as a sep-
arate module. For each
module, | used the square
block method, which
means cutting the copper
side of a piece of PC board
into squares and mounting
the components on the
squares. For later modules,
| drilled holes through the
board, mounted the com-
ponents on the bare side,
and soldered the leads on
the copper side. This is illus-
trated in Photos A and B.
Each module was mounted
vertically with Terry clamps
on the bottom of a home-
made cabinet. Photo C
shows the inside of the cabi-
net. The module method
has the great advantage
that you can change a com-
ponent on a module or re-
place a module with an-
other one with the greatest
of ease.

A form of slow-motion
drive for the tuning capaci-
tor is essential. Lady Luck
sometimes, just sometimes,
smiles toward the building
ham. Here it was my turn,
and from the deepest part
of my junk box, | dug up a
very old slow-motion drive
—but a beauty! You can't
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Photo D. Front part of the receiver. The extra switches and
sockets are for interfacing with a 5-Watt DSB transmitter.

buy such things in South
Africa. With this slow-
motion drive, | cover the
80m band (3500-3800 kHz in
South Africa) with 25 turns
of the knob. It works out at
12 kHz per turn, which is
just about ideal. If no slow-
motion drive is available, a
20-pF variable capacitor
can be put in parallel with
the main one and used to
fine-tune an SSB signal.

Photo D shows the tront
part of the receiver. The
few extra switches and
sockets are for interfacing
with a small 5-Watt DSB
transmitter.

Inductances L2 and L5
are wound on toroids. |
shall give no details on the
number of turns as | have
no idea of the characteris-
tics of the toroids |
used—they are unmarked
and came out of an un-
marked cardboard box iIn
the corner ot a local radio
shop. As always, it is best to
use a gdo to determine res-
onance. Links L1, L3, L4, L6,
L7, and L10 can be 5 or 10
turns to start with. L8 and
L9 also are wound on to-
roids and can have an in-
ductance of, say, 50 to 100
mH. Transformer T1 is de-
scribed fully by Rollema. |
won’'t repeat it here, except
to say that it has a step-
down voltage ratio of 3 to 1
and the secondary imped-
ance is 50 Ohms. An ordi-
nary toroid with the right

turns ratio will probably
work just as well.

Results

| was genuinely surprised
with the performance of
this receiver. To quote the
words of Rusgrove, “A well-
designed D-C receiver will
provide a certain, pleasing
clarity and depth of
sound . . . signals seem to
stand out against a nearly
noiseless background.” Al-
so, the words of Rollema:
“It is a real pleasure to op-
erate the D-C receiver.”

| did not have a cali-
brated signal generator to
measure the sensitivity of
this receiver, but it com-
pared very well with my
FT-301. Selectivity is just a
little bit worse than that of
the FT-301.

In conclusion, | have
used my D-C receiver now
for over a year and it still
gives me a deep sense of
satisfaction to tell the chap
on the other side, “Equip-
ment on this side is home-
built, old man.” I

References
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ter High-Performance Direct-
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zar QRP 40-meter DSB Trans-
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3. D. Rollema PAQSE, “Second
Thoughts on the Direct-Conver-
sion Receiver,’”” Ham Radio,
November, 1977.



Save on

Scanners!
NEW Rebates!

Communications Electronics, the
world's largest distributor of radio scan-
ners, celebrates Christmas early with big
savings on Bearcat synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con-
sumer rebates on their fantastic line of
crystalless scanners purchased between
September 15 and November 15, 1980.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Most items are in stock for quick
shipment. Do your Christmas scannershop-
ping early and order today from CE!

Bearcat$300

The Ultimate Synthesized Scanner!

List price $519.95/CE price $329.00/$20.00 rebate
Your final cost is a low $309.00

4-Band, 50 Channe! ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174, 421-512 MHz,
The new Bearcat 300 is the most advanced auto-
matic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
fluorescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these
added features: Service Search, Display Intensity
Control, Hold Search and Resume Search keys,
Separate Band keys to permit lock-in/lock-out of
any band for more efficient service search.

Bearcat® 250

List price $413.85/CE price $259.00/520.00 rebate
Your final cost is a low $239.00

50 Channels ® Cryslalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ®» 3-Band ® Count Fealure.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Overseas customers should order the Bearcat 250FB
at $349.00 each. This model is like a Bearcat 250, but
designed for international operationwith220VAC/12V
DC power supply and 66-88 MHz low band coverage
instead of 32-50 MHz

Bearcat® 220

List price 5413.95/CE price $259.00/$20.00 rebate
Your final cost is a low $239.00

Aircralt and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHZ
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting AM aircraft band
channeis. Up to twenty frequencies may be scanned at
the same time. Overseas customers should order the
Bearcat 220FB at $349.00 each. This model is like a
Bearcat 220, but designed for international operation
with 220 V AC/12 V DC power supply and 66-88 MHz
low band coverage instead of 32-50 MHz.

NEW! Bearcat®210XL

List price $319.95/CE price $209.00/$20.00 rebate
Your final cost is a low $189.00

18 Channels # 3 Bands ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz

The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcal 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 1B channels plus dual scanning
speeds and a bright green fluorescent display.

NEW! 50

-hannal Bearcat 300

FREE Bearcat® Rebate Offer

Gel a coupon good for a $20 rebate when you purchase a
Bearcat 300, 250,220 or 210XL. $10 rebate on models 211,
210 and 160. To get your rebate, ma:l this coupon wilh your
original dated sales receipt and the Bearcal model number
from the carton to Electra. You'll receive your rebate in four
1o six weeks. Offer valid only on purchases made betwen
September 15, 1880 and November 15, 1980. All requests
must be postmarked by November 29, 1980. Limit of one
rebate per household Coupon musi accompany all rebate
reguests and may not be reproduced. Offer good only in the
U.S.A Void where taxed or prohibited by law. Reseilers,
companies, clubs and organizations—both profit and non-
profit-are not eligible for rebates. Employees ol Elecira
Company, their advertising agencies, distributors and re-
tailers of Bearcal Scanners are also not eligible for rebates.
Please be sure to send in the correct amount for your
scannear. Pay the listed CE price in this ad. Do notf deduct the
rabate amount since your rebale will be sent directly 1o you
from Electra. Orders received with insufficient payments will
not be processad and will be returned.

NEW! Bearcat® 160

List price $279.95/CE price $189.00/810.00 rebate
Your final cost is a low $179.00

18 Channels » 3 Bands » AC only ® Priority
Dual Scan Speeds ¢ Direct Channel Access
Freguency range: 32-40, 144-174, 440-512 MHL

The Bearcat 160 presents a new dimension in scanning
form and function. The keyboard is smooth. No buttons
to punch. No knobs to turn. Instead, finger-tip pads
provide control of all scanning operations, including
On/Oftf, Volume and Squelich, Green easy to read
fluorescent display

NEW! Bearcat® 5/800 MHz

The world's first 800 MHz. scanner!
This is a rew model. Shipmenils will begin in November, 1980,

List price $179.95/CE price $129.00

8 Crystal Channels ® 4 Bands ¢ AC only
Fraquency range: 33-50, 144-174, 440-512, 808-870 MHz.
The Bearcat 5/B00 MHz is the only scanner on the
market today that offers coverage of the 800 MHz.
public service band and the other public service bands.
Individual channel lockout, Scan Delay. Manual Scan.

Bearcat® 5

List price $129.95/CE price $94.00

8 Crystal Channels » 3 Bands ® AC only
Fregquency range: 33-50, 146-174, 450-508 MHz

The Bearcat 5 is a value-packed crystal scanner builtfor
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

- - T
Bearcat® Four-Six ThinScan
List price $179.95/CE price $114.00
Freguency range: 33-47, 152-164, 450-508 MHz
The incredible, new Bearcat Four-Six Thin Scan” is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 1" Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

NEW! Fanon Slimline 6-HLU
List price $169.95/CE price $109.00

Low cost 6-channel, 3-band scanner!

The new Fanon Slimline 6-HLU gives you six channels
of crystal controlled excitement. Unigue Automatic
Peak Tuning Circuit adjusts the receiver front end for
maximum sensitivity across the entire UHF band. Indi-
vidual channel lockout switchas. Frequency range 30-50,
146-175 and 450-512 MHz. Size 2% x6% x 1. Includes
rubber ducky antenna. Order crystal certificates foreach
channel. Made in Japan.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

&-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHZ

If you don’t need the UHF band, get this model and save
money. Same high performance and features as the
model HLU without the UHF band. Order crystal certifi-
cates for each channel. Made in Japan

FANON SCANNER ACCESSORIES

CHB-6 AC Adapter/Battery Charger .. ceiene. 916,00
CAT-6 Carrying case for Fanon w/Belt Clip........$15.00
AUC-3 Auto lighter adaptor/Battery Charger ., . . $15.00

OTHER SCANNER ACCESSORIES
T L e R T PR ety PR SRt $12.00
SP51 Battery Charger ... .ovieeeaiiirssssryirnn . $12.00

SPS58 Carrying Case for Bearcat 4-6 ThinScan™ ... $15.00
FB-E Freguency Directory for Eastern U.S.A. ..., .. $1500
FB-W Frequency Directory lor Western USA. ..., 51500
FFD Federal Frequancy Directory for U.S.A........$18.00
B-4 1.2 VAAANi-Cad'sfor ThinScan™ and Fanon ..., $15.00
A-135cc Crystalcerlilicate. . ... ......occvivvnninns $4.00

Add $3.00 shipping for all accessonies ordered al the same time

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, it isessential that you use an external antenna
We have six base and mobile antennas specifically
designed for receiving all bands. Order #AB0 is a
magnet mount mobile antenna. Order #AB1 15 a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #AB3 is a % inch hole mount. Order
#AB4 isa% inchsnap-inmount, and #AT0isanall band
base slation antenna. All antennas are $30.00 and
$3.00 for UPS shipping in the continental United States.

TEST ANY SCANNER

Test any scanner purchased from Communications
Electronics™ for 31 days belore you decide to keeap it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, lor a promp!
refund {less shipping/handling charges and rabale credits),

NEW!Regency® M400

List price $379.95/CE price $259.00

30 Channel ® Synthesized ® Service Search
Digital clock ® Digital timer ® M100 styling
Search/Store ® Priority Channel ® AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz
The new Regency M400 is a compact programmabie
FM monitor receiver for use at home or on the road.

OTHER REGENCY" SCANNERS

TOUCH K100 .. ..... cconiicvirsnrsssnsnniass 3199.00
Touch M100. . .. 5199.00

NEW! Telephone Products

Electra's cordless Freedom Phone does everything
an ordinary phone does and maore. Bacause itiscordless,
you can take il anywhere, inside or outside—on the
patio, by the pool, In the garage, in the workshop...even
next door at the neighbor's.

Model FF-500 has pushbutton dialing. Rechargeable
ni-cad batteries included. Battery low light. Secure
feature. Telescopic antenna. Your cost is $179.00.
Mode! FF-1500 has the same features as the FF-500
but also includes a charger/cradle tha! allows the
phone's handset to be recharged away from the base
station. Your cost for this cordless phone is $1939.00.
The model FF-3000 has all the standard features
(except charger/cradlie) plus interchangeable telescop-
ic and rubber ducky antenna Redial feature. Belt clip.
Carrying case. Greater range. Your cost is $229.00.

- - b |

World Scanner Association
The WORLD SCANNER ASSOCIATION is sponsored
as a public service by Communications Electronics.
When you join, you'll receive a one-year membership
and our quarterly newsletter with scanner news and
features. You'll also get a wallet |.D. card, an Official
WSA Membership Certificate, and more. FREE classi-
fied ads for members so you can contact other scanner
owners when you want to sell or buy a scanner. FREE
membership in the WSA Buyer's Co-op. Your Co-op
membership will allow you to get special discounts on
scanners and scanner related products. Since the WSA
Buyer's Co-op gives you group purchasing power, you
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Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
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ground shipping, or $12.00 for faster U.P.S. air
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Charge or Visa card, you may call anytime and
place acredit card order. Order tollfree inthe U.S.A
B00-521-4414. If you are outside the U.S. or in
Michigan, dial 313-994-4444 Dealer inquiries
invited. All order lines at Communications
Electronics™ are staffed 24 hours.

WSA™ Scanner Distribution Center” and CE logos are
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Tim Daniel N8RK
73 Magazine Staff

Hams vs. Hurricane Allen

— 73 aids St. Lucia relief efforts
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H urricane Allen: Weath-
er scientists labeled it

as the second worst storm
ever recorded in the Atlan-
tic. Television and newspa-
per reports kept everyone
from South America to Can-
ada fascinated and some-
times terrified as Allen
weaved and bobbed across
the Caribbean, leaving
death and destruction in its
wake. This story is a testa-
ment to the awesome force
of a tropical storm as well

as to the heroic role played
by ham radio. While based
on my first-hand experi-
ences during an eight-day
visit to the Caribbean island
of Saint Lucia, this article
belongs to hams every-
where.

Thanks to weather satel-
lites and other space-age
technology, Saint Lucia had
plenty of warning that its
238-square-mile island was
the first land in the storm’s
projected path. Prepara-
tions were made, and as
darkness approached on
Sunday, August 3, 1980, the
80-meter band was busy
with chatter between Saint
Lucia amateurs and hams
on nearby islands. Shortly
before 11:00 pm local time,
the prime ministers on the
islands closest to the hurri-
cane’s center issued final
words urging calm. Then
the power went off and a
terrifying night began.

Saint Lucia— Before

Prior to Hurricane Allen’s
strike, the people of Saint
Lucia were quietly develop-
ing an island paradise. Ba-
nana and coconut produc-
tion was on the increase
and the government was
starting to encourage light
industry and commerce.
Saint Lucia’s spectacular
mountain terrain and sandy
beaches had long attracted
thousands of tourists from
Europe.

Although originally set-
tled by the French, Saint
Lucia spent 165 years as a

UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON DC 20522

AG 27 1ogp

Mr. Wayne Creen, Publisher
T3 Magazine
Peterborough, New Hampshire 03458

Dear Mr. Green:

Our office is returning to normal after responding to the emergency needs of

the Caribbean victims of Hurricane Allen. The U.3. Government through this

office and the U.S5. Embassy in Barbados has so far provided over $200,000 in
emergency food, shelter materials and relief supplies. The U.S. Government

has also committed an additional $400,000 to repair critical public buildings such

Miami and St. Lueis.

invaluable.

effort.

Attachment: a/s

Miami, Florida

as schools, and health facilities.

the situation and for information on current needs.
in support of the 3St. Lucian Ham operators was a major contribution and
his observations upon his return provided us with valuable insights into the

situation in St. Lucia. Your support of his efforts is commendable.

