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‘Shown with accessory touch tone pad

The TEMPO 8'2 ... the world’s first synthesized 220

MHz hand held transceiver. With an S-2 in your car or pocket you
can use any 220 MHz repeater in the United States. it offers all of
the advanced engineering, premium quality components and
exciting features of the S-1. It is completely synthesized, offering
1000 channels in an extremely lightweight but rugged case.
If you're not on 220 it's about time you try it and this is the perfect
way to get started. With the addition of a matching Tempo solid
state amplifier you can use your S-2 as a powerful mobile or base
station as well. it's all you really need. And if you already have a
220 MHz rig, the S-2 will add versatility you never dreamed pos-
sible.
Also . . . the price is right. The ni-cad battery pack, charger, and
telescoping whip antenna are included. Although not a neces-
sary option, the touch tone pad shown in the illustration adds
greatly to its convenience at a low price.
The time has never been better to expand your horizons. .. there
has never been a better little rig for 220 than the S-2.
Price...$349.00
With touch tone pad..$399.00

The Tempo line also features a fine line of extremely compact UHF
and VHF pocket receivers. They're low priced, dependable, and
available with CTCSS and 2-tone decoders. The Tempo FMT-2 &
FMT-42 (UHF) provide excellent mobile communication and
features a remote control head for hide-away mounting.

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15 (VHF)
micro hand held transceivers provide 6 channel capability, dependa-
bility plus many worthwhile features at a low price. FCC type
accepted models also available.

Please call or write for complete information. Also available from
Tempo dealers throughout the U.S. and abroad.

NEW TOLL FREE OROER NUMBER: (B0O} 421-6631
For all states except Califorma.
Calif. residents please call collect on our regular numbers.

v H3

Butler. Missouri 64730

931 N. Euclid, Anaheim, Calif. 92801

v now most of you have heard the same

words of praise on the air that we
(gratefully) receive over and over. The quality
that is built into the S-1 has been attested to
by the outstanding performance and
dependability of the thousands of units in daily
use. Its simple to operate and the high level of
innovative engineering that brought forth the
Amateur world’s first hand held synthesized
radio also designed into this compact beauty
exciting performance and features at a very
affordable price. A price that also includes a
ni-cad battery pack, charger, and a telescoping
whip antenna. The optional touchtone pad
shown in the illustration adds greatly to its
conveneince. In addition we offer superior
quality 30 and 80 watt solid state matching
power amplifiers that give the S-1 the
flexibility of operating as a portable, mobile, or
base station rig.
Remember...the Tempo S-1 is the original and
proven 800 channel synthesized hand held
transceiver. Don’t be fooled by substitutes.

SPECIFICATIONS

Frequency Coverage 144 to 148 MHz

Channel Spacing: Receive every 5 kHz,
transmit Simplex or
*600 kHz

Power Requirements: 9.6 VDC

Current Drain: 17 ma-standby
500 ma-transmit

SUPPLIED ACCESSORIES
Telescoping whip antenna, ni-cad
battery pack, charger

OPTIONAL ACCESSORIES
Touch tone pad (not installed): $39 @
Tone burst generator: $29.95
e CTCSS sub-audible tone controt

Batteries 8 cell ni-cad pack $29.95 e Rubber flex antenna: $8 »
included Leather hoister: 516 ¢ Cigarette
Antenna Impedance: 50 ohms lighter plug mobile charging unit:
Dimensions 40 mm x 62 mm x $6 ¢ Matching 30 watt output 13.8
165 mm (16" x 25" VDC power amplifier (S30): 589 e
x 6.5") Matching 80 watt output power
RF Output: Better than 1.5 watts amplifier (S80):$149
Sensitivity Better than 5
microvolts

Price... 5348-00 Reduced to $299 00
With touch tone pad... 838900 Reduced to $339 09

[
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
714/772-9200
816/679-3127

Prices subject to change without notice.
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has your needs well in hand. 3 ACTUAL

Today's Amateur demands rugged, rapid and accurate communi- ' SIZE“|
cations between Hams in the know. That's why they choose the . o
Wilson Mark Series of hand-held radios. With exceptional qualities
like these . . . why not choose the most popular radio available

for yourself? I

FEATURES
Advantages such as solid state circuitry, rugged Lexane case,

removable rear panel (enabling easy access t0 battery com-

partment) and compact mini-size enhance the Mark Series
portable radio’s versatility. In addition, Wilson carries
a full line of accessories to satisfy almost any of your
requirements.

SPECIFICATIONS
The Mark radios offer: e 144-148 MHz range « 6 Channel operation
« Individual trimmers on TX and RX xtals « Rugged Lexan®
outer case » Current drain: RX: 16 mA, TX; Mark II: 500 mA,
Mark 1V: 900 mA ¢ A power saving Hi/Lo Switch e 12 KHz
ceramic filter and 10.7 monolithic filter included » 10.7 MHz
and 4565 KHz |F » Spurious and harmonics, more than 50 dB
below quieting * Uses special rechargeable Ni-Cad battery
pack » LED battery condition indicator ¢ Rubber duck and
one pair Xtals 52/52 included » Weight: 19 oz. including
batteries » Size: 6" x 1.770" x 2.440"

OPTIONS

Options available, include Touch Tone Pad, CTCSS,
Leather Case, Chargers for Desk Top, Travel or Auto-
mobile, Speaker Mike and large capacity, small size
batteries.

For more details and/or the name of your nearest
dealer, contact: Consumer Products Division, Wi'son
Electronics Incorporated, 4288 So. Polaris Ave., P. O.
Box 19000, Las Vegas, Nevada 89119. Phone 702/

739-1931.,

o o
Wilson Electronics -

Incorporated

A Subsidiary of REGENCY ELECTRONICS, INC

Prices anc spe ifications s bject to change withost sot<e

+” Reader Service—see page 195



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 responsibility 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:

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

Advertising Offices;

Pine Street
Peterborough NH 03458
Phone: 603-924.7138, 924.7139

Circulation Offices;

Pine Street
Peterborough NH 03458
Phone: 603-924.7296

Subscription Rates

In the United States and Possessions:
One Year (12 Issues) $18.00
Two Years (24 Issues) $30.00
Three Years (36 issues) $45.00
Lifetime subscription $240.00

Elsewhere;

Canada—add $2.00 per year uniess
paid with U.S. currency.

All other forelgn—one year only—
$26.00 payable in U.S. currency
through a U.S. bank. (Surface mail).

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. Post.
master: Send form #3579 to 73
Magazine, Subscription Services,
P.O. Box 931, Farmingdale NY 11737

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. Please Include an ad-
dress label.

73 Magazine (ISSN 0098-9010) is pub-
lished monthiy by 73, Inc., Pine Street,
Peterborough NH 03458. Second
class postage s paid at Peterborough
NH 03458 and at additional mailing
offices. Copyright (c) 1979 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 Microtilm, Ann
Arbor Ml 48106.

W2NSD/1

NEVER SAY DIE

editorial by Wayne Green

GETTING ORIENTED

A trip to Korea, Taiwan, Hong
Kong, Guam, and Japan in Oc-
tober helped put things into
sobering perspective as far as
the US leadership in technology
is concerned. Oh, the evidence
was there without the trip—on
my wrist in the form of a digital
watch with built-in calculator
from Japan, two or three more
Casio calculators always at
hand, a Sansui hi-fi system at
home, Icom, Kenwood, Tempo,
and Yaesu ham gear at every
turn, Hitachi and Sanyo televi-
sions, VTR systems made in Ja-
pan, etc. Even my new recharge-
able pencil sharpener says
Sanyo.

While traveling through the
Orient visiting consumer elec-
tronic shows in Seoul, Osaka,
Taipei, and Hong Kong, | got the
full brunt of the competition the
US faces from this area. It is no
wonder that these countries
have taken over 80-90% of the
production of high technology
electronics equipment being
sold in our country .. they're
ahead of us in just about every
field except computers and mi-
crowaves.

Can anything be done to re-
verse this worsening situation?
I think it can, and | think that
you, the readers of 73 Magazine,
can have a profound effect on
the position of the US in elec-
tronics over the next few years. |
don't think this is a situation
which can be helped by setting
up trade barriers. | do think it is
high time the US did get vigor-
ously to work to break down the
one-way Japanese trade barri-
ers ... in essence, forcing them
to fight us on more equal terms.

My visits to the electronic
shows and Japanese electronic
firms had me in contact with
Asian amateurs at every turn.
While this was no surprise, it
did back up what | have been
writing in my editorials for many
years. Byron Kretzman W2JTP
recently dropped me a letter
reminding me of an editorial |
published in the June, 1969,

issue of 73, pointing out that if
our ham clubs did not get busy
and get the amateur radio ranks
growing again (growth had
stopped for a six-year period at
that time as a result of the FCC
handling of the so-called “in-
Centive licensing” proposals),
the US dominance of the elec-
tronic industry worldwide could
be lost within twenty years. |
missed my guess; we |ost it
within ten years

If amateur radio had been
permitted to continue to grow at
the rate it had established dur-
ing the years after Wwi) until
1963, at which time it was pro-
posed that we go back to the
pre-war Class A and Class B |i-
censing system and all growth
stopped, we would today have
well over 1,500,000 licensed
amateurs and | sincerely believe
that the US would be making
80% of the electronic equip-
ment instead of Japan and their
off-shore workshops in Hong
Kong, etc.

Let's look at the situation
carefully and think about it.
Statistics (ARRL) show that
about 50% of the new licensees
are either 14 or 15 years old. We
also know that about 80% of
these newcomers to amateur
radio get involved enough with
electronics so they choose it for
their career. This means that if
our ham growth had not been
brought to a halt in 1963 by the
FCC failure to immediately dis-
miss the “incentive licensing”
proposails, we might expect to
have 166,000 new hams just in
1980. This would also result in
about 133,000 of these new peo-
ple entering the electronics in-
dustry within about five years

Now, look here, don' _ome
whining to me about how
crowded the ham bands would
be with 2,000,000 or more hams
trying to use them. We have so
damned many UHF and micro-
wave bands that we aren’t even
using and so many techniques
for getting more use out of the
low bands that | don't think a big
ham population would be any-

thing but a big plus which would
force more inventing and
pioneering on us.