One of the critical links in the U.S. Government s response to this disaster
was the amateur radio network between 5t. lLucia and Barbados and between

My staff relied on the Ham radioc reports for news of
Tim Daniel s efforts

I am attaching a copy of my letter to George Naftzinger (W4 PPC) net
control in Miami whose assistance in this disaster response effort was
Please convey our appreciation to all those on your staff and
to the many amateur radio operators who participated in this important

Sincerely yours,

Joseph A. Mitchell

Director

Office of U.5. Foreign Disaster

Assistance

ce: George Naftzinger, Net Manager
International Assistance Net
11260 SW 176 Street

23157

Brian Cordray, Ham Club
COM/CPS, TOS5E, SA-18

Tim Daniel, 73 Magazine
Peterborough, N.H.

03458

I am enclosing our most recent situation
report on St. Lueia so that you can see the type and amount of assistance
provided by the U.5. Government and private sources.

British colony. On February
22, 1979, the 130,000 citi-
zens of Saint Lucia formed
an independent nation. In-
cidentally, on that day,
amateur radio callsigns
changed from a VP2L prefix
to J6L. Another day that will
be long remembered is Au-
gust 4, 1980, when the
fledgling nation assessed
the results of Allen’s fury.

Saint Lucia— After

Words alone cannot ade-
quately describe the dam-
age suffered by Saint Lucia.
Hurricane Allen did not dis-
criminate—homes of the
rich and the poor were flat-
tened. Of three buildings
standing sides by side, two
would be left unmarred
while the one in the middle
would be missing its roof

and windows. Everywhere
you looked, trees were
down and most if not all of
the delicate banana crop
was wiped out. Miles of
power and telephone lines
were left lying on the
ground, leaving Saint Lucia
in the dark with no way to
communicate internally or
with the rest of the world.
Perhaps the first voice to
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Generators provided by Hess Oil Company helped to keep
Don ]6LJS on the air. St. Lucia Amateur Radio Club Presi-
dent Vic 6L D] watched the refueling operation.

announce Saint Lucia’s
plight was amateur radio
station J6L)S. Operated by
an American, Don Johnson,
J6L]S used battery power to
describe the situation on
the 14.325-MHz Hurricane
Information Net. While
Don’s house survived, the
mast for his Cushcraft tri-
band beam was pushed
askew. Miraculously, the
antenna was unscathed by
the 160-mile-per-hour
winds.

Wildly fluctuating line
voltage had knocked Don’s
Kenwood TS5-820 out of
commission a few hours be-
fore the storm struck. Luck-
ily, he was able to get back
on the air after repairing the
820 with parts cannibalized
from another rig. Disaster
conditions demand the
most of equipment; the

ability to make emergency
repairs is essential when the
nearest service facility is
thousands of miles away.

While ]6L]S’s terse re-
ports alerted the rest of the
world, other members of
the Saint Lucia Amateur Ra-
dio club swung into action
to provide internal com-
munications.

Because of Saint Lucia’s
mountainous terrain, hams
there were already experi-
enced at operating a local
network of 40 meters in the
daytime, shifting to 80
meters at night. Stations
would be needed at the var-
ious relief control points,
the two airports, and even-
tually in the outlying cities
and towns. This meant as-
sembling gear, antennas,
and batteries or generators
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A roadside stop was necessary for J6LD] (right) to change
the antenna from 40 to 80 meters. The frequency switch was
made every evening when the QRM rendered 40 meters

useless,

while the roads were being
cleared and damage as-
sessed.

Enter 73 Magazine

Jeff DeTray, WB8BBTH,
73 Magazine's assistant
publisher, had been follow-
ing the progress of Hurri-
cane Allen. Shortly after
hearing the reports coming
from Saint Lucia, he offered
73’s assistance in the form
of HF gear and VHF com-
mercial hand-held units.
This announcement went
out on the 14.325-MHz Hur-
ricane Information Net on
Monday morning. Among
the Saint Lucians who were
in the U.S when Allen struck
was Tim James |6LT, a gov-
ernment information offi-
cer. Through Ham Robinson
W4ZR, Tim kept abreast of
the situation prior to Sun-

day night. Following the
hurricane, J6LT began or-
ganizing equipment and a
way to return to Saint
Lucia.

When Tim and Ham con-
tacted 73 on Tuesday, Au-
gust 5, plans moved into
high gear. Initially, we
hoped to pack two com-
plete HF stations and 10
hand-helds with chargers,
sending them to J6LT in
Miami on an afternoon
flight from Boston. The ap-
pointed time to leave
passed without the neces-
sary confirmation from
Miami. The gear was still in
Peterborough, with several
anxious staffers waiting by
the phone. Shortly before
4:00 pm, 73 publisher
Wavyne Green W2NSD/1 de-
cided the gear should be



hand carried to Saint Lucia
and manpower assistance
provided to the Saint Lu-
cian operators. This left on-
ly a few hectic hours to plan
and pack before | had to
leave on a night flight to
Miami.

After deplaning in Miami,
| waited eagerly for the lug-
gage to appear. Without
those four metal suitcases
marked “Emergency Com-
munications Equipment,”
my trip would be in vain.
Not to worry: Delta Airlines
soon had all four cases in
my hands. Next | had to find
Tim J6LT. Later, Tim and |
discussed the situation; he
was tired and anxious to re-
turn home, but after some
hurried arrangements, | had
a ticket for a flight to Bar-
bados, just a few miles
short of Saint Lucia. While
flying south, we both stole a
few hours of sleep; neither
of us knew what to expect
when we arrived at our des-
tination.

Arrival in Barbados
meant another anxious wait
for the luggage. One, two,
three ... four—safe and
sound. Now on to Saint Lu-
cia. It was Wednesday, Au-
gust 6, two days after Allen
had passed and the first
commercial flights were go-
ing to the island on an irreg-
ular basis. While we waited
as standby passengers on
an island-hopping flight, |
noticed that life proceeded
“as usual” on Barbados. |
was carrying radio gear in
one hand and a small pack
with food and fresh water in
the other; the other passen-
gers were headed for a dif-
ferent island paradise with
tennis racquets and beach
togs.

When the small prop
plane taxied down the run-
way towards Saint Lucia,
Martinique, and other is-
lands to the north, Tim and
| found ourselves lucky
enough to be aboard. At the
end of the half-hour flight,
we got a bird’s-eye view of

Saint Lucia’s western coast-
line. The broken trees,
wrecked homes, and rav-
aged shoreline evidenced
Allen’s visit two days
earlier.

The Vigie airport in
Castries, Saint Lucia, was a
beehive of activity as tour-
ists struggled to go home
and islanders returned, hop-
ing to find their loved ones
safe. We were waved
through customs and |
found myself on the side-
walk shaking hands with
Vic J6LD]J, President of the
Saint Lucia Amateur Radio
Club.

Prisoners and Dipoles

The next few hours were
busy as Vic and | visited dif-
ferent communications
posts around Castries and
discussed the best way to
utilize my time and the 73
equipment. We visited the
central police station,
where a torrent of informa-
tion was being processed. A
makeshift HF station had
been set up. To expand its
capability, we replaced the
40-meter dipole with an all-
band model | had brought
along with the rigs. Since
none of the hams present
were avid tree climbers, an
acrobatic prisoner from the
jail was requested. He some-
what reluctantly climbed a
nearby palm tree under the
watchful eyes of his ama-
teur jailers who sincerely
hoped that no escape at-
tempts would be made. The
urgency of the situation
somehow dissolved into hu-
mor as our unorthodox an-
tenna party went about its
business. The resulting aeri-
al violated a number of the
laws of dipole installation,
but nonetheless it put out a
good signal and was fondly
named the “)6L Special.”

The next stop was J6L)S’s
QTH. Located on a hill
overlooking the airport and
Castries harbor, there was
plenty to observe as Don’s
home rivaled Grand Central
Station at rush hour. In ad-

Don J6L]S handled hundreds of pieces of traffic. In one
week s time more than forty hours were logged on the Inter-
national Assistance Net alone.

dition to amateur operation
on 20 and 40, the newly-ar-
rived U.S. Navy had chosen
this spot as its communica-
tions post for shore parties.
Amid the confusion, | met
Don and his wife Mary
J6LKT. They were busy try-
ing to pass on health and
welfare inquiries and keep
track of the generators
which kept the radios on
the air as well as powered a
refrigerator and lights.

| got my first good lock
at the Caribbean landscape
on an hour-long drive to
Saint Lucia’s other principle
city, Vieux Fort. Located at
the southern end of the is-
land, Vieux Fort and the sur-
rounding towns were clob-
bered by the full force of
the storm. The accompany-
ing photographs better il-
lustrate the destruction

than | can describe with
words.

Vieux Fort’s Hewanorra
airport was of great interest
to us since it would be the
location where most of the
relief supplies would even-
tually land. Joe J6LHV had
set up a station there prior
to Sunday. When emergen-
cy generators were running,
he was able to provide the
only link between the south
and the rest of Saint Lucia.
Two of the VHF rigs were
left at the airfield so that
Joe could keep in touch
with the control tower
when air traffic resumed.
This link would prove to be
vital in a few days.

Darkness caught up with
Vic and me as we made a
final stop at St. Jude’s Hos-
pital. Normally, Sister Mary
Mark J6LBR would have
been there. Instead, she was
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Thousands of St. Lucians were left homeless and many moved in with friends or relatives.
Others lived in temporary shelters.

in the U.S., making plans for
a hurried return with medi-
cal supplies. In her place
was Hogarth J6LCU. Later |
was to see the remains of
his home. Luckily he was
able to get on the air with
Sister Mark’s station. A VHF
link was established be-
tween the hospital and air-
port in hopes of relieving
some of the traffic on the
HF net.

The drive back to
Castries was eerie as we
passed through small towns
lit only by a few candles
and lanterns. Vic’s TS-120
gave us company while we
monitored the 80-meter net.
Stations from up and down
the Windward and Leeward
Islands were checking in,
helping to relay the heavy
flow of health and welfare
traffic. Vic and | listened
closely as urgent traffic was
passed to Barbados re-
questing a charter plane to
evacuate a severely injured
man. Questions flowed
back and forth—would a
stretcher fit in the plane,
when would it arrive, and so
forth. The amateurs in-
volved did what they were

best at, providing a commu-
nications link, which in turn
allowed cooperating gov-
ernments to save a man's
life.

Vic dropped me off at
J6L)S’s QTH where | would
spend the night. Don had
just finished a three-hour
stretch on the 14 303-MHz
International Assistance
Net, passing a long list of
medical supplies requested
by the Saint Lucian govern-
ment. In exchange, he re-
ceived a handful of health
and welfare inquiries. The
large gathering of Navy per-
sonnel, hams, and neigh-
bors had begun to dissipate,
and | had my first chance to
sit and talk with someone
who had been involved in
the disaster from the start.
The roar of two generators
and a cool Caribbean
breeze were our compan-
ions as we looked down on
the pitch-black city of
Castries. It seemed that
conditions had worsened
after the hurricane, perhaps
as a result of the confusion
and untamed efforts to or-
ganize relief. | had no ob-
jections when the time
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came to turn in; it was my
first chance to go horizon-
tal in 40 hours.

USS Patterson and Friends

No alarm clock was
needed to wake me Thurs-
day morning. Promptly at
6:00 am, Don was outside
starting up the generator
that powered his shack.
Don’s employer, Hess Oil
Company, was providing
the generators and fuel
needed to run them 18
hours a day. Hess’s con-
struction site for a super-
tanker off-loading facility
suffered severe damage,
vet the company did not
hesitate to let Don and
other employees partici-
pate in the island’s cleanup
—with pay.

Another source of valu-

able aid was the United
States Navy. The USS Pat-
terson, out of Jacksonville,
Florida, was near the affect-
ed area prior to the storm;
early on Wednesday, it
dropped anchor a few miles
outside of Castries harbor.
Originally, liberty shore
leave was scheduled, but it

was soon obvious that the
sailors would not find their
usual leisure pursuits avail-
able on the stricken island.
Instead of enjoying R and R,
the crew of the Patterson
spent two days speeding
Saint Lucia’s recovery
Miles of broken water lines
were fixed and electrical
power was returned to parts
of Castries days before it
was expected.

Among the Patterson’s
crew was Vince WA4CDK.
He was an invaluable aid at
the J6L]S communications
post. Vince was there to act
as a relief operator when
net sessions stretched on
and on. He helped to
troubleshoot various rigs
that were brought to Don’s
QTH when the word went
out that technical help was
available. Vince's skilled
operating style, the product
of years of maritime mobile
phone patching, was im-
mensely helpful;, everyone
was sorry to see him and the
Patterson head for home on
Friday morning.

Another naval ship, un-
der the British flag, was in
the harbor near Vieux Fort.
The SS Clasgow provided
the island’s only helicopter
and helped to put the air-
port in Vieux Fort back into
shape. Ham radio operators
and naval operators worked
together so that the ship’s
representative at relief cen-
tral could communicate
back to the harbor. Forty
meters saved the day again,
allowing the ship’s re-
sources to be put to the
best use.

W4PPC and the 14.303 Net

By midday Thursday, the
hams had basic intra-island
communications estab-
lished. Traffic to and from
the U.S. was passed on the
well-run International Assis-
tance Net at 14.303 MHz. In
contrast with other net op-
erations on 20 meters, the
Assistance Net Control,
George W4PPC, ran things
with a firm hand. Jamming
and other forms of trouble



were practically nonexis-
tent. A lot of credit is due
W4PPC and his assistants.
They made the thrice daily
sessions bearable and very
beneficial.

Turnaround time was of-
ten incredible. Traffic
passed to the Office of
Foreign Disaster Assistance
in Washington via the
14.303 relay would be
quickly evaluated and re-
plies or inquiries could then
be heard coming back to
Saint Lucia via the Ameri-
can embassy in Barbados,
only an hour or two after
the request originated in
Saint Lucia. The 40- and
80-meter nets allowed the
U.S. AID officials in Saint
Lucia to communicate with
their headquarters in Barba-
dos. When conditions per-
mitted, a Barbados amateur
would provide a phone
patch, but we usually relied
on verbal relays. Regardless
of where they were, hams
went out of their way to
help.

The Health and Welfare
Dilemma

Despite the good inten-
tions of everyone involved,
hundreds of health and wel-
fare inquiries went unan-
swered. Perhaps the origi-
nating station failed to give
enough information. A
name with the address
“Saint Lucia” is a bit hope-
less when you consider the
size of the island. Even
those inquiries that had
telephone numbers were
not likely to receive quick
replies. Until a week after
the disaster, telephone ser-
vice was almost nonexis-
tent, and then it was re-
stored only for a few areas
around Castries. This meant
that most welfare replies
would have to be obtained
by a personal visit. With gas
being pumped by hand and
the roads in disrepair, mes-
sages were piling up faster
then they could ever be de-
livered.

In many disaster situa-
tions, health and welfare in-
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The delicate banana crop, a mainstay of the local economy, was wiped out by the storm’s

wind.

quiries are processed by or-
ganizations such as the Red
Cross. On Saint Lucia, indi-
vidual radio operators did
their best, with little official
assistance available. The
problem was further aggra-
vated by the lack of any of-
ficial channel for public in-

formation. Since the U.S.
had no full-time representa-
tives available, the State
Department was unable to
handle part of the flood of
iInquiries.

Even though official re-
sults were discouraging,
hundreds of families did re-

ceive some comfort from
informal replies provided
by hams who had visited
stricken areas. In an at-
tempt to reach individuals
in outlying areas, messages
were broadcast on Radio
Saint Lucia, the island’s
commercial AM station.

Allen left a peculiar pattern of destruction on St. Lucia’s countryside.
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The fishing village of Dennery, on the island’s east coast, was battered by both winds and

waves.

Stateside amateurs can
be helpful when it comes
time to pass health and wel-
fare traffic if a few guide-
lines are remembered. First
have the concerned party
try official government and
relief channels. If you want

to pass an inquiry via an
emergency net, do so only
after all other traffic has
been handled and follow
the net control station’s in-
structions to the letter. Be
sure to have a complete
name and address. Don’t

ask for property damage re-
ports; those can be passed
along later. Finally, be pa-
tient. The hams on the
scene are probably spend-
ing every waking moment
trying to aid the relief ef-
fort; they cannot provide in-
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This British naval officer from the Glasgow used ham radio to keep in touch with his ship.
St. Lucia’s hilly terrain made a VHF link impossible, so 40 meters was used.
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dividual replies without
help. Asking the net to
check the status of your in-
quiry or reoriginating it only
consumes valuable time
and creates an even larger
backlog. Again, be patient;
as noble as health and wel-
fare traffic is, its only value
is to those individuals who
are far removed from the
disaster.

All in a Day’s Work

The frustrations encoun-
tered with health and wel-
fare traffic were over-
shadowed by more immedi-
ate results involving air-
craft. As the weekend of
August 8-10 approached,
Saint Lucia prepared for
large shipments of supplies,
some of them coming on
C-130 transport planes orig-
inating in the United States.
Before leaving the U.S,
charters needed to know
the status of airport com-
munications, availability of
fuel, and so forth. Ques-
tions and answers buzzed
back and forth on 20 me-
ters. Hams played a dramat-
ic role by keeping the two
airports in touch. At one
point, air traffic was being
passed from the Hewanorra
tower to a station in the ter-
minal via VHF. The mes-
sage was then relayed to
the airport on 40 meters.
From the Vigie airport con-
trol tower, operators con-
tacted a plane on the
ground that had the fre-
quencies needed to talk to
a plane landing at
Hewanorra airport.

Politics

The amateur radio opera-
tors on Saint Lucia knew
how disaster communica-
tions were supposed to be
run. They had done their
homework, holding a Simu-
lated Emergency Test and
informing the government
of their capabilities. This
preparation and planning
soon became a distant
memory when the real di-
saster called. The young
government of Saint Lucia



AMATEUR RADIO OPERATIONS AT
NATIONAL HURRICANE CENTER
By Julio Ripoll WD4JNS

On Sunday, August 3, 1980, Miami was having a nice, sun-
ny, clear day, but elsewhere in the Caribbean a tropical storm
named Allen had turned into a hurricane destined to kill over
90 people and cause heavy damage to the islands of St. Lucia,
Haiti, and Jamaica, and end up in Texas.

Shortly after Allen had become a hurricane, the official
Amateur Radio Station at the National Hurricane Center was
activated by Dade County E. C. Andy Clark W4IYT. The equip-
ment that was provided by the University of Miami Amateur
Radio Society was promptly in place and operating, sending
the latest hurricane advisories to the affected areas on the
hurricane net, *14.325 MHz,” and receiving weather reports
from the islands for use by the forecasters.

The station was in operation approximately 130 manned
hours. During those hours, many messages were logged. For
example, when Hurricane Allen passed over St. Lucia Island,
we were the only link between NHC and their weather bureau,
Throughout that night, Ham Robinson W4ZR relayed impor-
tant weather information from 80 meters to NHC over 2 met-
ers. Also, the first reports of the damage caused by Allen,
which gave NHC forecasters first-hand information on the
strength of Allen, were received at NHC.

Weather information was also received from remote loca-
tions in the atfected area, such as Jamaica, Haiti, Cuba, Cay-
mans, Cozumel, Cancum, Yucatan, and many marine mo-
biles. In all, we handled 90 radiograms and logged 20 pages of
NHC from the affected area.

One important QSO happened when the Brownsville
Weather Center lost all power and had communications prob-
lems with NHC. At that time, Dr. Joseph Pelissier, hurricane
forecaster for the NHC, spoke with Dr. Richard Hagen, direc-
tor of the Brownsville Weather Center, who also had a ham ra-
dio station on emergency power. They discussed the strange
behavior of Allen’s eye and why it had stalled 2 hours just off
the Texas coast. Many other important QSOs occurred, too
numerous to mention.

The operation of this station was not only necessary for the
Caribbean Islands to be able to get the latest information, but
it also helped here at home by bringing the local ham com-
munity together behind a purpose, getting more PR than ever
before, acknowledging the value of ham radio, and giving us a
good reputation.

Some of the PR we got was from TV channels 4,6, 7, 10, and
51, NBC National, Time magazine, Miami Herald, Miami
News, WPLN, WLRN, WNWNS, WGBS, and others.

All of the forecasters expressed their gratitude to us for our
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Recently Dade County ARPSC Planning Committee reached
an agreement to provide Emergency Communications to and
from the NOAA Hq. in Miami. Here Julio Ripoll WD4JNS,
NOAA Station Coordinator, poses with Dr. Neil Frank, Direc-
tor of the National Hurricane Center during a lull in Hurricane
Allen. The NOAA station will be active during all future hurri-
canes with Dr. Frank’s blessings.

operations, which they rated A + . Dr. Neil Frank, Director of
NCH sent this message:

“ATTENTION ALL HAMS WHO WORKED DUR-

ING HURRICANE ALLEN:

Thanks for a great job. Without your help many

people in the islands would not have received

our warnings. We look forward to working with

you during future hurricanes.

73 Dr. Neil Frank™

| would personally like to extend my sincere thanks to those

who operated or helped with the Amateur Radio Operations at
the National Hurricane Center, the APRSC, Dr. Frank
Merceret WB4BBH, Andy Clark WA4IYT, Rick Silverston
WD4JJl, Ham Robinson W4ZR, and the FM Association
16/76 RPT—without all of their help, this operation would have
been impossible.

Reprinted from Florida Skip.

desperately needed the
help of amateur radio, but
was not always able to rec-
ognize its limitations. The
resulting confusion empha-
sized the need for individ-
ual hams to be patient and
flexible.

For the most part, hams
acted as communicators.
Our job was to relay mes-
sages. [he decisions about
what supplies were needed
and where they were to go
was the responsibility of re-
lief officials; we merely

passed the word on. The
head-over-heels drive to re-
vive the island resulted in
some hasty judgments. As
amateurs, we had to insist
that official traffic was sep-
arated from rumor and that
whenever possible, mes-
sages were signed with a
name and title.

Despite the rumors, polit-
ical conflict, and intrigue,
amateur radio served as a
responsible and reliable
medium.

People

Slowly, Saint Lucia dug
itself out. A multi-national
effort provided tons of food
and supplies while individu-
als did their best to rebuild
damaged homes and return
to work. Of course, there
were a few opportunists
who played on the hurri-
cane’s visit to make some
quick money, but they
stood apart from the vast
majority that quietly en-
dured carrying water, eat-

ing canned food, and
watching out for friends
and neighbors.

Each night, a few more
lights shone in Castries, and
in a week’s time, ham radio
operators found them-
selves serving as a backup
while regular lines of com-
munication were restored.
It will be a long time before
Saint Lucia returns to nor-
mal. The expensive task of
rebuilding homes, schools,
and industry was secondary
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It was like Christmas in August when a shipment of ham
gear held in customs before the storm was released. Some
of the equipment was damaged by rain that flooded the cus-
toms storage shed. 73s Tim Daniel N8RK is at right.

to the possibility of food
shortages and the threat of
typhoid and cholera, not to
mention the hurricane’s
long-term effects on Saint
Lucia’s agrarian economy.

Coming Home

One morning | woke up
missing the usual chugging
sound of the generator
starting. Commercial power
had been restored to
|6L]S’s home. Later that
day, the International Assis-
tance Net was reduced to
one session and local ama-
teurs began to return to
work. It was time for me to
return to my job at 73’ of-
fice in Peterborough. My
departure was not without
complications, but when
Wednesday, August 12,
came, | was headed for
home.

For me, the Saint Lucia

operation was an education
as effective as any class-
room course. The exposure
to the unique Caribbean
lifestyle was an experience
in itself. Occasional angry
outbursts, personality con-
flicts, and bureaucratic
frustrations, while fresh in
my mind, are of minimal
importance. Hindsight, of
course, offers many lessons
for next time, but let’s not
be too hasty about forget-
ting the unqualified success
that amateur radio had this
time.

As | said in the beginning,
this article belongs to hams
everywhere. As much as |
would like to give individu-
al recognition and thanks,
I'm afraid | would miss
someone. Hurricane Allen
was the season’s first major
tropical storm. Are you
ready for what is ahead?

WQQWMMWMMQMMQM?
RAPID MOBILE CHARGER _ "SEE THE WORKS® |

The DEB-TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times, this includes transmit and receive
Gpennds. It is equipped with a cigarette
Qlighter plug on the input side and the
(Eﬂpprﬂprialﬁ charging plug on the output

side. Models available now for the Kenwood TR2400, Yaesu 20/7R. Tempo
QSI. S2, S5 and the Wilson Mark Il and IV. Other models available also
§34 95

please call or write for info .. ....covviin e ieeennneas
COMING SOON THE NEW AC VERSION

VEHICLE INTRUSION ALARM

An easy to assemble and install kit that offers options not normally found
in other alarm systems. Hidden switch mounts under the dash. Kit has
Q provisions for sensors and remote control switch. Programmable time
delays tor exit, entry and alarm periods. Basic hook-up utilizes dome light

CLOCK

ASSEMBLE!

Clock
pieces of clear

{:urn:unt activating when doors are opened. The alarm will drive a siren or

pulse horn at a 1HZ rate. Not prone to false alarm do to reliable CMOSE MODEL 5314 CLOCK KIT 12 or 24 hour format 6 large
circuitry. No external switch required' Complete kit with easy to followj "5 Digits. Kit is complete with all parts. pc board and

INSITUCHONS QUUIAGTAMNS o« o5 e s ssroasm s ravn caen by oo

P.O.BOX 9169
CINCINNATI OHIO 45209
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& Canada

All toreign orders add 10%
COD orders add $1.25
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OUR EASIEST CLOCK TO

6 Digits 12 or 24 Hour Format
rests between
plesiglas A
GREAT CONVERSATION PIECE!

Kit is complete including top
quality PC board, all componets, pre-cut and drilled

plexiglas and all hardware ............... $29.95
Wired and Tested.....

(WO

$12. 9 custom designed cabinet. (Specify Whit or Black)

$29.95

e (Orders under $20.00 add
$1.00 handling
e (Ohio residents add 4°

2% Tax
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UNIVERSAL CONVERTER

ASCIl - BAUDOT - MORSE
- ABM-200 —

-.TER (URE

MORSE

BAUDOT

The ABM-200 is a universal code converter
for transiating between ASCII| and Baudot,
or between Morse and ASCII (or Baudot)
Also used as TTY*® speed and line length
converter. Inserts directly between TU and
TTY= RS232 & current plus 40 char FIFO
buffer Write fordetails ............

‘@ OEM Iinquirles invited.

XITEX Corporation

9861 Chartwell Dr.

Dallas, Texas 75243
214-349-2490

C.0.D.

NOISE AND FLASHES
CAN'T STOP THEFT!!!

BUT AutoPage CAN

UNIT PAGES YOU

129°%

POST PAID
YOU CALL POLICE

CAR - HOME - OFFICE

CHECK OR MONEY ORDER
CAL. RES. ADD 6 PERCENT TAX
ADD 2.50 FOR C.0.D.
o 374

SKELECTRONICS

10672 WOODBURY ROAD
GARDEN GROVE,CA 92643

woﬁ CO-AXIAL
ANTENNA

AU Alaminum
LIGHT - STRONG - EFFICIENT

& SPECIAL SALE

Model CO-2A
2 Meters

) §519.95 Dpelivered

Herb Kreckman Co.
Cresco, PA. 18326

o IS

Now with courtesy
beep and beacon
capability

(Included in All Repeaters)

speed, volume,

Basic Repeater $649.95

2M 130-175 MH/Basic Repeater for 2 meters with all the
features of the Hi Pro Mk1 less the power supply and front

panel controls and accessories.

|

MICROWAVE

DOWN CONVERTER POWER SUPPLY KIT $39.95
A1l Parts included,
Quality Case, 250 ma
regulated, very detail ed
instructions, two models-
works with all down converters
TU=-8 B-12 ¥YDC
TU=12 12-16 ¥YDC
Introduction to $49.95
Course, includes a guality
down converter kit, detailled
step-by-step instructions.
Heguires 2-12V
REE BONUS: Microwave AnteEnna
Cookboab

¢ gHz Study

MICROWAVE ANTENNA COOKBOOK $10.00

Informatiaon on SMP products SASE
£2.00 handling charge,

Maryland residents add sales tax

VISA and Master Charge accepted.

SMP .

Post Office Box 2050
Gaithersburg, Maryland
(301 ) 25B-515%0

20760

OPTIONS

Duplexers
Basic auto patch
| Matching cabinet

.0005% High stability
crystals

outputs,

Maggiore Electronic Laboratory .