It you, the readers of 73
Magazine, make it your busi-
ness to see that your ham club
gets busy and starts filling up
those Novice classes with high
school kids, we'll start having
Some good techniclans and en-
gineers flowing into our elec-
tronics industry within ten
years. We want to get the kids at
this time of their lives and infect
them with one of the most viru-
lent of viruses ... amateur ra-
dio. If you get their attention at
14 and 15 years of age, you'll
have most of them for life.

But we need a 20% growth
rate or better, not a puny 11%
that we had for the years prior to
1963 and the licensing debacle.
We have to catch up so we can
eventually get back our high
technology industries. This
means that your club must find
Some way to get into the nearby
high schools and put on demon-
strations of the wonders of
amateur radio . . . repeaters,
satellite communications, DX-
ing, emergency service . . . the
dozens of facets of our hobby
which have made it one of the
most important in the world.

With only about 30% of the
licensed amateurs belonging to
clubs, we need to have some
vigorous club promotions. it's
been some time since | have run
articles in 73 on how to builid up
clubs, so perhaps it is time for
you to write about this aspect of
the hobby. There are SCiiioédla-
tively simple (yies for pro-
motina Liub growth which | can
P25s on... such as making
sure that your club meetings are
fun to attend. That may sound
too simple an idea, but unfor-
tunately, | have been to far too
many club meetings which were
anything but fun. Long batties
over buying paint to Spruce up
the clubhouse will not bring the
membership back to the next
meeting.

Let me provide some basic
rules for getting clubs to grow. |
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Kenwood’s TS-180S with DFC is an all solid-
state HF tranceiver designed for the DXer,
the contest operator, and all other Amateurs

who enjoy the 160 through 10-meter bands.

The following features prove, beyond doubt,
that the TS-130S is the classiest rig available!

Digital Frequency Control (DFC), including
four memories and manual scanning. Memo
ries are usable in transmit and/or receive
modes. Memory-shift paddle switches allow
any of the memory frequencies to be tuned in
20-Hz steps up or down, slow or fast, with
reczll of the original stored frequency. It's al
most like having four remote VFOs!

All solid-state including the final. No dipping
or loading. Just dial up the frequency. peak
the drive, and operate

High power 200 W PEP/160 W DC input on
160-15 meters, and 160 W PEP/140 W DC on
10 meters (entire band provided). Also covers
mcre than 50 kHz above and below each band
(MARS. WARC, etc.). and receives WWV on
10 MHz.

Improved dynamic range

Adaptable: to all three proposed (WARC) bands.
Single-conversion system with highly advanced
PLL circuit, using only one crystal with im
proved siability and spurious characteristics

S-.180S with DFC"
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o Built-in microprocessorcomrolled large digital
display. Shows actual VFO frequency and dif
ference between VFO and “M1" memory
frequency. Blinking decimal points indicate
out of band” Monoscale dial, too
|E shift... Kenwood's famous passband tuning
that reduces QRM
Selectable wide and narrow CW bandwidth
on receive {(500-Hz CW fiiter is optional)
Automatic selection of upper and lower side
band (SSB NORM/SSB REV switch)
Tunable noise blanker (adjustable noise
sampling frequency)

RF AGC ("RGC’). which activates automati
cally to prevent overload from strong. local
signals

AGC (selectable fast/slow off}

Dual RIT (VFO and memory, fix)

Three operating modes SSB., CW. and FSK
improved RF speech processor

Dual SSB filter (optional). with very steep
shape factor to reduce out-of-passband noise
on receive and to improve operation of RF
speech processor on transmit

13.8 VDC operation

Also available is the TS 180S without
DFC. which still shows VFO frequency
and difference between VFO and “hold
frequencies on the digital display
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« Full line of matching accessories. including
PS-30 base-station power supply. SP-180 ex
ternal speaker with selectable audio filters
VFO-180 remote VFQ, AT-180 antenna funer
SWR and power meter, DF 180 digital frequency
control. YK-88 CW filter. and YK-88 SSB filter

All of these advanced features can be yours
and at an attractive price! Visit your local Autho-
rized Kenwood Dealer and inquire about the ex
citing TS-180S with DFC!

Still available...
Kenwood's TS-820S HF transceiver.

KENWOOD

.. pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC
1111 WEST WALNUT/COMPTON CA 90220
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mentioned that meetings
should be fun...that means
keeping the business part of the
meeting mercifully short. The
business aspect of a club
shouid be handled almost
100% by an executive commit-
tee, with merely brief reports to
the membership. There is a ten-
dency on the part of some nit-
pickers to try to get long bitter
battles going over obscure mat-
ters. Somehow the whole club
then joins in and the meeting
goes on endlessly with every-
one deeply involved in the
discussion. It seems like this
amount of participation and in-
terest must be a good thing. Not
true. The fact is that many of
these battlers will find some-
thing more enjoyable to do in-
stead of the next meeting ...
like watching television.

Think of the club meeting as
show biz. Look for some inter-
esting people to bring in and
talk to the group. If you have any
ham manufacturers in the area,
draw on them. Arrange shows of
RTTY, SSTV, and other new or
unusual developments. Micro-
computers are also a big draw.
Get some of your experts to talk
about DXing, satellite commu-
nications ... maybe a short
QSL show-and-tell during each
meeting for the DX gang to brag
about their accomplishments.
New equipment is always of in-
terest. If someone has buiit a
piece of gear, have show and
tell about that.

Don’t forget the refresh-
ments. I'm not the only one who
will drive miles for a coffee and
doughnut break ... or, better
yet, cider and doughnuts.

Club projects are a plus ...
Novice and higher class license
classes will interest many ama-
teurs and help the club to grow.
If you don’t have at least 50%
youngsters in your club, then
you may find that it is in the
hands of some old-timers who
are keeping out the newcomers.
Novices are disruptive, and old-
timers try to avoid them . . . kids
get bored easily and make
noise. When the noise starts,
that means that the meeting
really is getting boring and that
should be fixed rather than
dump on the kids.

Club activities for contests
can help provide fun...VHF
contests, DX contests, Field
Day ... all can bring excitement
to the club members and in-
crease their enjoyment of ama-
teur radio. Providing communi-
cations for civic events is a
wonderful way to help the club
and also promote amateur ra-
dio. The recent ham communi-
cations provided at Colorado
Springs for the National Sports
Festival was a great demonstra-
tion of what a club can do to
provide a valuable service and
promote amateur radio.

But the key to changing the

increasing loss of high tech-
nology industries to Asia is, |
feel, in the growth of amateur
radio here. We have to get busy
afid work as we never have
before to build up our club
Novice classes .. . to get. high
school students involved with
amateur radio and moving up
the ladder of ham licenses. This
means we have to be visible. We
have to provide service and
make sure that everyone knows
about it. We have to acquaint
every high school student with
the wonders of amateur radio
and then fan the flames of in-
terest which result.

Even with a 25% growth in
amateurs, it will be several
years before we are able to
catch up with where we would
have been in amateurs today if
our growth had not stopped in
1963. By 1986, we could be
caught up with where we would
have been in 1979. If we are able
to manage a 25% growth from
now on, we would catch up with
our previous 11% growth by
1991.

Until we have more amateurs
than they have in Japan... and
they are way ahead of us today
...l don't think we have a
serious prayer of catching up
with them technologically.
Hams just have too much of an
influence on industry and even
government. Heck, when | met
the Mayor of Osaka as a repre-
sentative of the visiting IEEE
tour group, one of the chief
aides of the mayor was a ham
(JE3DTA).

When you consider that we
have double the population of
Japan, their passing us in the
number of hams is doubly dis-
tressing. Of course, one advan-
tage they do have over us is
their no-code license. This does
not seem to have seriously hurt
their quality of amateurs, while
it certainly has contributed
much to the quantity. Perhaps it
is getting time for us to start
putting pressure on the FCC to
get this rule change into effect.
We might find it easier to attract
newcomers to amateur radio if
we only had to worry about the
technical and rule tests. You
and | know how easy it really is
to learn the code, but a large
percentage of the newcomers
are so panic-stricken by the
thought that they are not able to
react reasonably. For some
reason, the code seems to pre-
sent a terrible threat to many
people . .. despite proof that
kids of four are able to sur-
mount the obstacle.

Now that the pay rates are
fairly equal between Japan and
the US, the big difference in
technical consumer goods lies
in development and production.
This is a situation that | think we
could surmount if we had the
technical people we need.

Even if we give up on the

presently lost fields, we could
still hold on to the microwave
and computer fields if we had
enough engineers, technicians,
and technically-educated busi-
nessmen. The key to this lies
with you. If you get things mov-
ing with classes in your club, it
could make a substantial dif-
ference over the next genera-
tion. Take delight in bringing
the fun of amateur radio to the
kKids ...they need it... you
need it...and, for sure, our
country needs it.

CB IMPORTS REALLY DOWN

The government figures on
CB imports show that they are
down from a year ago . .. sub-
stantially. During the first nine
months of 1979, there were only
341,503 CB sets imported as
compared with over two million
during the same period in 1978,

While | don't particularly feel
sorry for the Japanese firms
and people inconvenienced by
this radical change in the mar-
ket, still, it is a bit unfair to them
from the aspect that they appar-
ently had very little to do with
bringing this state of affairs
about. Of course, perhaps we
could fault them for trying to
take over every one of our high
technology industries . . .and
doing it so successfully. But we
can't honestly fault them for be-
ing smart enough to understand
that their firms and country will
do best if they export high-
priced goods instead of shoes
and shirts, nor can we really
fault them for the help the Amer-
ican government has given
them in their enterprise . . . mak-
ing it almost unable to fail.

By taxing risk capital which
succeeds and offering no help
for risk capital which fails to
make a profit, a stupidity which
none of the successful coun-
tries has been foolish enough to
enact, we have virtually thrown
most of our major high technol-
ogy industries out of our coun-
try. We could start bringing
them back by abolishing the
capital gains tax.

Getting back to the CB disas-
ter, for those of you who have
missed my comments on that
some time ago: It was the greed
of a couple American busi-
nesses which screwed up the
entire CB industry. It was with
perhaps some amusement |
watched Hy-Gain go bankrupt
since it was my understanding
that the president, Andy An-
dros, was one of the people
behind much of the EIA plan to
“sell all the CBers another
radio.” This was the 50-channel
plan. Andy was, | believe, also
one of the main people behind
the EIA push to take 220 MHz
away from amateurs. If I'm
wrong, I'd sure like to hear from
anyone with better information.

Continued on page 148



7 R-X Noise Bridge

TU-170

$159.95 buys a terminal @ Learn the truth about
. 9 . QM your antenna.
unit kit with capabilities beyond @ Find its resonant
your expectations for the price. And frequency.

the Flesher Corp @ Adjust it to your
TU-170 won't devour _‘ - - i operating frequency quickly
; d easil
your precious space. i il
0 2 3 If there is one place in your station
Wired units are available i where you cannot risk uncertain
OT 323495 CO” or W\'He & . results 1t is in your antenna.
today for our free 1980 The Palomar Engineers R-X Noise
catalog of affordable kits, wired units and accessories. Breie) tells o I e A !

resonant or not and, if it is not,

whether it is too long or too short.

FLES“Ea ‘oa? w» F5 All this in one measurement

reading. And it works just as well

P.O.Box 976 ¢ Topeka, Kansas 66601 e 913 2340198 J Rty = mam Eerie phih . fesell

with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. |t gives resistance and
reactance readings on dipoles,
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KDK 2015R,KDK 2016A e e A A
MIDLAND 13-510,13-513,CLEGG FM-28

meter or your resistance noise

YAEsu FT227R, ICOM |c228, bridge tells only half the story. Get

the instrument that really works,

Kmmmmk,TR7boo,&TR7625 the Palomar Engineers R-X Noise

Bridge. Use it to check your

antennas from 1 to 100 MHz. And
@ AED confinues to expand it line of quality scanners. Albof the above scanners are custom designed lor their respective rigs. use it in your shack to adjust
@ Al scanners install completely inside the rig. No obtrusive external connections. resonant frequencies of both series
@ Al are easy o assemble and come complete with 3 detailed instruction manual and parallel tuned circuits. Works
@ Scamed lrequency displayed on digital readout (except 1229). better than a dip meter and costs a
@ In the scanner OFF mode the rig operates normally. In the scanner ON mode the scanner locks on an occupied frequency, pauses tot less. Send for our free brochure.
for @ oreset fime (about 5 secs.) and then resumes seanning.
@ Ths gives you the ability to eavesdrop all over the band without lifting a finger When you hear something inferesting. you flip =
the switch fo the LOCK mode and the rig is ready to transmit. V’SA
AED SCANNER SPECIFICATIONS
K KDK KENWOOD KENWOOL YAESY T o
l_ 10164 1R7600 TR7625 , JRI400A |  F2MR 13.510 13-513 The price is $65.00 in the U.S. and Canada.
B Add $3.00 shipping/andling. Callfornia resi-
Adjustable 100kHzsec-ImHz sec SBkHa sec 200Ki1: sec 100kHz sec ht dents add sales tax.
X 5 T adjusiable eg. | scans the mhz
mm—ﬂmmvs complete band | complete bind 146-148 seq. selected same as Fully guaranteed by the originator
o;:::y the 'rinlh feqhmen! you ':.:""’ ou ‘:M';"' o 144146 by the mHt Midland of the R-X Noise Bridge.
kil R 2 e 1010 ik ORDER YOURS NOW!
san 2 wini toggle switches mounted | 1 mini toggle 1 mini foggle r mini loggle I 1 mini 1sggle i 1 mini toggle
CCNTROLS on sig— LOCK switch may be switches switches swil mied swiiches swilch mounted p |

moanted on mic. mounted on rig. | mounted on rig |
— L 1
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PRICE PRY
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Engineers

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

AED
2% ‘I'I’;I‘\'I;-:)I()”(Ir\ VA6 ELECTRONICS Ad; $1.50 for postage & handling

750 LUCERNE RD., SUITE 120
(=) MONTREAL, QUEBEC, CANADA H3R 2H6 z
TEL. 514.737.7293
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Looking West

Bill Pasternak WAG6ITF
24854-C Newhall Ave.
Newhall CA 91321

Letters from all you videotape
enthusiasts tell me you want
more, so here goes. At the out-
set, let me state that | am no ex-
pert on the subject. | do service
U-Matic, Beta, and VHS-type
machines. In fact, | cut my teeth
on the Sony V0-1600 U-Matic
series, but that's it, except for a
stint working on the now de-
ceased Cartravision units. I'm
probably one of the few people
who ever was actually schooled
on them, but that's long ago,
one of those things best left
forgotten. Anyhow, my postal
person's complaints about the
volume of mail on this subject
seem to indicate that there is a
good deal of interest in the
topic, so let's go a bit further
than last time.

Between Bill Orenstein
KH6IAF and myself, we pos-
sess three videocassette ma-
chines. They are a %" U-Matic
format Panasonic, an RCA
Selectavision VHS, and my
Sony SL-7200 Beta machine.
The RCA and Panasonic are at
the Westlink facilities in
Hollywood and the Beta is at my
home. All perform the same
function: They record and play
back a television picture, either
color or monochrome, and the
audio that goes with the picture.
Without getting super techni-
cal, the %" machine reproduces
a better picture than either of
the %2" machines, but this is to
be expected. However, to peo-
ple like you and me, cost is a
very important factor, and most
people cannot afford the $35/
hour price of U-Matic tape cas-
settes. When Bill and | decided
we were going to get home-type
machines, we fought about
which format was best. Bill
opted for VHS and | chose Beta.,
Neither of us has been disap-
pointed in his choice. | will ven-
ture to say that Bifl and | repre-
sent two average consumers,
even though our backgrounds
are in the electronics/broadcast
businesses.

Recently, we had an oppor-
tunity to utilize our equipment
in a manner directly related to
amateur radio. The Valley Good
Guys Radio Club offered to pro-
cure for Westlink a suite at the
Anaheim Sheraton Hotel during
the 1979 ARRL Southwestern
Division Convention. The room
would be called the “Westlink
Radio Network VHF/UHF/IFM
Hospitality Suite,” and part of
the agreement was that we sup-
ply some form of program for
amateurs with those particular
interests. We were puzzled as to

8

how to do this without bringing
in live speakers. The convention
program itself had gobbled up
most of the top-notch local per-
sonalities, including two mem-
bers of the Westlink staff — an-
chorman Jim Davis KASBWZ/6
for the Public Relations seminar
and legal correspondent Joe
Merdler N6AHU to host a forum
titled “The Legal Considera-
tions of Amateur Radio.” More
about Joe's talk later on.

We had a problem. The West-
link Radio Network is a free ser-
vice by amateurs for amateurs,
currently funded out-of-pocket
by Bill and myself. There are no
paid employees and no excess
funds with which to cover the
cost of bringing in out-of-town
speakers. One Sunday, duringa
break in one of our editing ses-
sions, the idea hit us simulta-
neously. There in the corner sat
a possible solution to our prob-
lem: If we couldn't bring the
speakers to the convention live,
how about “live on tape”? An an-
nouncement was added to that
and the next week's Westlink
news soliciting 30- to 60-minute
presentations on VHF/UHF/FM-
related topics.

Within two weeks, tapes and
films started pouring in. A fel-
low 73 writer, Bob Heil K9EID,
supplied a tape of Wayne
Green's talk to the Marissa (-
linois) Radio Club dealing with
WARC preparations and a
synched audiolslide presenta-
tion about the WD9GOE
Marissa multi-band/multi-mode
repeater. Wayne himself pre-
pared a 20-minute taik dealing
with microwaves, microwave
communication, and how he ob-
tained his world's microwave
record. From Washington DC
came a tape about AMRAD and
the Metrovision ATV Repeater.
The JPL Radio Club provided
tapes about the Voyager com-
memorative operation —thanks
to Dr. Norm Chalfin K6PGX.
Hank Feinberg K2SSQ sent a
print of a film he directed at Bell
Labs titied /-C A Shrinking
World (a must for any radio club
program) and Dave Bell W6AQ
permitted our use of his new
film, The World of Amateur
Radio.

Our decision was to edit all of
this material onto three VHS for-
mat cartridges, thereby having
to tote only the RCA machine to
the convention with us, where
we would use the hotel's TV as a
playback monitor. We also pre-
pared an 8-track audio cartridge
with a number of Westlink news-
casts thereon, to be played at
low level whenever the room was
open.

The 220-SMA of Southern
California and TASMA provided

literature about their activities,
and the Southern California ATV
Club supplied additional
taped video material. Except for
changing tapes every four
hours, the room was literally
automated, thus allowing Biil
and myself to enjoy other con-
vention festivities and do other
things.