845 Westtown Rd.
West Chester, PA 19380 Phone (215) 436-6051

»* Reader Service—s5ée page 226

144 or 220 MHz $849.95

G133 HF RECEIVER

. . ; e
0.2 to 30 Mhz SSB, AM, CW in thirty continuously
tuneable bands. Set is Collins 5151 repackaged by
LTV-Temco for military with added AM BFO, extra fil-
lering, and jack for 14-600 Khz tuner. 50 ohm input
impedance; 600 or 4 ohm audio output. 16 tubes. Re-
quires 115/230 VAC 50-400 Hz; 24 VOC for AM BFO.
6YAx18%x13"; 40 Ibs. sh. More info upon request.
Used, reparable: $695. Checked: ﬁﬁﬂ
Collins 515! manual, $15 when purchased with G133

STACO 4 AMP POWER SUPPLIES
Solid state, new. #FPS-4,
fitered 12 VDC; 5x3x5V2",
5 Ibs. sh. $12.95 2/$22.
#RPS-4, filtered, regulated | uiw
13.8 VDC, 5x3x6%", 6 Ibs. =|L i
sh. .... $18.95 2/$35. "= L=
Prices F.0.B. Lima, 0. = VISA, MASTERCARD ﬂm[md
Allow for Shipping = Send for New FREE CATALOG!
Address Dept. 73 = Phone: 419/227-6573

FAIR RADIO SALES %=
1016 E. EUREKA « Box 1105 - LIMA, OHIO - 458072

1 (AT T

B =

51 $232.80
51T $260 .90
5-2 $315.00
S-2T $3549.00

d Meter
With Tone Pad
22() MHz
With Tone Pad
2 Meter 5 Watt
With Tone Pad

52 $264 .50
5-2A

AIDEN PCS-2000
2 Meter $259.95 MARS CAPABILITY WITH MOD

$299.95

AIDEN PCS- 1800
[0 Meter

SWAN ASTRO 10281
T 10 Meters

Astro 150
LN MX

m'm n“l.l c W
TEN-TEC OMMNI D

Six others lower priced

Amatceur cquipment sccessorics & antennas.
o Amateur & commercial repair service.

2317 Vance Jackson Rd.San Antonio, TX 7821
(512) 734-7793 ~ 31

3250 495

$995.00
$7H5.00
$589.00
$998.00
$795.00

Limited Quantilies.

me REPEATERS 220 [

COR Identifier: All on one band,
programmable, Fully adjustable,
time out (,5-7 min.), hang time (0-1
min.), identifier (1-10 min.), tone,
. L.E.D.
low current drain, CMOS logic,
plugs for easy installation and re-
moval plus much more $99.95.

Hi Pro Mk I

PLUS SHIPPING
PA Res. add 6% tax
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David Hembling VE7DKR
3476 QOverlander Drive
Kamloops, British Columbia
Canada V2B 6X5

— a do-it-yourself hot-wire anemometer

he force of the wind is a

constant threat to many
amateur radio station an-
tenna installations. When
amateurs are alerted in ad-
vance to the forces of na-
ture outside of the shack,
however, they can crank
down towers or feather
beam elements into the

80 73 M

wind and save many hours
of labor and expensive an-
tenna repair.

An easily-constructed
wind-measuring instrument
with no moving parts is
the hot-wire anemometer,
which continuously pro-
vides a visual indication of
wind speed and, therefore,

agazine = November, 1980

can give early warning of
threatening increases in
wind speed. An alarm cir-
cuit may be incorporated
easily.

There are a number of
different anemometer
types, including the com-
monly-seen cup anemome-
ter and the pendulum type

first developed in the 17th
century. The hot-wire ane-
mometer is known scientifi-
cally as the cooling-power
anemometer; it utilizes the
principle that a heated wire
is cooled as a function of
the air speed past it. In com-
mercially made instru-
ments, a thin platinum wire
is heated to approximately
1000 degrees Celsius so that
its temperature is indepen-
dent of ambient thermal
fluctuations. Two different
methods of indication can
be employed. Either the
current necessary to main-
tain the given hot-wire tem-
perature or the resistance
variation of the wire is mea-
sured. Extremely low wind
speeds can be measured
with this instrument and it
can be constructed with
wide parameters of sen-
sitivity, response time, and
physical complexity.

Details of Construction

A simple, balanced-
bridge circuit comprises the
electronic portion of the
amateur station hot-wire
anemometer, with a physi-
cal shroud over the sensing



elements to reduce the sen-
sitivity of the instrument for
outdoor wind-speed mea-
surement. As shown in Fig.
1, the two halves of the
balanced bridge that form
the sensing elements are
made from two identical rf
chokes. My version, shown
here, utilized two 2.5-mH rf
chokes wound with copper

box since they can be set at
the time of calibration and
will not be changed except
for recalibration at quite
long intervals.

Care must be taken in
connecting the three-wire
cable (22 gauge is ade-
quate) to the rooftop sens-
ing unit so that symmetry is
maintained between the

CLOSED

AFC

VENTILATED

RFC

s 3 WIRE CABLE
TO ROOF

wire on paper tubes, the two halves of the bridge in- svoc (D) -

type used in vacuum-tube side the cans and down to — SENSITIVITY
circuitry. (The wire must be the roofline. A center tin

one of the pure metals.) can be seen in the photo-

They measured 45-Ohms dc  graphs, in the middle of the

resistance and wererated at sensing unit assembly,

a current of 250 mA, al- where electrical connec-

though only 100 mA flow in  tions are made to the three- BAL. ADJ

each choke. The rf chokes wire cable. The wire con- Siteeicls 5o

were constructed of two pi-
wound sections.

The power supply need
not be filtered; it delivers
between 8.6- and 9.0-volts
full-wave direct current. A
transformer rated at 12
volts, 300 mA is sufficient.
The voltage across each
45-Ohm choke is 4.5 volts;
the current, therefore, is
100 mA in each choke.

Certainly, other values of
rf chokes or other coils
could be used and different
voltages applied. A current
through each coil of 100
mA is optimum for the phy-
sical shroud dimensions de-
scribed. Care should be tak-
en to keep current ratings
about half of the maximum
specified for the coil
selected since they will re-
main heated indefinitely.
The instrument should not
be turned on and off for the

nections must be soldered
since a socket doesn’t
withstand weather very
long without becoming a
poor connection.

The sensing elements
should be mounted about
60 cm apart (see the photo-
graph and Fig. 1). The as-
sembly must be well into
the open, away from chim-
neys, tree branches, and
other wind-interference ob-
jects, if reliable wind-speed
readings are to be obtained.

Four tin cans serve as
wind shrouds for the two
halves of the sensing unit,
each pair of cans fixed to a
round wooden disk atop the
end of a 30-cm length of
2-cm aluminum tubing. |
had a lathe for the con-

i =
DR

Fig. 1. Some pots can be replaced by fixed resistors once
testing and calibration are done. *Other meter movements
could be used. A zero-to-50-uA movement was selected
for a 50-mph, full-scale reading.

struction work, but this was
more a convenience, mak-
ing the job neater; it is not
necessary. Availability of
materials may dictate sizes
of cans and spacing be-
tween the two halves of the
sensing assembly, but the
critical matter is to ensure
that the two halves of the
sensing unit assembly are
exactly the same—except
for the ventilation of the in-

ner can on one side of the
bridge. Additionally, all wir-
ing about the roofline must
be the same with respect to
the two halves of the bridge
circuit, including wire sizes,
lengths, and solder connec-
tions. (Obviously, the three-
wire cable obviates such
concerns since symmetry is
already accomplished with-
in the cable itself.)
Looking for a moment at

ZNA4354

taking of readings since a _LH 3 e IN400D

long warm-up time is neces- I 25v vaw -

sary before the entire roof- P Fea-

top sensing units reach ther- o p—a ﬂ i

mal equilibrium and permit . vaw

accurate indications. . 1 .
V2 W

The device is construct-
ed in two parts, with an in-
terconnecting three-wire

cable for the rooftop sens- ——9
ing units which house the 2

two rf chokes and the
remote (inside the shack)
meter display and power

IN4OOO

‘Eﬂﬁk POT

i
L

»

l

(TO X-¥Y OF
BRIDGE}

supply which are housed in
a small metal box. Screw-
driver-type potentiometers
are mounted in the metal

Fig. 2. For reverse relay action on sensed X-Y voltage, reverse pins 2 and 3 of LM311. *The
zener was selected as suitable for reference.
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Fig. 3. A diagram of the assembled anemometer.

one half of the sensing unit:
The smaller can is an or-
dinary soup can 65 mm in
diameter and 100 mm in
length. Only one end is re-
moved, and that end faces
down and is mounted onto
a wooden disk made to fit
snugly into it. A larger tin
can with a diameter about
12 mm greater and about 20
to 35 mm shorter is
mounted over the soup can
and coupled to it with stain-
less steel bolts so as to pro-
vide about 7 or 8 mm of air
space between the walls
and top end of the soup
can.

The ventilated soup can
has 12 holes drilled into it
around the lower portion,
with holes equally spaced
at 30-degree intervals and
about 30 to 35 mm up from

the bottom lip. A number
53 drill is used, resulting in
holes with a diameter of
0.0595 inches (1.51 mm).
The distance up from the
lower lip of the inside
can may need to be ad-
justed to accommodate
placement of the rf choke:;
the holes are opposite the
centerline of the rf choke
which is mounted in a hori-
zontal position with a fiber,
standoff solder terminal.
The larger can has 12 holes
in it also, but only 15 mm
from the upper end—the
one with the end still intact.
Both of the outer cans are
vented, unlike the inner
cans of which only the can
on one side is vented. These
holes are drilled in the out-
er can at 30-degree inter-
vals, with a 3.5- to 4.0-mm

As noted in the article, the cooling-power ane-
mometer is highly flexible and can be designed with
wide parameters of characteristics and specifica-
tions. With respect to the time constant, the follow-
ing is for particularly interested readers: Time con-
stant is a mathematical e folding constant. That is,
the time constant is the time required to go within
1/e (1/e = .37) of the true reading. Therefore, if the
reading is within 1/e of true wind speed, indication
will be 63 percent of true wind speed. If you wait
one more time constant, you will come within 1/e2
(the reciprocal of e squared) or approximately 85
percent of true wind speed. Obviously, the more
time constants allowed in the design, the closer the
instrument reads to the true wind speed. Stated dif-
ferently, the time constant of the anemometer is
simply the time required for the voltage to move to
1 — 1/e of the true wind speed.
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drill. These larger holes in
the outer can are not quite
as critical as the small
#53-drill holes in the inner
can. The outer can shields
the inner rf-choke-contain-
ing can from heating as a
result of solar radiation.

All surfaces of the tin
cans, inside and out, are
painted with two coats of
glossy white paint, as is the
wooden and aluminum
structure forming the re-
mainder of the rooftop as-
sembly. Both sets of holes
in the tin cans affect the in-
strument’s sensitivity, the
#53 holes being the most
important in this regard.
The outer can’s edge ex-
tends down to no more than
7 or 8 mm above the #53
holes in the inner can so as
not to obstruct airflow into

the small holes and across
the rf choke.

Response Time and
Sensitivity

Copper and other pure
metals have a high temper-
ature coefficient of resis-
tance and are cooled by the
wind, thus effecting an up-
set of the bridge’s balance.
The temperature coeffi-
cient of resistance is the ra-
tio of the change of resis-
tance in a wire due to a
change of temperature of
one degree Celsius to its re-
sistance at zero degrees
Celsius. (See Table 1)

An important feature of
the hot-wire type of ane-
mometer is its extreme sen-
sitivity and design-control-
lable response time. The
option of a 90-second time
constant (response time)
results in “average” wind-
speed readings and a rea-
sonably steady meter read-
ing. For a longer time con-
stant, simply select coils
with more mass in their cop-
per windings (higher current
rating) or add insulation
such as by potting with
epoxy. To shorten the time
constant, use less massive
and less compactly-wound
coils, producing more ex-
posure to air.

For a change in the sen-
sitivity, change the hole
sizes in the inner can—
make larger holes for more
sensitivity and smaller ones
for less sensitivity. Alterna-
tively, increase the temper-
ature at which the rf chokes
are balanced for greater
sensitivity. The easiest way
to do this is to increase the
voltage — provided the cur-
rent rating of the selected
coils is not exceeded.

Other Design Possibilities

Instead of wusing rf
chokes for the sensing ele-
ments, it would be possible
to build a faster-time-con-
stant version by utilizing
the base and filament struc-
ture from inside a 25- or
60-Watt, 120-volt incandes-
cent bulb (using two iden-
tical such units) by merely
removing the glass enve-
lope carefully and preserv-
ing the delicate integrity of
the innards. As can be seen
from the table of tempera-
ture coefficients of metals,
tungsten has the largest val-
ue of temperature coeffi-
cient. This is not to imply
that there is any problem
getting enough sensitivity;
actually, the biggest prob-
lem, using the two rf
chokes, is reducing the sen-
sitivity to a reasonable
level. The eventual choice
of #53 drill holes in the ven-
tilated can came as quite a
surprise to me, after begin-
ning the experimental work
with 6-mm holes.

An audible or flashing-
light alarm could be ob-
tained by incorporating a
voltage comparator to re-
spond to the differential be-
tween points X and Y in the
bridge circuit. An ap-
propriate circuit utilizing
the LM311 is shown in Fig.
2. (This same circuit works
well as an automatic bat-
tery-charging sensing cir-
cuit for storage cells (or
gel/cells) with a relay shut-
ting off the charging circuit
when a preset level is
reached on the charged
cells.)



Have you ever wondered
why the best ham bargains
are advertised in 737

You'll find a wider selection of ham bargains
.. .and lower prices in 73, because 73’s
readers buy far more than readers of other

ham magazines.

THE LEADING EDGE

That shouldn’t come as a surprise to you. . . For twenty
years we've been publishing more construction projects and
articles than any other ham magazine, so it is natural for
the active hams to read 73. .. and buy from the ads.

The readers of 73 catch the leading edge, through side-
band in the early 60’s, then solid state in the mid-60s, FM
and repeaters in the early 70’s. . .SSTV, ATV, RTTY and
all other special modes have received more coverage in 73
than all other ham magazines combined.

NEXT YEAR WE'LL BE PUSHING. ..

In the next vear or so, we'll be pushing for amateur
experimentation and pioneering with new modes of com-
munications, via computer, automatic identification,
satellite, wideband techniques, synchronous detectors,
time slicing. Never before was a point in time so exciting to
contemplate, and with 73 you can keep up with the new
ideas and changes.

We'll also be pushing for increased pressure on the FCC
for better and more responsive rules, for a return to a na-
tional growth and for amateur radio development in as
many of the emerging nations as possible.

ALL OF THIS IS MADE POSSIBLE BY YOU

All of this is made possible by you reading 73 and getting
your friends and club members to subscribe to 73. I admit

7% Magazine's

Wayne Green

that we're not really pushing the radio relay of messages,
since that is more geared to the 1920’s than the 1980's and is
more likely than other activities to cause troubles with
foreign governments nervous about potential lost telephone
revenues. We're looking toward the 1990’s, with over one
million hams in our country using state of the art com-
munications techniques to keep in touch with hams
worldwide.

I will appreciate your help in getting word of 73 out to
more prospective subscribers. You might even express your
friendship at Christmas with gift subscriptions to
73...2300 pages of a real ham encyclopedia during the last
twelve months. That's about two and a half times as many
articles and pages of articles as the next largest ham
magazine!