Results? The place was load-
ed from the moment it opened
until it closed. The crowds
glued themselves around the TV
watching Wayne complain
about the size of the rocks on
Mt. Monadnock or Roy Neal ex-
plain the “World of Amateur
Radio” time and again. The
Valley Good Guys, who were
also running a video-equipped
hospitality suite, reported
similar results. They were also
using VHS format cassettes
which told the story of their club
and repeater, but they had done
us one better by bringing along
a Panasonic 6' projection TV.

| mentioned earlier that auto-
mating the hospitality suite left
us free to do other things. This
is not to say that we were not
ever present. Quite the contrary.
Usually Bill, myself, or some
other Westlink staff member
was there to oversee operations
and answer questions pertain-
ing to Westlink operation. How-
ever, when things came up that
we wanted to do, we could do
them without having to shut
down operations. '

For instance, there were
three seminars we planned to
record, all three on audio and
one of them both audio and
video. Of these, the one we
deemed most important was
that of Attorney Joseph Merdler
N6AHU. As mentioned, his talk
was titled “Legal Considera-
tions in Amateur Radio,” but
with Joe being a staff member,
we were well aware that his talk
would be going well beyond
simple (or complex) tower or-
dinance cases and the like. We
knew that most of Joe's talk
would deal with the handling of
willful and malicious interfer-
ence problems to amateur com-
munications and that it would
be a no-holds-barred presenta-
tion. The Valley Good Guys
group stepped in here and pro-
vided a JVC EJ camera and por-
table Panasonic EJ recorder
(VHS), along with Wayne Rankin
WABMPG and Paul Strauss
WD6EBY as an EJ crew. If the
new cassette had not been a
damaged one, everything would
have gone smoothly. As it was,
about 45 minutes into Joe's talk,
the cartridge went bad, but we
did not realize that it had an ox-
ide flaking problem until play-
back. We were most concerned
with the first 30 minutes
anyway; only part of the ques-
tion and answer session was
lost videowise. We have since
transferred what we had to %”

U-Matic and have sent the bad
cartridge back to its manufac-
turer with a rather “explicit”
note. An interesting aside to the
foregoing: Joe's presentation
became a prime attention-get-
ter in our suite later on. People
who arrived late and missed it
found that they really had not
missed it at all. It was played at
least a half dozen times to a
packed room,

You have just read a quick ac-
count of an actual test using
recorded video as a prime atten-
tion-getter in an amateur radio
hospitality suite at a major con-
vention. Production costs in-
volved just the raw tape and re-
turn postage on supplied mate-
rial and one sleepless night
crash-editing it all together. The
results were very positive, and
we intend to expand our pre-
recorded library to do an even
better job next time. A few
months ago, | suggested that
someone give this idea a try. We
took our own advice and are
very gratified with the results.

THE RETURN OF
NATIONTIE 80

Due to other important news,
we dropped the national open
intertie concept for a month. As
it was, this turned out to be a
good idea, in that it has given
readers time to start voicing
their opinions on the concept.
Thus far, all mail received has
been supportive, and this
makes me think that there may
be some merit to my madness,
Of particular interest are two
wide area open intertie systems
now under construction, one in
Texas and the other in Baja
California, Mexico. | wiil begin
by telling you about the Baja
intertie and Ron Johnson
WASRON will explain a bit
about TIRS, the Texas Intercity
Relay System.

| learned about the Baja proj-
ect only this past weekend
when | ran into Alex Hodayan
XE2IO at the ARRL convention
mentioned earlier. I've known
Alex for about five of the nine
years | have lived in the south-
west, and the highest compli-
ment | can think of to pay him is
to say that he has become to
Baja what people such as Art
Gentry and Burt Weiner have
been to the US. He is a true
pioneer in FM and FM repeater
technology. He is currently in-
volved in a truly humanitarian
project.

The Baja peninsula is truly
rugged territory, yet each year
thousands of tourists, mainly
Americans, visit it because of
its overall natural beauty. Many
come in “off-road vehicles”
such as dune buggies or motor-
cycles. Most heed the warnings
given them by both US and Mex-
ican tourist bureaus as to how

Continued on page 157



THE OMNI SYSTEM — tools of the trade for serious
DX operators, contesters, traffic, nets, or just rag
chewing — designed to give you the operating edge.

Simply Super. The keynote of a Ten-Tec OMNI is simplicity of
operation combined with super performance. No tricky con-
trols, no distracting readings, no fussy adjustments. Your
operating is pure enjoyment, unhampered by complexity,
enhanced by features that are meaningful, advanced by options
that are realistic.

Instant Band Change—to catch the openings. Just flip the
bandswitch, no tuning the transmitter. A convenience originated
by Ten-Tec in modern transceivers.

Full Break-In—for CW with perfect timing, for a real
conversation in code. And slow break-in at the flip of a switch to
suit band conditions or quiet mobile operation.

Ultra Selectivity—to fit any band condition. Standard 2.4
kHz 8-pole crystal ladder filter for normal reception; optional
1.8 kHz filter (355) operates in series with the 2.4 kHz filter to
transform an unreadable signal in heavy QRM into one that gets
the message through; optional 0.5 kHz 8-pole filter ($55)
provides steep, deep skirts to the CW passband window to cut
out even those strong adjacent signals; standard 150 Hz CW
active audio filters have three ranges (450, 300, 150 Hz) for
further attenuation of adjacent signals and band noise.

Variable Notch Filter—to eliminate interfering carriers and
CW signals. Aftenuation is more than 8 ‘S’ units (over 50 dB).

Six-Function Separate VFO—for complete versatility in
working DX. Independent transmit and receive frequencies with
OMNI: reversile at the touch of a button for full monitoring of
the action. Even allows simultaneous reception on both VFO
and OMNI with transmission on either. LEDs show status. An
optional operating bargain at $139.

Speech Processor and Microphone—to extend your oper
ing range under adverse conditions by increasing average
envelope power without derating the OMNI power limits and
with minimum distortion. Model 234 is a true RF processor,
model 214 is a peak-free condenser micraphone. An optional
system for optimum speech energy, 234is $124, 214 is $39.

Electronic Keyer—key to perfect CW. Styled to match
OMNI; self-completing; dit and dah memories with individual
defeat switches; automatic variable weighting; adjustable
magnetic paddle return; and more for just $85.

Matching Power Supply—to completely power the OMNI
system. Regulated, over-current protected, switched from
OMNI or front panel, and only $139.

Plus All These Famous Standard Features of OMNI-AIl
Solid-State, 160-10 Meters, Built-in VOX and PTT, Dual-Range
Receiver Offset Tuning, Wide Overload Capabilities, Adjustable
Sidetone Tone and Level, Exceptional Sensitivity, 200 Watts
Input, Adjustable ALC, 100% Duty Cycle, Phone Patch
Interface Jacks, Zero-Beat Switch, “S"/SWR Meter, Dual
Speakers, Plug-In Circuit Boards, Complete Shielding, Rigid
Light-Weight Aluminum Construction, Comfortable Operating
Size (5%"h x 14%"w x 14"d).

Model 545 Series B OMNI-A (analog transceiver) $ 949

Model 546 Series B OMNI-D (digital transceiver) $1119

Get The Operating Edge — Get The OMNI System. See
your Ten-Tec dealer or write for full details.
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TEN-TEC  N.

SEVIERVILLE, TENNESSEE 37862
€ - 60646

TEN-TEC, HF equipment supplier to
Winter Olympics Radio Amateur Network (WORAN)







A fresh idea!

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

And, of course, there’s no

need to mention our

1 day delivery and

| year warranty.

IC =107

L

TS-32 Encoder-Decoder

e Size: 1.25"x2.0"x .40"

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

e Availablein all 32 E1A standard CTCSS tones

SS-32 Encoder
e Size: .9"x1.3"x.40"
e Available with either Group A or Group B tones

Frequencies Available:

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

TEST-TONES: | TOUCH-TONES: BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

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

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

ES=§ COMMUNICATIONS SPECIALISTS

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




John Shideler WAONEV piloted
the plane from which Dale
Monaghen WOHSK photo-
graphed the DaVinci trans-
american balloon on September
30, 1979. While they circled at
2500 feet about 30 miles north-
west of Topeka, they used 2m to
speak with the craft.
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Bill Allsopp W5TJI and his X YL, Mary WB5DVA, headed up the
CAREN radio club (Little Rock AR) t

Say hello to the new Avanti
Amateur Radio Club (Addison
IL) and you'll receive their at-
tractive QSL card. Members
(left to right) are: Howard Van-
Valzah WB9YIPG, Joe Krusa
WBOPIT, Dale Partitt WA2YPY,
Herb Blaese WB9PXD, Bob
Steinhofer KASFPB, Louis Mar-
tino W9DSG, Marty Linke
WDYABG, and Jack Pickering
KA9FNR.

Alice Fishburn of Rochester MN
presented her OM, Joe KOTS,
with a 12-by-25-foot 35th birth-
day card in August.

s ¥ N

State Fair in October. (Photo by Paul J. Kirsch WABASQ/5)
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Ham Help

eam at the annual Arkansas

I need help in obtaining a re-
pair/service manual with sche-
matics for a Micro Match swr
wattmeter, model NBR 263.11.
The meter was manufactured by
M. C. Jones Electronics Co.,
Bristol CT.

I will pay for the manual or
copies of the manual and any
shipping.

Nick Marsala AB5M
5339 East 97th Street South
Tulsa OK 74136

I need a manual for an Eico
model 324 signal generator. |
will pay for copies.

Bill Morehouse
PO Box 214
Waukesha Wi 53187

I'm interested in contacting
anyone who owns a TRS-80.

Sam Martinez N3SM/HK1CWB

PO Box 8814

Baitimore MD 21224

I have just purchased an
older-type dc supply manufac-
tured by Universal Electronics
of Santa Monica, California. It is
a Transistorized Power Supply,
Model LQ35, 15 Amps, 0 to 35
volts.

It anyone has a schematic or
service manual to sell or copy,
please contact me. Any help will
be greatly appreciated.

John Pisarski
114 Evans Rd.
Norristown PA 19403



Heathkit Service Techs know their stuff and
you can count on them for answers on any
Heathkit HAM gear. Most problems can be
solved right over the phone. Those that require
hands-on service can be brought to one of the
55 Heathkit Electronic Centers throughout the
U.S. or sent in to the Heath factory. Either way,
you'll find reliable, experienced people who
kncw what they're doing. And that's a very
good reason to consider Heath when you're
considering amateur radio gear.

Free catalog

For all the newest in
Heathkit Amateur Radio,
send for the latest, free
Heathkit Catalog. 't's
loaded with nearly 400 ex-
citing kits for your home,

' work or pleasure. Send for
yours today or pick one up at your Heathkit
Electronic Center.

Heathkit -

Heath Company, Dept. 011-614, Benton Harbor, Ml 49022

Heathkit Electronic Centers (Units of Veritechnoiogy Electronics Corpcration)
are located in major Citi

See your white pages.

es throughout the U.S.
AM-402



RTTY Loop

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

With the new year, itis time to
consider the new readership
this column has picked upinthe
three years it has been running.
One of the most frequent ques-
tions received by this column is
typified by a letter written by
Robert Bunn WAOLKE, who
writes, “.. .| am seriously con-
sidering getting into RTTY, (and)
the confusing mass of hard-
ware and software approach-
es are about to ‘boggte my
mind’...”

The approaches that Robert
describes in his letter are rather
typical of the options facing
anyone interested in getting on
RTTY. Typically, these options
include:

1. Purchasing a mircrocom-

puter with requisite soft-

ware to run RTTY.

2. Purchasing an ASCil-en-

coded TeletypeT™™ machine

and hard-wiring an ASCII-

Baudot converter.

3. Purchasing or acquiring

an old Baudot machine and

using it directly.

In terms of cost, the Baudot

machine may well be available
at a minimal expense. What the
beast lacks in “bells and
whistles,” i.e., noise factor, off-
line use as a computer, or au-
tomatic functions, it may make
up in the convenience of im-
mediate use. Now don’t forget,
except for some of the com-
puter software packages, you
still will need a converter (de-
modulator) to decode the RTTY
off the receiver audio and feed
the printer. Depending on what
you choose there, that could be
$35 or so on up to your yearly
net!

Now, | have not yet answered
your question, and | know that |
must, so here it goes. | cannot
see buying a microcomputer if
all you want it for is RTTY. There
are several video-based RTTY
terminals on the market, any of
which should do a fine job of
getting you on RTTY etfortiessly
and quickly. If you want to use
the computer for other pur-
poses (as | do mine, and as
most everyone | know does),
then your choice of a computer
should be governed by consid-
erations of the system as a
computer, not a teleprinter. Ad-
equate software is available for

just about any system to turn it
into a RTTY machine. Certainly,
the articles mentioned in this
column over the past few
months show that 6800s, 8080s,
KIMs, TRS-80s, and even SC/
MPs are useful on RTTY. As you
may know, commercial mod-
ules are even available for the
PET and TRS-80, among others,
to allow direct use on RTTY.
However (you knew that was
coming), if you want hard copy,
the game changes. The cheap-
est, simplest path to hard copy
is with a Baudot-encoded Tele-
type machine, such as a Model
15 or 28, hung onto a demod-
ulator off the receiver. If you
plan to use the computer for
things needing hard copy, then
you will probably want some-
thing a bit nicer than a Model 33
Teletype, but that is your
choice.

I don't know if all this cleared
things up or only served to “bog-
gle” you a bit more, but | would
urge you to ask around your
area, atclubs and such, to see if
you can take a look at any of the
options we have discussed.
That is probably the surest way
to help make up your mind.

By the way, on this never-end-
ing (it seems) topic of “silent
RTTY,” add another few articles
to the queue. The July, 1979, is-
sue of 73 featured two articles
dealing with interfacing com.

puters to RTTY. Albert S. Wood-
hall NTAW wrote “Microcom-
puter RTTY . .. a Software TU,”
which details interfacing to an
8080 system. A few pages later,
Garry Caudell K4HBG shows
how to hook a Teletype to an
SWTPC 6800 system in his arti-
cle, “Baudot Hard Copy For
Your SWTPC.” Also, the Novem-
ber, 1979, issue of Popular Elec-
tronics fsatures a “Radio-
teletype Reader for Shortwave
Receivers” as its lead article.
This is a device which accepts
Baudot RTTY at all commonly
sent speeds, or ASCI| at 110
baud, and displays eight char-
acters on a moving LED display.
Written by George Steber
WBILVI, the circuit has a self-
contained demodulator that
may be worth building on its
own for computer interfacing.

For those of you who delight
in covering the cracks in the
shack wall with *“ham
wallpaper,” the staff at 73 may
have just the thing for you.
The Specialty Communications
Achievement Award is dedicat-
ed to amateurs worldwide who
take pride in the field of special-
ty communications, and that in-
cludes RTTY!

To be eligible for this award,
contacts must have been made
on or after January 1, 1979. And

Continued on page 156
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Model HK -1

* Dual-lever squeeze
paddle

CC-1 shielded cable
w/plug for HK-1 4.49

\/
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$2995

Order today direct or from your favorite dealer o

JUST DIAL
8340 OLIVE BLVD

[ A .

famous HAM-KEY "and
. 7 7 M(Sdel HI7(-3M7

With anti-tip bracket even a heavy-
handed key pounder cannot tip. All the
features of the HK-3.

* Deluxe straight key

* Heavy base — no need to attach to desk
* Navy type knob

CC-3 shielded cable w plug for HK-3M $3.95

* New Cabinet Colored-Keyed to Converts any HK-3
MOde' HK-2 matich most modern radio equipment to MK-3M
* Same as HK-1, less base * lambic Circunt tor squeeze keying
for incorporation in own * Self-completing dots and dashes $299
keyer * Curtis 8044 | C
$1 995 Keyer Chip $6995 Prepaid

[ A .

PO. BOX 28271

1-800-325-3636

Add $2.00 shipping & handling per unit (USA) Same day shipment . . .

KEYER!

*TM trade-mark

$1 995

TOLL FREE
ST LOUIS. MO
63132

Model NEW/
HK-5A | model AT-B
Electronic Anti-
Keyer B?;L:l‘: Model HK-4

* Combination of HK-1 and
HK-3

34495

CC-1/3 shigided cable
w/plugs for HK-4 5795
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Even '/~ SehALS printclearly
with aHAL
Demodulator.

ST-5000 Demodulator $225.00

ST-6000 Demodulator $595.00

Pulling in weak or distorted signals
with a HAL Demodulator is no problem.
Even if the band is crowded.

With high-gain, wide-bandwidth fimit-
ers and extremely linear active detector
circuits, both the ST-6000 and ST-5000
Demodulators convert RTTY tones into
strong, readable signals that display
bright and clear.

Tones necessary for transmitting RTTY
are conveniently generated and receive
filters and transmit tones are accurately
set and matched to assure on-the-money
transceive operation.

.....

Both the ST-6000 & ST-5000

offer these features:

Internal Loop Supply e internal AFSK
Generator with CW ID Tone Internal
Tuning Indicator e Autostart Motor
Control e Line/Local Loop Control e TTY
Machine Compatibility ¢ RS-232 type
DATA Interface e “High” or “Low” Tones
e 120/240, 50/60 Hz Power Normal/
Reverse Switch ¢ 170 and 850 Shift

e Active Discriminator ® Metal Cabinets
for RF Shielding.

Special Features of the ST-6000:
Mark-Hold e Antispace ® Automatic
Threshold Control (ATC) e e Decision
Threshold Hysteresis (DTH) @ e Keyboard
Operated Switch (KOS) e e MiL-188 and
CMOS Data Interface @ Optional Oscil-
loscope Tuning Indicator e Crystal
Controlled AFSK Tones e Active input
Bandpass Filter ® Pre-Limiter AGC

e Three Shifts (170 - 425 - 850)

Write or give us a call. We'll be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP.

Box 365
Urbana, Illinois 61801
217-367-7373

For our European Customers Contact:
Richter & Co.. D3000 Hannover 1
1.E.C. Interelco, 6816 Bissone/Lugano
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The new month, new year,
and new decade get off to a
rousing start if all goes as
planned: one major DXpedition
in progress and one commenc.
ing the first week of January.

David Schoen N2KK should
presently be operating from the
Indian Ocean, on Juan de Nova,
through about January 8; then
he's on to Mauritius, an un-
named (at this time) island in
the 3B group, the Malagasy Re-
public 5R8 on the 20th, and the
piece de resistance, the Somali
Republic, around January 30.
Dave is mainly interested in
operation on the “jow bands,”
but he plans to be wherever the
demand is, 160-10 meters.
N2KK is a professional photog-
rapher on assignment and
should have an incredible slide
show to present when he re.
turns.

Since “becoming a country”
in 1974, Kingman Reef has host-
ed two operations: the first in
1974 and another in June, 1977.
At today's rates of amateur
population growth, three years
is enough time for a country to
pass from not-needed statyus by
most DXers into a slot on the
“most-needed” lists again. In
the case of Kingman, this may
be rectified in the next couple of
weeks, with Palmyra as a bo-
nus.

January 4, 1980, is the start-
ing date for operation from
Kingman and Palmyra by
WA2FIJ, W2TDQ, WA6BYQW,
K6LPL, and K2HFX. The opera-
tions will be simultaneous, with
one group signing a KH5 call-
sign from Palmyra and another
using a KH5K callsign from
Kingman. Five days of opera-
tion are planned.

October, 1979, was a wild 31
days of DX by several well.
known individuals and groups.
Expeditions were mounted to
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FP8, 3D2, YJ8, FO8, FC, TF,
HB®, KC6, 3C1, and CQ Zone 23.
Here’s a rundown of this ex-
travaganza of a month.

DK6XR and DK7XN operated
from the New Hebrides as
YJ8XR the first week of Octo-
ber, then activated Tahiti for
four more days. They were
joined in the Pacific by Darrell
Bevan N6DX, who finished a
venture begun in September op-
erating from the Fiji Islands,
Darrell treated many DXers to
contacts from the various is.
lands on 6 meters.