YEAR 20007

What will amateur radio be like in the year 20007 We
can’t really even imagine, except that we know it will be
different from 1980. . .probably as different as amateur
radio is today from what it was in 1960, when FM and
repeaters were all but unknown, and AM was still going
strong on our phone bands. A frequency synthesizer re-
quired over a hundred tubes and radioteletype circuits
were larger than the printers. You can be sure that 73 will
be in the vanguard of the developments to come. . . repor-
ting on them and giving you the information so you can
participate.

< Bill me f f _
20th ¢ Anniversary.... L1 Bill me for one year of 73 at $20.00 [INew Subscription ~ [IRenewal
7% Magazine's Name
20th ¢ Anniversary.... | Address
7 Magazine's City State Zip

20th ¢ Anniversary....

M . T
g oS

20t

Canadian $22.00/1 year only, US funds Foreign $30.00/1 year only, US funds
Please allow 4-6 weeks for delivery.
73 Magazine ® PO Box 931 ® Farmingdale NY 11737

IONTE
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Alignment and Adjustment

The two sensors of the
rooftop assembly should be
oriented so that the pre-
| dominant wind direction

passes between the two
sensors. My version of the
device was calibrated and
adjusted by strapping it on-
to the roof of an automo-
bile which was then driven
over a circular course so as
to cancel out variations in
wind direction with respect
to the sensor assembly. This
bridge circuit is balanced
with 45-Ohm rf chokes and
47-Ohm resistors since only
the adjacent legs of the
bridge (rf chokes with them-
selves and resistors with
themselves) have to match.

Let us know 8 weeks in advance so that you won'’t miss a
single issue of 73 Magazine.
Attach old label where indicated and print new address in
space provided. Also include your mailing label whenever
you write concerning your subscription. It helps us to serve
| you promptly. Write to:

73 Magazine Subscription Dept.
P.O. Box 931, Farmingdale NY 11737

L1 year $25.00
__Payment enclosed
LIBill me later

If vou have no label handy, print OLD address here.

LlAddress change only
LExtend subscription
_Enter new subscription

Name Call Quad matching of bridge

Addeoce components is not neces-

] : sary in this particular con-
City State Zip figuration.

PEREINEW GURIR, W1 Wind-proof antennas are

Name Call difficult to build and main-

Acldeins tamn as many amateurs, in-

h cluding the author,? can tes-

City State Zip tify. The hot-wire anemom-

= H.F

YAESU FT-1012ZD

(With New WARC Bands)

Hunuununnurumnunr BEERAATARRTAA AN ARG
e N R i Tt TR iRy
JJJIJJJirrilliirllﬁirillllIII#llltrilIlliilllliiiiititihiltt

List Price
$942.00

FEFSFFERRERD
FEPRFERERBEY

Transceiver Bonanza

Platinhiimy. o i rmrmiimoniass 0.003

GOl = i e R 0.0034
1T e L ...0.0038
Copper (hard clfawn] .0 nuaaz
AN i 0.0039
Copper (annealed)..........0.00393
Tungsten (drawn)............ 0.0045

Table 1. Temperature coef-
ficients for various metals
at 20 degrees Celsius.’

eter is a helpful and easily-
constructed instrument
which can increase vyour
chances of avoiding wind-
damaged antenna installa-
tions.

| wish to thank Edward
Argyle, formerly VE7AAV,
for his original idea and his
early experimental work de-
veloping this amateur ap-
plication of the cooling-
power anemometer. ll

References:

1. Handbook of Chemistry and
Physics, 55th edition, 1975,
C.R.C. Press, Inc.

2. “A Wind-Proof 20m Beam,” D.
Hembling VE7DKR, 73 Maga-
zine, November, 1974.

—
$769

{ﬂndd $15.00 Shipping & Handling
. 5. A. Continental 48 States)

Supply Limited

% 160-80-40-30%*-20-17*-15-12*-10 meter
coverage. (*Proposed WARC Bands).
#* Built-in A.C. Power Supply.
#Digital plus Analog Freq. Display
o %180 Watts D.C. Input
Optional Acessories: 600 Hz CW Filter - $40.00, 350 Hz. CW Filter - $45.00,
Cooling Fan - $20.00, FV-10Z Remote VFO - $157.00

# Variable Receive |.F Bandwidth.
# 6146B Final Amp. Tubes.

# Built-in VOX, NB & R.F. Speech
Processor.

) F900-325-3636

8340-42 Olive Blvd. PO Box 28271

1-800-325-3036
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St. Louis, MO 63132




CALL
FACTORY DIRECT
1-800-634-6898

A trap loaded antenna that performs like a mono-
bander! That's the characteristic of this six element
three band beam. Through the use of wide spacing
and interlacing of elements, the following is possi-
ble: three active elements on 20, three active ele-
ments on 15, and four active elements on 10 meters.
No need to run separate coax feed lines for each
band, as the bandswitching is automatically made
via the High-Q Wilson traps. Designed to handle
the maximum legal power, the traps are capped at
each end to provide a weather-proof seal against
rain and dust. The special High-Q traps are the
strongest available in the industry today.

P
o ..

i TE !

WILSON SYSTEMS, INC.
CHRISTMAS SPECIAL SALE svstemss

SWR CURVES

{ Wind Loading @ BOmph ... .... 215 lbs.

—— — - Mtaximum Wind Survival . . . ... 100 mph

- - 1r1 — - FeedMethod . ......... Balun (Supplied)
Mk Assambled Weight lapprox.) ..... 63 Ibs.

Shipping Weight (approx.) ......, 62 Ibs.

Compare the SY-36 & SY-33 with others...

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer?

CALL
FACTORY DIRECT
1-800-634-6898

<—BRAND __,

-+ WILSON

CC

SYSTEMS

Wilson Systems traps offer a larger diameter

M | S em—

- = > —

trap coil and a larger outside housing,
giving excellent Q and power capabilities.

WS/ |

4286 S. Polaris Ave.,

WILSON

SYSTEMS, INC.

Las Vegas, Nevada 895103

Prices and specifications subject to change without notice.



WILSON SYSTEMS INC.

Capable of handling the Legal Limit, the
SYSTEM 33 is the finest compact tri-
bander available to the amateur,

Designed and produced by one of the
world’s largest antenna manufacturers, the
traditional quality of workmanship and
materials excels with the SYSTEM 33.

The boom-to-element mount consists of
two 1/8” thick formed aluminum plates that
will provide more clamping and holding
strength to prevent element misalignment.

Superior clamping power is obtained with
the use of a rugged 1/4" thick aluminum
plate for boom to mast mounting.

The use of large diameter High-Q Traps in
the SYSTEM 33 makes it a high performing
tri-bander and at a very economical price.

A complete step-by-step illustrated in-
struction manual guides you to easy
assembly and the lightweight antenna makes
installation of the SYSTEM 33 quick and
simple.

SPECIFICATIONS

BandMHz........... 14-21-28 Boom (0.D. x length)2” x 14'4” Windload @ 80mph .. 114 Ibs
Max. power input ... Legal limit No. elements.......... .. 3 AssembledWt......... 37 lbs
ST LT | R G - X 8 Longestelement........ 27'4” ShippingWt........... 42 |bs
VSWR at resonance.....1.221 Turning radius......... 159"  Direct 52 ohm feed
Impedence........... 50 ohms Max. mast diameter...2" 0.D. no balun required
FIBNO. . ..icaiaasing upto20 Surfacearea........ 5.7 sq. ft. Max wind survival ... 100 mph

W - s ACTUAL SWR CURVES

Phone ____

TOETERT ik SETERS

Compare the size and strength of the boom
to element clamps. See who offers the largest
and heaviest duty. Which would you prefer?

ADD 40 METERS TO YOUR TRI-BAND
WITH THE 33-8 MK

— IN STOCK —

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,
giving excellent Q and power capabilities.

REGULAR PRICE

‘65"
SALE PRICE

#5995

Now you can have the capabilities of 40-meter operation on the SYSTEM 36
and SYSTEM 33. Using the same type high quality traps, the 40-meter addition
will offer 150 KHZ of bandwidth. The 33-6 MK will fit your present SY36, SY33, or

SY3 and use the same single feed line.

The 33-6 MK adds approximately 15" to the driven element of your tri-bander, in-
creasing the tuning radius by 5 to 6 feet. This addition will offer a rotatable dipole at

the same height of your beam.

W/S/I ]

Prices and specifications subject to change without notice.

Prices Effective 11-1-80 thru 12-31-80

WILSON

SYSTEMS, INC.

4286 5 Polars Ave L as Vegas MNevadas B9103

For Christmas Special
Sale — Call
FACTORY DIRECT
1-800-634-6898

REGULAR PRICE
! *g59s
. SALE PRICE

| $5Q95
WV-1A

|

I 4 BAND

. TRAP VERTICAL
Y (10 - 40 METERS)

No bandswitching
necessary with this
 vertical. An excellent
- low cost DX antenna
. with an electrical quarter
~ wavelength on each band
'7 and low angle radiation,

. Advanced design
provides low SWR and
exceptionally flat
response across the full
¥ width of each band.

Featured is the Wilson
large diameter High-Q

- traps which will maintain
resonant points with

| varying temperatures and
humidity.

Easily assembled, the
WV-1A is supplied with a
base mount bracket

to attach to vent pipe or
to a mast driven in the
ground.

NOTE:

Radials are required
for peak operation or
above ground mounting.
(See GR-1 below]

SPECIFICATIONS

4 * 19’ total height
4 * Self supporting — no guys
1 required
* Weight — 14 |bs,
® |nput impedance: 50
* Powerhandling capability:
| Legal Limit
4 * Two High-Q traps with large
' diameter coils
] * Low angle radiation
¥l * Omnidirectional
performance
® Taper swaged aluminum
§ tubing
e Automatic bandswitching
¥ * Mast bracket furnished
* SWR: 1.1:1 or less on all

bands
REGULAR PRICE
GR '1 *14%
RADIAL KIT ¢1 205

The GR-1 is the complete
ground radial kit for the WV 1A,
It consists of 150" of 7/14 alumi-
num wire, heavy duty egg in-
sulators and instructions. The
GR-1 will increase the efficiency
of the WV-1 by providing the
correct counterpoise.



WILSON SYSTEMS TOWERS

o

Ttod

REGULAR PRICE

¢ a&
HREGULAR PRICE 395
i 95 SALE PRICE
REGULAR PRICE 619 s 6
*1104°5 & SALE PRICE *34995
$ 95
SALE PRICE 579 gl st
$ 95 . 35 0.D. "453
994 . Features: =1
| MT-61B Max Height: 45’
ST-77B Features: Min. Height: 22’
, y . Weight: 250 |bs.
FBEtUI‘BE: 6’ Max. Height: 61 o ; . 26
Min. Height: 23’ SIP LY Winch: 1200 Ibs.
Max. Height: 77’ Weight: 450 Ibs. Cable: 4200 Ibs.
Min. Height: 24’ | ' Winch: 1200 Ibs. No Guys required
Weight: 700 Ibs. ] Cable: 4200 |bs. when mounting
Winch: 1500 Ibs. I No Guys required against eve of
Cahlﬂl: 6400 Ibs. ! when mounting L house.
Haql:nres RB-77B & | | 16" against house. i ,o FOf completely
:.nu be t;:?:ally | \ | ity = freestanding T
reestanding ] 6" 0.0 freestanding in- == installation, use ;
| | stallation, use e RB-45B or FB-45B |
i | RBG1Bor M = | i ‘
. i L FB-61B below. :; ;
i : BASE CHART
(i 1l 20 TOWER WIDTH DEPTH
. L NEW! Wilson Electric Winch TT-458 12" x 12" 30"
Now you can raise and lower your Wilson Tower FB-458 30" x 307 4%
electrically. The electric winch will replace RB-45B 30" x 30" 4% "
the hand operated winch. Available for MT-61B 18" x 18" 4
use on the TT-45, MT-61 and ST-77 F1B 7% 3 e
towers.
SN As TTTdE RB-B1B 3'x3’ 5% '
EW-77 (ST-77) RB-77B | 3% 'x3% "' 6'

Remote Switch . . . *24°°

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wilson Systems. It is

WIND LOADING ' 25% stronger than conventional pipe or tubing. The tubing size used is: 2" & 3% "-.095; 4% " & 67-.125; 8"
Tower Height Sq. Ft. -134. All tubing is hot dip galvanized. Top section is 2" 0.D. for proper rotor and antenna mounting.
ST-778 ﬁ :g Square The TT-45B and MT-61B come complete with house bracket and hinged base plate for against-house mount-
MT-61B 53 18 ;;5':2:9:’1 ing. For totally freestanding installation, use either of the tilt-over bases shown below.
2; :; 50 MPH The ST-77B cannot be mounted against the house and must be used with the rotating tilt-over base RB-77B
| TT-458 Wind shown below.

ROTATING BASE

The RB Series was designed for

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
a completely free-standing vertical
position, while also having the
capabilities of tilting the tower
over to provide an easy access to §
the antenna. The rotor mounts at
the top of the tower in the con-
ventional manner, and will not ro-
tate the complete tower.

FB-45B...112 Ibs...*169°"
FB-61B...169 Ibs...’244*

CHRISTMAS SPECIAL SALE
Call Factory Direct

1-800-634-6898

the Amateur who wants the add-

ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro-
tate the complete tower and an-
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi-
tion, while still being able to tlt
the tower over when desiring to
make changes on the antenna
sy stem.

RB-45B...144 Ibs... 234"
RB-61B...229 Ibs...' 309"
RB-77B...300 Ibs...'463"

Order the CHRISTMAS SPECIAL!

Prices Effective 11-1-80 thru 12-31-80

W[s]1|

Tilting the tower over |5 a
one-man task with the Wil-
son bases, (Shown above s
the RB-61B. Rotor is not
included )

WILSON

SYSTEMS, INC.

4286 S. Polaris Ave. ® Las Vegas, Nevada 83103
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* FOR THE SERIOUS DXer WHU WANT S MONOBANDERS ON 1'!] 15-20

WILSON SYSTEMS, INC. PRESENTS
cHrisTMAS sPecia. THE SYSTEM 40 TRIBANDER

3 MONOBAND ANTENNAS IN ONE —

EACH WITH FULL MONOBAND PEHFOHMANCE

* FOUR FULL SIZE 20 MTR ELEMENTS WITH 10 dbd GAIN AND 25 db F/B

* FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN AND 20 db F/B
* FIVE WIDE SPACED 10 MTR ELEMENTS WITH 11.5 dbd GAIN AND 20 db F/B

* ONLY ONE FEED LINE REQUIRED
s HEAVY DUTY BALUN INCLUDED
* DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS
e ALL DRIVEN AND DIRECTOR ELEMENTS ARE INSULATED FROM BOOM
* SAME QUALITY HARDWARE AS USED IN ALL WILSON ANTENNAS

—SPECIFICATIONS —
Max. Pwr. lnput. . ............ Legal Lmit LongestElement. .................. 36"
VEWR@Res. ............ RN TumningRadius. . .......cconvunns 22'6"
e 0 Ty S SR S ahm . RO I 26"
FeedMethod .... ....... Balun Supplied Surface Area ., .............. 12.1 =q. ft
Matching Mathnd ......... Modified Beta Wind Loading @ 80mph ....... 309 |bs
TR R 2 .. Ses Above Assem Weight . ... ............ 75 Ibs.
R S e e E e a e el See Above Shipping Weight . . ... T T 99 Ibs.
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WILSON SYSTEMS, INC. — 4286 S. Polaris FACTORY DIRECT ORDER BLANK Toll-Free Order Number
Las Vegas, NV 89103 — (702) 739-7401 CHRISTMAS SPECIAL SAI-E 1-800-634-6898 |
Oty Model | Description Shipping Price Model | Description Shipping Price =
SY40 10 Ele. Tribander for 10, 15, 20 Mtrs. UPS 337.95 AM-1 Remate Switch for EW UPS 24.95 I
SY36 | 6 Ele. Tribander for 10, 15, 20 Mtrs. UPS 199.95 TT-458 | Freestanding 45" Tubular Tower TRUCK 349.95 I
SY33 | 3 Ele. Tribander for 10, 15, 20 Mtrs. UPS '149.95 RB-468 | Rotating Base for TT-45B witilt over feature TRUCK 234.95
336 MK | 40 Mtr. Mod Kit for 5Y33 & SY36 UPS 59.95 FB45B | Fixed Base for TT-458 witilt over feature TRUCK 169.95 '
WV-1A | Trap Vertical for 10, 15, 20, 40 Mirs, UPS 59.95 MT-618 | Freestanding 61" Tubular Tower TRUCK | 579.95 I
GR-1 Ground Radials for WV-1A UPS 12.95 RB-618 | Rotating Base for MT-61B witilt over feature TRUCK 309.95
M-420A | 4 Elemeants on 20 Mtrs. UPS 174.95 FB-61B | Fixed Base for MT-61B whilt over feature TRUCK 24495 I
M-516A | 5 Elements on 15 Mtrs. UPS 139.956 ST-778 | Freestanding 77 ' Tubular Tower TRUCK 994,95 '
M-520A | 5 Elements on 20 Mtrs. TRUCK | 224.95 RB-778 | Rotating Base for ST-77B witilt over feature TRUCK 4{53.55 '
M410A | 4 Elements on 10 Mtrs. UPS 74.95 GK-46 | Guying Kit for GT-46 UPS-TRK 74.95 l
ACCESSORIES GK-45B | Guying Kit for TT-458 UPS-TRK 69.95 l
X Tail Twister Rotor UPS 274.95 GK-61B | Guying Kit for MT-61B UPS-TRK 79.95 l
HD-73 | Alliance Heavy Duty Rotor UPS 109.95 GK-77B | Guying Kit for ST-77 UPS-TRK 99.95 —l
RC-8C | 8/C Rotor Cable UPS 18671t WTB-1 | Thrust Bearing for Top of Rotating Towers UPS-TRK 59.95
RG-8U | RG-8U Foam Coaxial Cable — Ultra Flex
center conductor, 11 guage UPS 28C/ft. it
EW-45 | Wilson Electric Winch for TT-45B8 UPS 249.95 Christmas Prices Effective Nov. 1-Dec. 31, 1980 Nevads Residents add Sales Tax l
EW-81 | Wilson Electric Winch for MT-61 uPs 249,95 Ship C.0.D. ] Check enclosed [[] Charge to VISA [1 MasterCharge [ i
EW-77 | Wilson Electric Winch for ST-77 UPS 249.95 Card No. Expires I
NOTE: Bank No. Signature i
On Coaxial and Rotor Cable, minimum order is 100" and 50" multiples. Name Phone n
+ Prices and Sﬁ:ee_iﬂbariuns subject m E{Iange without nuﬂc& e i
Ninety (90} Day Limited Warranty — Shipping Not Included in Above
City State Zip i

N @ = &= Prices and specifications subject to change without notice. = = =n =n ==



Sionalcrafters Presents
The Most Advanced

Automatic Computimg
Power Meters
In Amateur Radio!

MODELS 31 and 32%

Our portable Models 31 and 32 feature
the same state-of-the-art technology
that is incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR “calibrate” controls
and switches! Signalcrafters’ custom
integrated circuit makes power and
SWR measurement a "handsoff’ opera-
tion by automatically computing SWR.
The result is unparalleled accuracy and
ease of operation.

FEATURES:

® CUSTOM IC—Computes SWR from
the level sensed on the transmission

line independent of the power level.
This analog computer operates over
a range of only one watt to the full
scale of the meter with unequaled
accuracy.

e RUGGED TAUT-BAND METERS—
Provide accuracy and readability
that must be seen to be appreciated.

¢ HEAVY DUTY CABINETS—Hana-
some heavy duty metal cabinets
complement virtually every trans-
ceiver on the market today.

e TWO MODES—PEAK OR AVER-
AGE—The amateur may choose be-
tween either peak or average power
readings.

¢ POWER REQUIREMENTS—Due to
the advanced low current design,
battery life is truly outstanding, mak-
ing this meter a natural for portable
or field day operation. Uses standard
9 volt battery or 120V AC with op-
tional AC adaptor.

¢ ATTRACTIVE
AFFORDABLE PRICING
*Model 31A (0 to 200w)
31B (0 to 20w)
........ only $149.00

Model 32A (0 to 200w, 0 to 2000w)
32B (0 to 20w,
0 to 200w)
........ only $169.00

SIGNALCRAFTERS, INC.
5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-6565;: TELEX 424171

»* bb

All Signalcrafiers products are designed. engineensd
and produced in the U S A Pnices include shipping o alt
USA VISA and Master Charge accepted. Kansas Resi-
dents please add 3% percent

v Reader Service—see page 226

v 367

Conley Radi

CONLEY RADIO SUPPLY OFFERS YOU
SENSATIONAL PRICES WITH EXCEPTIONAL
SERVICE.THE NUMBER ONE OQUTLET IN THE
NORTHWEST  Red Hot Prices From Conley Radio

S — BN |

- Rl

o e (C.251A LIST PRICE $699.00
ORDER YOUR NEW... CASH PRICE $599.00

$ KENWOOD TR-2400

== 2 METER PROGRAMMABLE
A H.I.WITH NICADS,CHARGER  IC-255A
= ANDRUBBER ANTENNA * LIST PRICE $389.

$395 00 Other ICOM gear we handle.
- Model List Price Cash Price
IC-255 $389.00 $329.00
- *T3-180/W DFC. IC-211 $870.00 $659.00
oo $1149.95 IC.701/S  $1375.00  $1195.00
g "Sveil sl imited oflr. 31, 0%
' or quote . .
Other Kenwood gear weqstocu... :E;g:?: :;gg-gg :;g:-gg

Model List Price

IC-2AT $249.50 e
1S-180S/DFC$1149 95 15.820 TRANSCEIVER 869.00
15520 SE  $629.95 R-1000 RECEVER 495,00 'C'2R $223.50 Sk
15-1208 $699.95 T“"“"‘““m‘f.'.’smﬁm o IC-2A $193ﬂ|}]| > B_t-_'_
FS-30 $139.00 pgo Recewer 109900 The FT.707 e oo

TR-2400 $395.00 SM-220 MON SCOPE 349.00
TR-7800 $399.95 BS-5 PAN ADAPTER 75.00

TR9000  $499.95 BS® PAN ADAPTER 75.00
TL922A  s1199.00 &3 0'6 DISPLAY 19900

CALL FOR OUR
LOW QUOTE

R-1000 $495.00 15600 6 M. TRANS 799.00  poc 4o WARC bands

o

*We will meet or e
beat any reasonable offer |

OVER 50 MAJOR LINES OF ist Price $810.00
EQUIPMENT AND Cash Price $729.00

AMATEUR ACCESSORIES Other Yaesu gear we carry

No Sales TaxinMontans,  NMODEL LT ERICE GO &~

Write or Call for Catalog Frso1om sis3500  $1379.00

FT1-107 $1045.00 $939.00
ALL ITEMS F.0.B. BILLINGS, MONTANA
CERTIFIED CHECK. M.0. OR SHIPPED cop ups.  FP-107E $145.00 —_—
FP-107 $139.00 N—

NO SALES TAX=. wx o
CALL TODAY rm = sum s
406-259-9554~7 s S

318 N. 16th Street Billings, Mt 5910l
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Direct Printing FAX

— get photographic-quality reproduction

for 6¢ a copy

i
i
i
¢ 1
i
i
*
]

R

Fig. 1. A single GOES frame as reproduced on the FX-1P photographic facsimile recorder.
This frame, representing evening infrared imagery, covers most of North America.
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Dr. Ralph E. Taggart WBSDQT
602 South Jefferson
Mason M| 48854

here are two major
approaches to display-
ing weather satellite pic-
tures —CRT systems where
the image is read out slowly
on the face of a television-
like picture tube and re-
corded on Polaroid™ or
roll film, and facsimile (fax)
systems where the image is
printed directly onto some
sort of recording paper.
CRT systems lend them-
selves to multi-mode ser-
vice and present few me-
chanical problems in con-
struction but have the
disadvantage of either
using expensive Polaroid
film with its small print for-
mat or, if roll film is used, a
time delay involved in film
processing and printing. Fax
systems require some con-
siderable mechanical work
to get them working right,
but they can provide a
good-sized image at com-
paratively low cost.

Perhaps the best ap-
proach in terms of quality is
the photographic facsimile
recorder in which the image
is printed directly on a



piece of paper using a
modulated light source
Picture quality can be very
high with this option but
you pay for the quality with
some operational prob-
lems. The paper must be
loaded and printed under
darkroom safelight condi-
tions and one must main-
tain a stock of processing
chemicals to handle the ex-
posed photographic paper

My first photographic
facsimile system (described
in the September and Oc-
tober, 1975, issues of 73
and in the first edition of
the Weather Satellite Hand-
book), was a hybrid unit us-
ing both tubes and solid-
state devices with the me-
chanics constructed of
readily available hardware
items. This unit worked very
well and | have lost track of
the number of times it has
been duplicated by various
operators

In preparing for the sec-
ond edition of the satellite
handbook, | undertook the
redesign of the phototfax
system to convert it com-
pletely to solid-state tech-
nology with an updated and
improved set of mechanics.
It was desired to make the
unit compatible with GOES
WEFAX transmissions while
at the same time permitting
modifications for the new
series of TIROS/NOAA po-
lar orbiting weather
satellites. The project was
completely successful, as
shown in Fig. 1 where a
typical GOES WEFAX
frame is represented.

For some time, however,
| have been looking for suit-
able alternatives to photo-
graphic paper as a record-
ing medium. What was
needed was a direct-print-
out medium that would
produce a print directly
without the need for paper
processing or darkroom
operations.

One promising avenue
involved various kinds of
electrosensitive papers of

USA NOss GOES-D 0470673 Z100Z NW WS

Fig. 2. An example of visible light imagery (COES D, a replacement for COES E) printed
on the FX-2E direct-printing fax recorder. GOES D had drifted several degrees north of
the equator when this picture was acquired and the downlink signal was noticeably
noisy. Despite this, the machine printed a quite acceptable picture.

the type used in the ubig-
uitous Western Union Desk-
fax machines. These papers
incorporate a black base
layer with a white surface
coating. A printing voltage
is applied to the paper sur-
face by a wire stylus, and
bevond a certain threshold
voltage (usually 35-40 V)
the white surface coating
begins to burn away. The
higher the voltage, the
more the white layer is
removed, producing a

darker and darker trace. At
about 240 V, all of the sur-

face will burn away, leaving
a completely black trace.

Although many satellite
experimenters have used
the Deskfax approach, the
results usually leave some-
thing to be desired. The
original Deskfax units are
designed to transmit print-
ed messages, and the video
circuits will not produce a
reasonable gray scale with-
out meticulous adjustment.
The papers that are com-
monly sold with the
machines also leave some-
thing to be desired in terms
of gray-scale fidelity. Con-
siderable progress has been
made, however, in the for-
mulation of such electro-

sensitive papers, and after
spending considerable time
on the test bench, a modi-
fied version of the photofax
circuit was developed that
will print pictures of photo-
graphic quality on a paper
marketed by Xerox!'™M ftor
use with their Telecopier'M
phone-line office fax
systems.

Fig. 2 shows the results
obtained with the new pa-
per. Comparing the picture
with that of Fig. 1 indicates
that indeed it is possible to
obtain photographic quali-
ty with a direct-printing
paper.
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Fig. 3. FX-2E direct printout of a near-overhead pass in the Great Lakes area. This TIROS
N visible-light imagery was acquired on 16 March 1979 (orbit #2177), and shows the
Great Lakes, southern Canada, and most of the eastern US. A line of snow from a recent
storm angles across the lower peninsula of Michigan while the ice breakup has already
begun in Lake Superior. The lower Great Lakes are essentially ice-free. Lake Nippagon,
directly north of Lake Superior, is still frozen and snow-covered, as is James Bay at the
upper margin just right of center. This pass was received using the omni-directional VHF
antenna described in chapter 2 of the Weather Satellite Handbook.

The advantages of this
kind of system are many.
The paper, unlike direct
printing papers used in elec-
trolytic fax recorders, is dry
and requires no special
storage conditions—you
treat it simply like ordinary
office bond. The paper is
not light-sensitive, so it can
be handled under normal
room lighting conditions,
thus simplifying satellite
station operations. The pic-
ture prints out directly, and

the image is available im-
mediately without the need
for any sort of processing.
The image is a true black
and white rendition—as op-
posed to the sepia tones
commonly achieved with
electrolytic papers—and
the image will not fade or
discolor when displayed or
stored. All in all, a most sat-
isfactory system for GOES
WEFAX image display!

As an added bonus, it is
quite possible to use the

92 73 Magazine * November, 1980

basic fax system with minor
modification for display of
the new TIROS N polar or-
biting satellite imagery as
shown in Fig. 3.

The direct printing fax
recorder, designated as
model FX-2E, will be de-
scribed here, and in parts ||
and |ll of this article, the
mechanical and electronics
assembly details will be
presented, along with com-
plete alignment and opera-
tion instructions. All of the

information needed to
reproduce the unit will be
included, as will details on
use with the TIROS satel-
lites. As an added bonus, if
you want a photographic
rather than direct-printing
recorder, modifications in
that direction also will be
described. The FX-2E is
marketed commercially by
METSAT Products so that
circuit boards and fax me-
chanics sets are available
for those desiring to bypass
that part of the project. For
those who don’t want to
build at all, wired and
tested FX-2E units also are
available.