In North America, K2RW and
W2BHM vacationed on St. Pi-
erre Island and put FPSAA and
FPOVI on all bands. Meanwhile,
during the first week of October,
Lloyd and Iris Colvin, W6KG and
W6QL, were plotting the next
YASME Foundation jaunt
through the Caribbean, with
help deciding provided by at-
tendees of the Houston Com-
Con convention.

Boston hosted the annual
New England DXCC meeting,
featuring K1MM, KP4AM (of
Desecheo fame), and former
West Coast DX Bulletin editor
WABAUD. About 80 DXers
showed up for this event.

In Europe, while HBINL was
accommodating 40- and 80-
meter country chasers looking
for Liechtenstein (HB®), DL1RK
operated CW on all bands from
Corsica (FC). Meanwhile, a
large group of Ukranian opera-
tors were en route to Siberia, to
Tana Tuva, which is in CQ Zone
23. They appeared on the bands
mid-October for a one-month
stay, and, by putting that zone
on for the CQ Worldwide Phone
Contest, made it possible for
contestants to work all 40 zones
during the contest. Zone 23
turned out to be a snap; the
toughies were 34 and 37.

As if all this wasn't enough to

make DXers happy, although
busy, the two most important
operations were yet to come. At
mid-month, the long-awaited
operation from the West Caro-
lines group came to pass:
JE1JKL and JAZFFN stayed
four days on Yap Island and
made 5278 contacts. .. 3738
were on CW on HF, with another
1540 on 6 meters! They must
have had a 50-MHz pipeline
home to Japan. JE1JKL has his
r(1)_SL-handling chores cut out for
im.

Finally, after weeks of rumors
and counter-rumors, Equatorial
Guinea came on the air to the
delight of many. A Spanish DX
contingent opened up with
3C1AA on October 13 and oper-
ated for several days. Their
plans to proceed to Annobon
Island ran into some snags, but
persistence prevailed. After a
fly-over the island, during which
the pilot ruled out landing on
the overgrown ru nway, the oper-
ators regrouped on the conti-
nent, hired a boat, and took the
waterway to 3C0.

Annobon finally showed up
on the bands on Saturday, Oc.
tober 27, during the CQ Phone
Contest. The operators wisely
stuck close to Cw during the
weekend. A full two weeks had
passed between opening gun
from 3C1 and starting mark for
3C0. Never say die! QSLs for
3C1AA to EA4MY, and for
3COAB to EA4LH.

Politics often rears its head in
the world of DX, especially on
the continents of Africa and
Asia. Last spring’s expedition to
Spratly Island (1S1DX) satisfied
much of the demand for that
country and may have been the
last hamming to be done from
there for some time. In its
September 25 issue, The DX
Bulletin out of Vernon, Con.
necticut, presented material
demonstrating the tensions sur-
rounding Spratly and the South
China Sea area in general. Late
last winter, the Philippines qui-
etly annexed the major parts of

the Spratly group, contrary to
claims on the islands already
made by Vietnam, China, and
Taiwan. The main Spratly island
is occupied by Vietnamese
troops, while Taiwan uses three
of the islands and the Philip-
pines six.

Those who have attended a
convention and seen the slide
presentation by one of last
year's 1S1DX operators can
vouch for the uninviting nature
of this “country.” If you worked
it, be glad. If not, you are in good
company.

Franz Josef Land of the USSR
is @ much-needed DXCC coun-
try, and activity there has
picked up. Look for UK1PAA,
UK1PGO, and UA1PAL on 20
meters, both phone and Cw.

Other than the Japanese,
who regularly make business
trips into China, the best bet for
someone’s foot getting in the
BY door for amateur radio ap-
pears to be Thomas Wong
VE7BC. He was in China in Oc-
tober for his twice-yearly bus-
iness visit and stopped off to
see JAGHOZ en route. JAGHOZ,
you may recall, put BY on the air
for an hour in August as part of
a demonstration to city offi-
cials. VE7BC is scouting the ter-
ritory and testing the waters,
but the word from Chinese offi-
cials and from JAGHOZ is that it
will “be a long time” before
amateur radio comes to fruition
in China.

Jim Bullington N4HX may be
active from Chad (TT) by the
time you read this. Jim works
for the US government. Don
Riebhoff of XV5AC, XU1 DX, and
CT4AT fame has his bags
packed for Czechoslovakia. He
visited Prague in October,
showed some slides to the DX
crowd at OK1ADM, and hopes
for an OK8 callsign.

Bangladesh came back on
the air in early autumn, after a
short hiatus; S2BTF was found
on 20 meters at various times

Continued on page 156
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When quality counts

Do rot be focled by the low prices, these brand Quality metal cases with machine screws and heavy
new lad quality frequency counters have Important guage black anodized aluminum provide RF shield-
advantages over instruments costing much more. ing,light weight and are rugged and attractive - not
The models 7010 and 8010 are not old counters repack- economical plastic.
aged but 100% new designs using the latest LSI For improved resolution there are 3 gate times
state-cf-the-art circuitry. With only 4 1C’s, our new 7010 on the 7010 and 8 gate times on the 8010 with rapid
offers a host of features including 10 Hz to 600 MHz display update. For example, the 10 second gate time on
operation, 9 digit display, 3 gate times and more. either model will update the continuous display every
This outperforms units using 10-15 IC’s at several 10.2 seconds. Some competitive counters oftering a
times the size and power consumption. The older 10 second gate time may require 20 seconds
designs using many more parts increase the possiblity between display updates.
of failere and complexity ot troubleshooting. Look The 7010 and 8010 carry a 100% parts and
closely at our impressive specifications and note you labor guarantee for a full year. No “limited” guarantee
can buy these lab quality counters for similar or less here! Fast service when you need it too, 90%
mone than hobby quality units with TV xtal of all serviced instruments are on the way back to
time bases and plastic cases! the user within two busin€ss EVER

Both the new 7010 and 8010 have new amplifier We have earned a reputation for state-of-the-art
circuits with amazingly flat frequency response and designs, quality products, fast service and honest
improvsed dynamic range. Sensitivity is excellent advertising. All of our products are manufactured and
and charted betow for all frequencies covered by the shipped from our modern 13,000 square foot facility in
instruments. Ft. Lauderdale, Florida.

Both counters use a modern, no warm up, 10 MHz When quality counts...count on Optoelectronics.

TCXO [tempereture compensated xtal oscillator]
time base with external clock capability - no economical
3.579545 MHz TV xtal.

MODEL 8010 1GHz

MODEL ?010 600 MHz \ | | - = w

o -

(ST R - o

| - PP - -
o R SEREETEEE ek
\ {147 = 3 , » - .
——=— |

ISPLAY HOLD FUNCTION LAB/PORTABLE-AC ADAPTER INCLUDED

400% U.S.A. FACTORY ASSEMBLED

'y e D °
® 100% PARTS & LABOR YEAR GUARANTEE ® 9 RED LED DIGITS & HIGH ® 1 MEGOHM & 50 OHM INPUTS
® CERTIFIED NBS TRACEABLE CALIBRATION ® .1 Hz RESOLUTION [ STATE-OF-THE-ART LSI CESIGNS
® EXTERNAL CLOCK INPUT ® 0.1 PPM 10 MHz TCXO TIME BASE e COMPREHENSIVE USER MANUAL PROVIDED
® COMPACT SIZES—7010- 1-%:" Hxd-'a™ Wx5- 147D 8010- 37 Hx7-127 Wx6:12"D
SENSITIVITY '8 uto | EXT | NI-CAD
MODEL | $ | RanGe | LED 50 OMM INPUT HI-ZINPUT | Gate | RESOLUTION | Texo nime sase | EL | s
l PRIZE | 10Hz10 | DIGITS | 5c o5n MMz | 250-450 MMz | 450 MHz-1GHz | 10mz - 60 MMz | mmes joz MMz | somHz | mAx FREQ. | 240 c| Frea. | eut | Pack
7010 ! == - - | L opm T YES | YES
14500 v 20-8 mvV 110 RRRL | amz | ¢ i S S D MHz | OPTION | OPTION
-7010.1 | 22800 | S0 MHE| ® s2omy | 1030 mY 10600 MHz v ! el Mz | coomn: | 01PPM $25 1 $15
- ——% — B e ! § — -t e
i i y _ | 0H 1PPM | YES
-53‘1’2, 1 2355_% 1GHz 9 1-10mv [ 5-20mV l 10-25 mV l 1-10 mV 8.0120SEC | M2 | rne | ‘GN‘I | oreem | 10MHzZ|  grp !or;?:n
L 1 1 H -

= Has precision 0.1 PPM TCXO time base

MODEL 7010 MODEL 8010 ACCESSORIES
' #7010 00 MHz Couater - 1 PFM TCXO  $145.00 #3010 1 GHz Counter - 1 PPM TCXO $325.00 #TA-100 Telescope Ant with
#7010.1 600 MHz Counter - 0.1 PPM TCXO $225.00 #8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00 Right Angle BNC S 8.95
#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00 #P-100 Probe, 50 ohm 1x $13.95
OPTIONS #P-101  Probe, Lo-Pass.
#Ni-Cadh 701 Ni-Cad 3attery Pack & OPTIONS Audio Usage $16.95 !
charging circuitry #Ni-Cad-801 Ni-Cad Battery Pack & #P-102  Probe, Hi-Z, >
nsialls #nside unit s 15.00 charging circuitry General Purpose $16.95 Vi
#EC-70 External Clock input,10 MHz S 25.00 Installs inside unit S 39.00 &
S 8.95 #CC-80 Carry Case, Padded Black Vinyl § 9.95

#CC-70 Carry Case, Padded Black Vinyl

ORDER FACTORY DIRECT ° CALL TOLL FREE

: Optoelectronics inc 1-800-327-5912

? 5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771-2051/2
TERME: Orders to U.S. and Canada, add 5% for shipping, handling and insurance 1o a maximum of $10.00. All other orders add 10%.

C.0.D. coilection fae $1.00. Orders under $15.00 add extra $1.00 handling. Regular checks musi clear before order is shipped. Flo-ida residents add 4% sales tax.




Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

The holiday season has come
again. Now that you found that
new radio or antenna packed
under the Christmas tree, it's
about time you got it out and
gave it the old smoke test. How
about a contact or two with our
Middle Eastern friends where
some booming signals have
been originating lately?

Just this week | received a let-
ter from Bruce Blackburn
JY9BB, who is the Communica-
tions Advisor for His Majesty
King Hussein of Jordan. As
maybe you know, King Hussein
and the Royal Jordanian Family
are avid amateur radio oper-
ators. Perhaps you have heard
their calls on the air, JY1 and
Jy2,

Mr. Blackburn writes to share
three very spectacular awards
being sponsored personally by
King Hussein and the Arab Ra-
dio Amateur League. Of course,
upon receipt of this letter, the
very first thing | did was go
through my own card file to see
it I qualified. Much to my disap-
pointment, I still need one more
contact, that being with either
JY1 or JY2. Perhaps, just per-
haps, if they read my column
this month, they'll sympathize
with my need and arrange a fu-
ture sked.

As you can see by the re-
quirements of the three Jordan-
ian awards, none was meant to
be accomplished in one sitting.
Naturally, that creates an even
greater incentive for those of us
wishing to pursue their goalis.

18

THE ARABIAN KNIGHTS
AWARD

This award is issued by the
Arab Radio Amateur League
(ARAL) members and presented
by His Majesty King Hussein
(JY1) of Jordan.

To qualify for this recognition
of achievement, amateurs must
have proof of having contacted
at least ten (10) Arab countries,
and one contact must be with
either JY1 or JY2. Al contacts
must be made on or after Jan-
vary 1, 1971, on any authorized
mode of communications.
There are no special endorse-
ments.

Jy1 King Hussein
Jy2 Royal Jordanian Family
Ad4X Oman

A6X United Arab Emirates
A7X Qatar

A9X Bahrain

CN Morocco
HZ,7Z Saudi Arabia
J2 Djibouti

JY Jordan

0oD5 Lebanon

ST Sudan

SuU Egypt

YK Syria

Yi Iraq

3vs Tunisia

4w Yemen

5A Libya

5T5 Mauritania
60 Somali

70 South Yemen
7X Algeria

9K2 Kuwait

To apply for the Arabian
Knights Award, the applicant
must prepare a list of claimed
contacts in prefix order. Each
entry must also include the date
and time in GMT, the band and
mode of operation, and the

and station worked.

Do not send QSL cards, as
photocopies will be accepted.
As an alternative, you may have
your list verified by two local
amateurs, a local radio club
secretary, or a notary public.

Enclose this list along with
an award fee of ten IRCs and
send to the attention of: JY1
Award Manager, PO Box 1055,
Amman, Jordan.

THE ROYAL JORDANIAN
AWARDS

To amateurs throughout the
world who qualify, JY1, His Maj-
esty King Hussein | of Jordan,
will issue a very elegant award
of achievement to recognize
one of two levels of accomplish-
ment.

First, the Silver Award is of-
fered in recognition of having
worked six different JY prefixes.
There are no band or mode re-
strictions; however, all contacts
must be on or after January 1,
1971, to count.

The second and probably the

toughest award of all to obtain
is the Coral Award, which is
issued to amateurs who visit
Jordan and make a QSO from
Agaba. Simple, huh? Anyone for
a charter trip this winter?

As with all awards sponsored
by our Jordanian friends, ap-
plicants must prepare a list of
claimed contacts made citing
the usual logbook information
including RS(T).

Forward this list, stating
which award it is you are apply-
ing for, along with an award fee
of ten (10) IRCs to: JY1 Award
Manager, PO Box 1055, Amman,
Jardan.

While you have your beam in
that direction, why not turn it a
few more degrees and see if
perhaps propagation doesn’t
allow a few contacts with our
friends in Switzerland. Here
would be your chance to qualify
for the very attractive award be-
ing offered by the union of
Swiss Short Wave Amateurs

Continued on page 145
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invites you to take this

OF -p.
oamateur radio Ilhrary for only
7 B roO
. +

You Get
% BOTH ofthese
HUGE Books

for
only

Master Handbook of
Ham Radio Circuits

Here's a rich collection of over 100 practical, unique, tested
circuits created by hams for hams! It's a super collection —an
encyclopedic collection — of some of the most usable, most
ingenious ham radio circuits around; a book written by hams for
hams—hams who are into ragchewing or EME or CW or slow-
scan TV or DX or whatever. |f you've been scraping your mind
lately trying to come up with that perfectly functional circuit for
that perfectly fantastic application, you've got it now . . . right
here in this giant book of carefully selected amateur radio
circuits! All the circuits included have been built and tested by
hams —and they tell you step-by-step how to build ‘em, how to
modify ‘em, and how to combine 'em into your own personal
homebrew creations. And, best of all, you can build most of these
devices with commonplace components you probably already
have in your shack. Some of these circuits are brand new, some
are ol¢:2s but goodies that have been long forgotten but are well
worth remembering, and some are souped-up versions of the
tried and true— but they're all useful . . . to the novice operator
and to the extra-class licensee. There are circuits for voice
communications, for CW, for radioteletype, for SSTV . . . for just
gl;gu;sanything and everything you want. 392 pps., 301 illus. List

The GIANT Book of
Amateur Radio Antennas

462 pages with complete build-it descriptions and how-to-
install details for over 50 tested ham antennas. Whether your
interest lies in mobile operations, DX, VHF, UHF . . . or anything
else . . . there’s something in this huge volume that will fit your
needs. It's a complete guide to amateur radio antennas of a//
types-for all modes — for all operators under a/l types of operat-
ing conditions. Every practical fact packed into this manual is
based on actual experience, because all these antennas have
been prebuilt and pretested for top results by hams. Is limited
space your problem? This book has the answers, along with
complete info on all types of regular antennas, from mobile to
highly directional DX jobs. You'll find non-directional vertical
and mutti-band antennas, indoor and limited space antennas,
quads, beams, triangular loops, and antennas for both VHF and
UNF . . . plus a wealth of detail and information on accessories
and tuning. The latest info on the latest equipment is all right
here, but you'll also find an assortment of older units which are
useful in certain modern applications. Literally dozens of anten-
nas are covered, including the “California cross,” the ““double-
duty boom,” the “indoor Sterba curtain,” the “suspended long
yagi,” etc. There's even a special Chapter on “noveity” anten-
nas! You get simple, easy-to-understand explanations of each
antenna project, plus over-sized drawings and schematics to
make construction easy, and understanding simple, In clear and
precise terms, you'll learn how to build, install, set up, and
operate any type of ham radio antenna you can think of. 462
pps., 255 illus. List $12.95

+” Reader Service—see page 195

Let us send you this 2-volume, 854-page Amateur
Radio Library as part of an unusual offer of a Trial

Membership in Electronics Book Club.

Here are quality hardbound volumes, each
especially designed to help you increase your
know-how and enjoyment of electronics and ham
radio. Whatever your interest, you'll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit. Among
’}.)commg selections, for example, are OSCAKR: The

am Radio Satellites; Antenna Data Reference
Manual, including dimension tables; How to Troub-
leshoot & Repair Amateur Radio Equipmenl; The
Practical Handbook of Amateur Radio FM & Ke-
peaters; Radio Propagation Handbook, The Master

I1C Cookbook, etc.
This extraordinary offer is intended to prove to

Facts About Club Membership |-

@ The 2 introductory books carry a publisher's retail price of
$2590 They are yours for only 49¢ for both (plus postage/
handling} with your Trial Membership.

@ You will receive the Club News, describing the current Selec-
tion, Alternates, and other books, every 4 weeks (13x a year)

@ If you want the Selection, do nothing; i1t will be sent to you
automatically. If you do not wish torecesve the Selection, or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided,
and return it to us by the date specified This date allows you at
least 10 days in which to return the form If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense

@ To complete your Tnal Membership you need buy only four
additional monthly Selections or Alternates duning the next 12
months. You may cancel your Membership any time after you
purchase these four books

@ All books —including the Introductory Offer — are fully return-
able after 10 days if you're not completely satisfied

@Al books are offered at low Member pnces, plus a small
postage and handling charge.

@ Continuing Bonus: If you continue atter this Trial Membership,
you will earn a Dividend Certificate for every book you purchase
Three Certificates plus payment of the nominal sum of $1.99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a hst provided Members

An Extraordinary Offer to introduce you to the benefits of Membership in

!lEGTIIIINIGS BOOK CLUB

894-

Only 49¢ for BOTH
HUGE volumes!

Regular List
Price $25.90

<SS

Top-Quality
Hardbinding

Over 550
illustrations

Contains over
250,000 words

v
4
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854 data-
packed pages

you, through your own experience, that these very
real advantages can be yours . . . that itss possible to
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trial Membership, you need purchase
as few as four books during the coming 12 months.
You would probably buy at least this many anyway,
without the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive the 2-volume Amateur Radio for 10-day
inspection. YOU NEED SEND NO MONEY. If
you're not delighted, return the books within 10
days and your Trial Membership will be cancelled
without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 2-volume
Amateur Radio Library, invoicing me for only
49¢ plus shipping. If not delighted, | may re-
turn the books within 10 days and owe nothing,
and have my Trial Membership cancelled. |
agree to purchase at least four additional
books during the next 12 months after which |
may cancel my membership at any time.

Name Phone

Address _
City _
State tip

(Vakd for new Members onty. Foreign and Canada add 157%. HlS llll

19

ST-180



Signalcraiters Presents

The Most Advanced
Automatic Computing
Power Meters.

In Amateur Radio!

MODELS 31 and 32*

Our portable Models 3t and 32 feature
the same state-of-the-art technology
thatis 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 resultis unparalleled accuracy and
ease of operation

FEATURES:

® CUSTOM 1C—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.