Video Format

| have described the
GOES WEFAX video format
in an earlier article in 73
(November, 1978), so | will
not go into extensive detail.
Basically, we are dealing
with an amplitude-modu-
lated video tone in which
minimum amplitude (ap-
proximately 4%) corre-
sponds to black and full
amplitude (98-100%) corre-
sponds to white. Video is
transmitted at the rate of 4
lines/second (240 lines/min-
ute) for 200 seconds, result-
ing in an 800-line picture.
The FX-2E is capable of ful-
ly resolving this picture de-
tail with a 6.75-inch-square
picture format.

The TIROS video stand-
ards are similar with regard
to the subcarrier modula-
tion and compatible in
terms of line rate. In the
TIROS format, however, we
are dealing with a 240-line/
minute format involving
alternate lines of visible
and infrared (IR) data. IR
subcarrier levels tend to
stay so close to 100% that
if daylight displays are
printed, you do not need to
blank the unwanted data
lines. If you print a daylight
pass, you will get simply the
visible light display.

Two different transmis-
sion modes are used at
night. In one of these, the
visible channel is black and



it is necessary to blank out
the alternate lines of visible
data to display the IR. In
the other mode, the visible
channel segment is filled
with IR data, and in such a
case, the IR can be dis-
played without line blank-
ing. More on this subject
later.

Principles of Operation

Fig. 4 shows a simplified
diagram of a drum-type fac-
simile system. The record-
ing paper is wrapped
around a drum which is
rotated at 240 rpm to pro-
vide the line scanning. This
240-rpm rate must be con-
trolled precisely if the pic-
ture i1s to stay in sync, so a
synchronous motor is used
tfor the drum drive with the
motor drive signal locked
to the satellite subcarrier
using a phase-locked loop
IC with digital frequency
dividers. The printing volt-
age is applied to the paper
by a wire stylus. Vertical
scanning is provided by
moving the stylus carriage
assembly along the length
of the drum at a controlled
rate using a threaded rod
driven by another synchro-
nous motor. The traverse
rate is dependent on the
drum diameter and the
drive rod thread pitch. With
the system to be described,
a 40-rpm motor is used for
WEFAX display while a
20-rpm motor is used for
TIROS pictures. The speed
requirements of the
traverse drive are not nearly
as critical as those for the
drum, so the traverse motor
may be driven from ac
mains.

Circuit Functions

Figs. 59 comprise the
schematic for the active cir-
cuits for the FX-2E. Most of
the active components are
on the large, main control
circuit board and carry part
designations below 100
(R15, C26, U10, etc.). Main-
frame components carry
part designations from 200
to 299 (T201, etc.).

Video circuits. Incoming
video enters at )201
(VIDEO IN) and is applied
across the WHITE SET con-
trol (R201). This functions
as the video gain control,
setting peak signal levels in
the video chain. U1 func-
tions as an active bandpass
filter centered on the
2400-Hz subcarrier frequen-
cy with unity gain and a
bandwidth of about 1600
Hz. Despite its simplicity,
the circuit does a very good
job of reducing the effect
of noise located outside of
the video passband. U2 is
an audio power amplifier
which provides a power
boost for the video detec-
tor. T101 is an output trans-
former driven through the
8-Ohm winding by U2 and
provides a voltage step-up
to drive the full-wave video
detector consisting of
D1-D4. The video detector
drives the print control tran-
sistor, Q1.

To understand the opera-
tion of the printing circuit,
keep in mind that stylus
voltages below 35 V will not
affect the paper, producing
white, while a voltage of
about 240 V (at our drum
speed) will burn away all of
the surface coating to pro-
duce black. Intermediate
voltages in the range of
40-240 V will produce in-

+24 L203
*12

termediate gray-scale
tones. The collector load
resistors and zener diodes
for Q1 establish this voltage
range. With minimum sub-
carrier amplitude (black),
there is little drive for Q1
from the detector so that
the voltage at the junction
of R10 and R9 is limited to
240 V by D5 and D6, two
series-connected 120-V

60HE
FOWER
AMPLIFIER

zener diodes. With full sub-
carrier amplitude, Q1 is
driven hard by the detector
and is essentially fully “on.”

The voltage at the junc-
tion of R9 and R10 is then a
function of the values chos-
en for the resistors. They
have been chosen so that
with full drive we get about
30 V. It is impractical to
derive the printing voltage

SYNC

CIRCUITS

SATELLITE
VIDED

F IBRRRERERRRRRRNERARNRARRRERDD)

VIDED
CIRCUITS

F

Fig. 4. Diagrammatic representation of the direct-readout
fax system. The electrosensitive paper [(A) is wrapped
around a drum which is rotated at the 240-rpm line rate by
a synchronous motor (B). Sync circuits, driven by the
video signal, provide a precision 60-Hz reference to the
power amplitier which provides the operating voltage for
the drum motor. The video circuits provide a stylus (C)
with the proper marking voltage. The stylus is supported
by a carriage (D) that moves along the drum at a con-
trolled rate established by a threaded drive rod (E) and a
traverse motor (F). The carriage is supported in a track (C)
to provide smooth scanning for the stylus.

J203
ViDED(——
ouT

T201

J201

RZOI }:—{':{I -

WHITE
SET

Fig. 5. Video circuits. Parts values for Figs. 5 through 9 can be found at the end of the ar-
ticle. Parts numbered 1-99 are on the main circuit board, 101-199 are on the drum
amplifier board, 201-299 are on the mainframe, and 301-399 are on the recorder

mechanics assembly.
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directly from the collector
circuit of Q1 since the print
voltage would be affected
by the voltage drop in-
duced by the stylus cur-
rent—up to 40-45 mA. We
get around this by applying
the control voltage devel-
oped at the junction of R9
and R10 to the base of Q2.
Q2 is effectively function-
ing as a pass transistor regu-
lator, tracking the voltage
variations at its base. The
voltage at the emitter of Q2
is essentially the same as
that at the base (less the
small collector-emitter
voltage drop), but with the
advantage that the print
voltage is no longer current-
dependent. S201 is a DPDT
switch to energize both the
traverse motor and stylus
when printing or just the
traverse motor when reset-
ting the system.

Sync circuits. The basis
of the sync system is a
phase-locked loop circuit
locked to the 2400-Hz sub-
carrier. This permits the
60-Hz drum drive signal to
be derived via digital fre-
quency division. This ap-
proach has the advantage
that the recorder will han-
dle the speed variations in
tape-recorded signals as ef-
fectively as it does “live”
signals directly from the
satellite. An NE567 tone
decoder IC is used to pro-
vide the phase-locked func-
tion. This chip has an ad-
vantage over the more com-
monly used 565 chip in that
a control transistor in the
567 can be used to provide
an unambiguous indication
that the chip is locked to
the subcarrier. The internal
vco of the 567 is set to free-
run at 2400 Hz using the
VCO AD]J control (R202). A
sample of the subcarrier
signal is routed to the 567
(U3) via C11 and the inter-
nal vco locks to and tracks
the subcarrier signal. The
567 was not designed to
provide direct interfacing
with the vco, but this is
achieved using Q3 as a buf-
fer.



When the vco locks to
the subcarrier, an internal
control transistor pulls low
and lights the vco lock
lamp (L201). If L201 fails to
light—due, for example, to
using someone else’s tape
that is considerably off the
correct speed—R202 can
be adjusted until a lock is
indicated by L201. The
2400-Hz signal from Q3 is
routed through a series of
phase-control gates, U9, to
be discussed shortly, and
on to the frequency divid-
ers, U10 and U11. U10 pro-
vides a division of 10, while
U11 divides by 4; this
results in a 60-Hz output
from U11. This 60-Hz signal
is buffered by a series of
NAND gates (U12) and then
sent through the motor con-
trol switches (5204 and
5205) to an LC filter con-
sisting of T202 and C201.
This combination is reso-
nant at 60 Hz and shapes
the square-wave signal
from U12 to an approxima-
tion of a sine wave needed
for the motor amplifier
(U13).

T3 can be any small
choke between about 5 and
15 H. Its resistance s not
important as it does not
handle any significant
power. The value of C201 is
dependent upon the choke
value you obtain. Table 1
lists several small choke
values and the correspond-
ing values for C201 to
resonate the combination
at 60 Hz. Standard value
mylarT™ capacitors can be
paralleled to yield non-
standard values where re-
quired.

The 60-Hz wavetorm is
then applied across the
DRUM LEVEL control,
R203, and on to the drum
amplifier, U101. U101 is a
10-Watt hybrid power am-
plifier module which drives
the 6.3-volt windings of a
6.3-V/1.2-A filament trans-
former, T203. T203 provides
the step-up to 115 V re-
quired for operation of the
drum motor. R203 provides
a means of setting the out-

T202 (H) C201 (uF)

5 1.41
6 1.17
7 1.00
8 0.88
g 0.78
10 0.70
11 0.64
12 0.59
13 0.54
14 0.50
15 0.47
Table 1.

put from T203 to precisely
115-V ac under load. This is
not particularly critical, as
the motor will usually hold
sync over a 100-140-V
range. This motor amplifier
circuit is superior to most
others which have been de-
scribed in that it is quite ef-
ficient and thus produces
little heat. The chip does
not require a heat sink or
cooling fan for proper
operation.

Phasing circuits. Al-
though the sync circuits en-
sure that the drum operates
at the correct speed, they
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Fig. 9. Miscellaneous mainframe wiring.

are not sufficient to ensure
that the start of a video line
corresponds to the point
where the printing stylus
crosses the left edge of the
paper. When these two fac-
tors do not coincide, the
picture is said to be “out of
phase” and would have to
be cut and reassembled. To
properly phase the picture,
we need to do several
things:

0
»ow

:.
Lf:.. Teanls

Z00
LT — T

S e g T R0

Fig. 10. A photograph of the main wdeu circuit bﬂard in the ME TSAT version of the fa:-c

1) Detect the start of a
line of video;

2) Detect the point in
time where the stylus pass-
es the paper edge;

3) Throw the drum slight-
ly out of sync, wait until 1)
and 2) coincide, and, final-
ly, when they do, snap the
drum back into sync.

Detecting the start of a
video line is relatively easy,
as a phasing interval pre-

h-lh_ f '$‘ ] -

e A E—

system. Parts located on this board carry parts designations below 100 on all schematics.
The upper group of components, from left to right, includes the sync detector circuits with
the 5-V regulator below, the NE567 phase-locked loop, the LM380 power amplifier, and the
741 video input ftilter. The center row of components includes the drum-trigger monosta-
bles, the various control gates, and the frequency-divider chips. The lower group of com-
ponents includes the high-voltage transistors and the video detector diodes.
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Fig. 11. The power supply and drum amplifier board in the METSAT version of the fax cir-
cuit. The upper half of the board contains the circuits associated with the RCA SK3152
drum amplifier, while the lower half contains the LV and HV power supply components.
Components on this board carry parts designations from 100 through 199.

cedes each WEFAX frame
during which white-level
video is transmitted, inter-
rupted by black-level inter-
vals of 10-12 ms which cor-
respond to the start of each
line of video. Detection of
these phasing pulses is ac-
complished by Q4, Q5, U4,
and Q6. They comprise a
missing pulse detector that
generates a logic high at the
collector of Q6 for the
duration of the phasing
pulse.

The drum position in-
dication is provided by a
small magnet on the drum
which passes a reed switch
once during each revolu-
tion. The position of the
magnet and switch is such
that the switch closes just
as the stylus starts its scan
of the paper. This switch
closure is debounced by a
long-period (over 100-ms)
single-shot (U5) which,
when triggered, also trig-
gers a short-period (10-ms)
single-shot (U6) which pro-
vides the drum sync pulse.

The phasing and drum sync
pulses are monitored by
U7A, which produces a
logic low whenever the
drum- and line-sync pulses
coincide.

The previous discussion
has shown how the phase-
sensing circuits work —now
let’s look at the matter of
control. If you think back to
the sync discussion, you
will remember that the
2400-Hz vco signal was
routed through U9 prior to
entering the frequency-
divider network. U9B is the
critical point, for whether
or not the 2400-Hz signal
gets through U9 is depen-
dent upon the state of pin 5
of U9B. If that pin is high,
the signal is gated through,
while if it is low, the signal
flow is stopped. Normally,
U8 will hold that pin high,
but if the PHASE switch
(S206) is pressed for a mo-
ment, gates U7B and C lock
up so that a low appears at
the output of U7D. This tog-
gles U8 which is wired as an
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SPDT switch. While before
a high was gated through
U8 to control U9B, we now
gate through the Q output
of the trigger single shot
(U6). This signal is high ex-
cept for the 10-ms drum
trigger interval when it goes
low.

This 10-ms low is applied
to U9B through U8 and in-
troduces a 10-ms counting
error in the gating of the
2400-Hz vco signal, throw-
ing the drum slightly out of
sync (it slows down). Note
also that the logic state of
U7 which initiated this
chain of events also causes
L202, the PHASE ERROR
lamp, to light, providing a
visual indicator that the
drum is now running out of
sync. As the drum is running
slightly more slowly than it
should, the drum and phase
pulses should begin to oc-
cur closer and closer to-
gether. When they coin-
cide, as determined by a
low at the output of U7A,
U7B and C snap back to

their original state, turning
off the PHASE ERROR lamp
and producing a high at the
output of U7D. This high
toggles UB so that a con-
tinuous high is now applied
to pin 5 of U9B and the
drum returns to proper
sync, this time with the
drum in the proper phase
relationship.

As can be seen, drum
phasing with WEFAX sig-
nals is essentially auto-
matic—you press the
PHASE switch once and the
circuits take care of the de-
tails. This automatic fea-
ture will not work with
TIROS imagery since there
Is no phasing interval with
simple black-level pulses
for the phase pulse detector
to operate on. It would
have been possible to de-
sign a second pulse detec-
tor for TIROS —to detect 7
pulses of 832-Hz modula-
tion for the start of IR lines
or 7 pulses of 1040 Hz for
visible lines—that could be
switched in in place of the
WEFAX detector, but this
would have increased the
complexity of the circuit.

Still another detector
would have been required
for 240-line transmissions
from the Soviet METEOR
polar orbiters. Instead, it
was decided to use another
approach for phasing with
polar orbiters. For these
spacecraft, an oscilloscope
(or even a CRT satellite
monitor) is triggered by the
drum trigger pulse at 202,
with subcarrier video at
J203 applied to the vertical
input. The display is ini-
tiated by the drum trigger
pulse and the position of
the line sync pulse is easily
noted on the scope. Phasing
is accomplished by repeat-
edly pressing S204 for short
intervals while observing
the display. When the posi-
tion of the satellite sync
pulse matches the left edge
of the display, the picture is
properly phased.

Power supplies. Only two
basic supplies are required.
One provides + 24 V for the



Parts List C103 10-uF, 25-V A
Semiconductors C105 47-uF, 25-V A
U1 LM741CN C106,C107 22-uF, 25V A
U2 LM380N C108 1000-uF, 25-V A
u3 NES67 C110,C111 40-uF, 450-V A
U4 NES55 C112,C113 3300-uF, 35-V A
U5,U6 SN74121N C201 see text
U7,u8,us,u12 SN7400N C202 Starting capacitor supplied with CA
u10 SN7490N motor
U1 SN7493N C301 Starting capacitor supplied with GA
U113 LM340T-12 motor
e i Transtormrs
T201 Output transformer (1-4k:8 Ohm)
Q1,Q2 S5020 (MOT) T202 5-15-H choke (see text)
Q3,Q4,Q6,Q7 2N2219 T203 6.3-V, 1.2-A filament transformer
Q5 2N2907A T204 18-V, 2-A power transformer
D1,02,03,04,0101, T205 225-V, 50-mA power transformer
D102,0103,D7 1N4007 Indicator Lamps (12-V-15-V LED or incandescent panel lamps)
D5,D6 120-V, 5-W, 10% zener L201 VCO LOCK
Resistors (Y4 -W, 5% unless noted) L202 PHASE ERROR
R1.R4 10K L203 POWER
R2 2200 Switches
R3,R17 20k 5201 DPDT toggle (RESET/PRINT){must have
RS not used center “off")
R6,R103 4.7 S203 NO magnetic reed switch (drum phase
R7,R16,R19,R20,R21 1000 sensor)
R8 100 S204 NC push-button (MANUAL PHASE)
R9 3300 2-W, 10% S205 SPST toggle (DRUM)
R10 47k 4-W, 10% (four 47k 2-W, 10% S206 NC push-button (WEFAX PHASE)
in series/parallel) S207 SPST (POWER)
R11,R104 2200 2-W, 10%
R12,R18,R24 470 R IDeEanous
R13.R23 1500 .;2:01 J202,J203 iwi_tchnraft 3501 FHdphu:u I]acks
: wire ac power cord and plug
;:; lggktmear taper PC pot (SYNC LEVEL) Po Cinch-Jones S-308-AB
22 $E) P3 Cinch-Jones P-308-CCT
R101 3000 M1 Type GA synchronous motor,
R102 47 240 rpm (HURST)
R201 10k audio taper pot (WHITE SET) M2 Type CA synchronous motor, 40 rpm for
E202 5k linear taper pot (VCO ADJ) WEFAX,
R203 10k audio taper pot (DRUM LEVEL) 20 rpm for TIROS (HURST)
F201 Vz-A, type 3AG fuse and holder,

Capacitors (D = disc ceramic, M =dipped mylar™, T = tantalum,

A = aluminum)

As an aid to those who want to save some time on the project,

C1,C5,C14 1-uF, 35:VT

C2,C3,C4,C13 0.01-uF, 50-V M METSAT Products, Box 142, Mason M| 48854, has the following
C6,C8,C16,C104 0.1-uF, 50-V D parts available: (1) FX-2E board set—a set of two drilled and plated
C7 470-uF, 16-V A circuit boards, $70.00; (2) FX-2E minikit— the drilled and plated
C9,C15,C109 0.047-uF, 50-V M boards, plus a complete set of machined fax mechanics, including
C10,C11 2.2-uF, 35VT the drum and fax motors. The unit is partially assembled and re-
C12,C101 4.7-uF, 35-VT quires about 15 minutes of additional assembly time, $500.00; and
C17,C18 10-uF, 25-VT (3) Wired and tested FX-2E units—contact METSAT for current
C102 220-uF, 25-V A prices.

drum amplifier, and with IC
regulators, provides the
+12 V and +5 V required
by the other circuits. The
24V supply need not be
regulated, and if an 18-V
transformer is used, the un-
regulated output can be
used, eliminating the 24-V
regulator components. |f
your unregulated output is
greater than 25-28 V, how-
ever, the circuit should be
included to protect the am-
plifier module and to ease
the strain on the other IC

regulators. The second sup-
ply is for the unregulated
300-350 V required for the
printing circuit.

Parts. A complete parts
list for the electronic com-
ponents is included. The
large mail-order supply
houses are your best bet for
everything except the RCA
power module (U101) and
the two high-voltage tran-
sistors. Substitutions for the
latter two items are limited
—we want a collector volt-
age limit of 400 V or more

and at least 50 W of dissipa-
tion to keep things cool and
stable. The transistors
specified are rated to 125
Watts! No real high-fre-
quency response is re-
quired. GE manufactures a
plug-in replacement for the
RCA module if the latter
cannot be obtained locally.
It should do just as well, al-
though | have never used it.
The 2N2219 transistors can
be replaced by any general-
purpose NPN silicon de-

vice.

Electronics Assembly

The schematic diagrams
are based on the METSAT
Products version of the FX-
2E in which the electronic
circuits are contained on
two main circuit boards.
These boards, which come
with the kit version of the
fax mechanics, greatly sim-
plify assembly. The two
boards are shown in Figs. 10
and 11 and may provide
you with some ideas for cir-
cuit layout. The circuits can
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New Improved Adhesive

Mount for the 2 Meter

Avanti Mobile Antenna.

be combined on a single
large board or can be fur-
ther subdivided into a series
of smaller boards. The lat-
ter approach was used in
the prototype and greatly

Mounts on glass —
no holes!

Receives and transmits
through glass.

Superior performance
equivalent to 5/8 wave.

Superior radiation full
Omni-Directional.

APACITY
OUPLING
BOX

facilitated its evolution
from a strictly photograph-
ic fax system to its present
form, as new circuit ideas
could be tested readily and
easily. You can develop
your own PC layouts, wire
the circuits on perfboard, or

It's easy to install — No holes to drill, no F
magnet to scratch the paint, no clamps.

Uses an especially developed silicone

adhesive that secures antenna to window.
The capacity coupling box is simply attached

with a special adhesive tape to inside of
window. Worried about crimping or

corroding coaxial cables? It's all inside and

out of sight.
Models also available
for 220 MHz and 450 MHz.

See Avanti's other new mobile and
base antennas. Write for new catalog today.
Send B0 for handling and postage.

[ avani® gnénnas )

Avanti Research and Development, Inc.

340 Stewart Ave., Addison, IL 60101 (312) 628-9350
In Canada: Lenbrook Ind., Scarborough, Ontario MIH IH5
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PA-19 Wideband Preamplifier

e 2 to 200 MHz Bandwidth (-3dB Points)
¢ 19dB Galnl
* 50 Ohms Input & Qutput Impedanca
e Tiny PC Board Size (7/8" x 1-5/8")
® Absolutely No Tuning Required
* Extremely Stable
Draws only 20MA @ 12V DC
Great Way to Increase Sensitivity
of Recelvers, Counter, etc.
Fully Assembled and Tested
instructions Provided, Full Warranty

only

$8.95

+ 50 Shipping/Handling

PS-600 600 MHz Prescaler

* Provides +10 and 100 TTL Level Qutput

/MY BRMS Input Sensitivity

Built in © Volt Regulator Allows Use
at 8-12 VDC @ 90-110 MA,,

Tiny PC Board Size (1-1/4" x 1-3/8")

Fully Assembled and Tested

instructions Provided, Full Warranty
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COD Orders Accepled

4412 Femlee
Royal Oak, Michigan 48073
Phone 313-8651-9247
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even purchase the boards
separately if you so desire.
In all cases, layout is not
critical, but you should
place the high-voltage com-
ponents so that you are
unlikely to come into con-
tact with them while taking
readings or making ad-
justments on the low-volt-
age circuits. The use of
sockets is suggested. As you
wire up the circuits, do not
insert the 8- or 14-pin ICs at
this time.

Packaging. An instrument
enclosure houses all of the

electronics components in
the METSAT wversion and
you can use any cabinet
that will house your par-
ticular circuit layout. All of
the controls and indicators,
with the exception of the
drum-level control, should
be located on the front
panel. The drum-level con-
trol is located internally
wherever space is available.
The rear apron contains the
ac cable, fuse, video input,
and the sockets for the
drum, traverse, and control
cables. If you are building a
version for TIROS/NOAA or
METEOR, the trigger and
video out jacks also should
be located on the rear
apron. Needless to say, all
wiring should be checked
several times prior to
powering up. In part [,

we’ll tackle the mechanical
aspect of construction,
probably the most difficult
part of the system. Mean-
while, get started on the
electronics. B

Q « CBstandard |
» 2 meter

Organize yvour shack with a
CLUTTERFREE MODULAR
CONSOLE $179.95

Large, 42" Hx 57" W x 29D
Strong groove-construction
Mar-resistant wood grain finish
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* General Communication
« Industry
« Marine VHF
* Micro processor crystals

Send 10¢ for our fatest catalog. Write or
phone for more details.

3 easy
YA to
{ UL | charge

PO, Box 06017 pred
Ft. Myers, Horida 33906
l ALL PHONES (813) 936-2397

Options, drawers & face plate
* For ham or home computer
* Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 _-gg




'OVERHEATING . . . . one of the leading causes of
amplifier failure, UNLESS YOU OWN A KLM!

Here are a few basic facts: Overheating is easy! Poor air circulation,
overdriving, high VSWR, and low operating efficiency can all cause amp
temperatures to skyrocket,damaging performance and expensive components.

KLM takes the heat off, beginning with HIGH EFFICIENCY DESIGNS

that make every watt count.
Each amplifier is wrapped in a MASSIVE CUSTOM HEATSINK that’s the

envy of the industry.
The ultimate protection is KLM’s unique “on the board” THERMAL

SENSOR that bypasses the amplifier at the approach of unsafe temperatures
(a yellow L.E.D. on the front panel alerts you 1o check your installation).
When things cool down, your KLM amp jumps back on-line with clean full-

rated power.
To keep you cool, KLM backs each amplifier with a full ONE YEAR
WARRANTY that includes the output transistors. Compare! Only KLM

amplifiers can offer you all these features.

When you're ready for a new power
amplifier ... .and dontwantto get

burned, COME TO KLM. ~°
P. 0. BOX 816, MORGAN HILL, CA 95037

MoRE POWER 1O YOU .. ..

No increase in price!

KLM’s NEW PA10-170BL
Power Amplifier
(Now with FM/SSB selector)

KLM. P. O. BOX 816, Morgan Hill, CA 95037

91L1-WOd

Al11Y/08-Sy1

W31SAS ONILVYIdO ALLY 3NILIVWY 3131dWOD FHI

THE CROWNING TOUCH

Y crown
MicroProducts

P. O. Box 892
Marysville, Washington 98270

206-659-4279 16

*a trademark of Tandy Corporation
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Warner F. Stortz K3QKO
5122 Alberta Ave.
Baltimore MD 21236

Breadboard Signal Generator

— sell your H-P stock once you build this project

his signal generator will

not start a panic selling
of Hewlett-Packard stock
on the New York Exchange,
but it will give the operator
excellent stability and sig-
nal purity, with convenient
operation and versatility
comparable to commercial
test equipment. It has a
continuously adjustable

frequency range of 6.2
through 12.1 MHz. The dial
resolution at center range is
30 degrees per 100 kHz, and
its power output i1s 30 mW
(1.5 V across 75 Ohms). It is
equipped with front-panel
quartz-crystal sockets that
will accept FT-243 and
HC/6U holders. These crys-
tals can be made to oscil-

late separately or in con-
junction with the vfo,
creating sum and differ-
ence frequencies at its out-
put. The input power re-
quirement is very low (12 V
dc regulated), with a cur-
rent drain of 30 mA.

The circuit has three tran-
sistor stages. Q1, a MOS-

The wideband signal generator.
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FET, is in a series-tuned Col-
pitts oscillator circuit. Q2,
another MOSFET, is in the
buffer that also doubles as
a Pierce crystal oscillator.
Q3, a bipolar, is in the
emitter-follower output cir-
cuit. Using MOSFET transis-
tors, with their very high in-
put impedances, makes it
easy to isolate the tuned-
circuit elements from the
generator’s output. They
did not have to be dual-gate
types, but the many low-
cost deals offered by Poly
Paks inspired this action.

| have not heard anyone
describe (in plain English)
how the series-tuned Col-
pitts oscillator works since |
left the US Navy Radio
School. What | learned
there has been a great help
to me through the years. |
believe that what the an-
cient mariner taught me
was correct, for transistors
as well as for tubes. This in-
formation should be passed
along to others. So, if you
will refer to the schematic
(Fig. 1), | will start the story.

When the range switch is
in the 6.2-6.6 MHz position,
just after the power switch



is closed, Q1 begins to con-
duct. The current, flowing
through its channel from
drain to source, causes a
large voltage drop across L7
and R3 (positive at the Q1
end of L7). This potential
will cause a current flow
that will divide, charging C3
to ground, C2 through L1,
and the parallel combina-
tion of C4/C5. This path
causes L1 to have an ex-
panding magnetic field,
and there is a positive
potential at its C2 end. This
potential charges CT
through R1, and the voltage
drop across it will increase
in the positive direction. R1
is connected to the gates of
Q1, so this positive voltage
will open its channel wider,
and the increased conduc-
tion makes the voltage drop
across L7 and R3 rise. This
process continues at a time
rate controlled by the LC
time constant of the circuit
elements, until Q1 reaches
the conduction limit set by
the R3 bias. At this time, all
the capacitors are fully
charged and no more cur-
rent flows through L1. The
magnetic field around L1
will collapse, and the flux
lines cutting the turns will
develop a potential oppo-
site to the charging one. All
of the capacitors begin to
discharge at the LC time-
constant rate, storing the
energy to be released by
L1’s flux. This will mean
that the current through R1
has reversed, and at a mag-
nitude great enough to
create a negative potential
enough to pinch off Q1.
This process continues until
all the field has collapsed,
after which Q1 returns to
the conducting state. The
current is now increased by
the oppositely charged ca-
pacitors of the tank cir-
cuit, L1/C2/C3/C4/C5. The
amount is directly propor-
tional to the circuit Q and
will add more energy to L1’s
field. This means that when
the field collapse cycle
begins again, Q1 will quick-
ly be pinched off and oscil-
lations will continue, with
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Table 1. Coil data.
only spurts of energy being Coil Turns Wire Size Freq.
supplied by the transistor. Close-wound (AWG, Enam.) (MH2)
The ac tank circuit signal L1 40 28 6.2-7.2
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