RUGGED TAUT-BAND METERS—
Provide accuracy and readability
that must be seen to be appreciated

HEAVY DUTY CABINETS—Hand-
some heavy duty metal cabinets
complement virtually every trans-
ceiver on the market today.

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,

v 5130 only $169.00

SIGNALCRAFTERS, INC.
5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-6565; TELEX 42-4171

ANl Signalcrafters products are designed, engineered
and produced in the U S A Prices include shipping to all
U.S A VISA and Master Charge accepted Kansas Resi-
dents piease add 3% percent
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When it comes to

AMATEUR
RADIO QSL’s...

it’s the N
ONLY BOOK!

US or DX Listings

callbocks
NOW READY!

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the most
respected and complete listing of radio
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special
features such as call changes, prefixes of the
world, standard time charts, world-wide QSL
bureaus and more. The new 1980 Radio
Amateur Callbooks are available now. The
U.S. Edition features over 400,000 listings,
over 120,000 changes from last year. The
Foreign Edition, over 315,000 listings, over
90,000 call changes. Place your order now.

Each  Shipping  Total

0 us Callbook $16.95 $1.75 $1870
O Foreign
Callbook $1595 $175 $17.70

Order both books at the same time for $34.65, includes
shipping

Order from your tavorite electronics dealer or direct from the
publisher Al direct orders add $1.75 for shipping. lllinois
residents add 5% Sales Tax

= SPECIAL LIMITED OFFER!

N\ Amateur Radio

2y, | Emblem Patch

| Amareun madio only $2.50 postpaid

Pegasus on blue field, red lettering. 3 ” wide x
3" high. Great on jackets and caps. Sorry, no

call letters
ORDER TODAY!

+» R1

"reallbook w

Dept. 731
925 Sherwood Drive
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Interfacing

Microcomputer

Peter R. Rony
Jonathan A. Titus
Christopher A. Titus
David G. Larsen

Most eight-bit micropro-
cessors such as the 8080A,
Z-80, 6800, 6502, and F-8 can
add and subtract only eight-bit
numbers, which can represent
only decimal quantities be-
tween 0 and 255. This is not
enough resolution or dynamic
range for many applications.
Consequently, multiple-preci-
sion and floating-point numbers
are used.

The term multiple precision
refers to the use of two or more
computer words to represent a
numeric quantity. In the above-
mentioned microprocessor
chips, a computer word is
called a byte, and is eight bits
long. A double precision num-
ber, therefore, contains two
bytes, or 16 bits, and can repre-
sent any unsigned integer num-
ber between 0 and 16,777,216.
Despite this ability to represent
very large numbers, multiple-
precision numbers do have their
limitations, especially when
units such as picograms, liters/
second, and kilograms all ap-
pear in a single equation.

Floating-point numbers are
frequently used for scientific
and engineering calculations

because they can represent
quantities that vary greatly in
magnitude. The term floating-
point number refers to a com-
puter quantity that is usually
composed of two parts, a man-
tissa and an exponent. For
eight-bit microprocesses, a
floating-point number is often
represented by a 16-bit man-
tissa and an eight-bit exponent.
Since the exponent and man-
tissa may be either positive or
negative, one bit in each is used
as a sign bit. This means that
the three-byte floating-point
number (15-bit mantissa plus
sign bit, 7-bit exponent plus
sign bit) can represent numbers
between 32,767 x 2-127 and
32,767 x 2+127, which corre-
spond to the decimal number
range, 1.93 x 10-127 to 558 x
10+42, It is quite common for
the mantissa to contain an im-
plied binary decimal point, and
thus to represent binary num-
bers between 0 and 1.000 or be-
tween 0.500 and 1.000.
Unfortunately, a floating-
point package, which is a col-
lection of subroutines that per-
form the addition, subtraction,
multiplication, and division of
floating-point numbers, is a
complex program. The Intel
8080 floating-point package,'
which was written by O.C.
Jelich and had its origin in an

ADD3, MVIC /LOAD THE C REGISTER WITH THE
003 /NUMBER OF 8-LIT BYTES TO BE ADDED.
LXIN /LOAD REGISTER PAIR H WITH THE
1ACC /MEMORY ADDRESS WHERE ONE OF THE
0 /ARGUMENTS 1S STORED.
XRAA /CLEAR THE A REGISTER AND CARRY
ADDAGN, LDAXD /GET ONE ARGUMENT INTO A
ADCM /ADD THE OTHER ARGUMENT TO IT
MOWMA  /SAVE THE RESULT BACK IN MEMORY
INXD /INCREMEJT ONE MEMORY ADDRESS AND
INXH /THEN INCREMENT THE OTHER.
DCRC /DECREMENT THE BYTE COUNT IN C
JN7. /1F THE COUNT 1S NON-ZERO,
ADDAGN /PERFORM THE ADDITION AGAIN
0
RET /0THERWISE, RETURN FROM THE SUBROUTINE
Fig. 1.
SUB3, MVIC /LOAD THE C REGISTER WITH THE
003 /NUMBER OF 8-BIT BYTES TO BE SUBTRACTED
LXIH /LOAD REGISTER PAIR M WITH THE
1AaCC /MEMORY ADDRLSS WHERE ONE OF THE
0 /ARGUMENTS 1S STORED.
XRAA /CLEAR THE A REGISTER AND CARRY
SUBAGN., LDAXD /GET ONE ARGUMENT INTO A
SHBM /SUBTRACT THE OTHER ARGUMENT FROM IT
MOVMA  /SAVE THE RESULT LACK IN MEMORY
INXD /INCREMENT ONE MEMORY ADDRESS AND
INXH /THEN INCREMENT THE OTHER.
DCRC /DECREMENT THE BYTE COUNT IN C
JINZ /1F THE COUNT 1S NON-ZERO,
SUBAGN /PERFORM THE SUBTRACTION AGAIN
0
RET /OTHERWISE, RETURN FROM THE SUBROUTINE

Fig. 2.

earlier 8008 floating-point
package written by C. E. Ohme,
requires 865 bytes of read-only
memory (ROM) and 24 bytes of
read/write memory. Few pro-
grammers write floating-point
packages because they are
available from computer manu-
facturers of their respective
users' groups.

Integer, or fixed-point,
mathematical programs are
relatively easy to write. For
8080A-based microcomputers,
the add (ADD) and add-with-
carry (ADC) instructions are
used to write integer addition
subroutines and programs.
These instructions are used not
only to add eight-bit numbers,
but also 16-bit, 24-bit, and larger
numbers. The add-with-carry in-
structions are particularly use-
ful in this regard, since they add
the content of the carry bit to
the sum of two eight-bit bytes.
The carry bit is also either set or
cleared as a result of this addi-
tion.

A typical triple-precision
integer-addition subroutine for
an B8080A microcomputer is
shown in Fig 1. The subroutine
adds two three-byte (24-bit)
numbers that are stored in
memory and returns the sum
back to memory. When subrou-
tine ADD3 is called, register pair
D must contain the memory ad-
dress where the least signifi-
cant byte (LSBy) of one of the
numbers is stored in memory.
The more significant bytes of
the three-byte number must be
stored in consecutive memory
locations at the next two higher
memory addresses. At location
ADDS3, the C register is loaded
with the number of bytes that
are to be added, in this case,
three. Register pair H is then
loaded with the memory ad-
dress where the other 24-bit
number is stored. The first of
the three memory locations
used for this storage is as-
signed the symbolic address
IACC (Integer ACCumulator). It
should be noted that it is always
possible to use a group of con-
secutive bytes in memory to
create a multi-byte accumula-
tor, which contains one of the
operands and in which the final
result of an arithmetic or logical
operation is stored.

The next instruction that the
8080A executes, XRAA, clears
the carry to a logic zero. This in-
struction must be included in
the subroutine because you
have no way of knowing what

the state of the carry is when
the subroutine is called. You do
not want to add the carry from
some previous operation into
the 24-bit result.

At ADDAGN (ADD AGaiN), a
single byte is moved to the A
register from the memory loca-
tion addressed by register pair
D. The content of the memory
location addressed by register
pair H is then added to the con-
tent of the A register, and the
result of this addition is copied
into the memory location ad-
dressed by register pair H. Both
register pairs, D and H, are then
incremented by one with the aid
of the INXC and INXH instruc-
tions, respectively. The byte
count, which is contained in the
C register, is then decremented
by one.

When the content of the C
register is decremented to zero,
the 808B0A returns from the sub-
routine. If the content of the C
register is not zero, the 8080A
jumps back to ADDAGN and
adds the next two bytes in se-
quence. Note that the XRAA in-
struction is used to clear the
carry to a logic zero only when
the subroutine is first called.

Subroutine ADD3 can be easi-
ly modified to add a four, seven,
or even a 200-byte number sim-
ply by changing the immediate
data byte of the MVIC instruc-
tion. Of course, if four-byte
numbers are to be added, you
must provide a four-byte integer
accumulator to store the accu-
mulated result.

A triple-precision integer-sub-
traction subroutine for an 8080A
microcomputer is shown in Fig.
2. The program is almost iden-
tical to the integer addition pro-
gram given in Fig. 1; the instruc-
tion ADCM in Fig. 1 is replaced
by SBBM in Fig. 2. Note that the
content of the integer accumu-
lator is subtracted from the con-
tent of memory addressed by
register pair D, with the result of
the subtraction stored in the in-
teger accumulator.

In the next column, we shall
discuss integer multiplication
and division subroutines. A sub-
sequent column will describe
the application of these subrou-
tines to the smoothing or filter-
ing of data acquired from an
analog-to-digital converter

(ADC).

Ham Help

I would like to get in touch
with anyone who had had expe-
rience getting a computer (OSI
C1P, 4K) set up and running on
the ham bands sending and re-

ceiving RTTY and Morse code.
Thank you.

Larry Herbert WB3HEX

2315A 14th Street

Ft. Eustis VA 23604
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Leaky Lines

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Phlukey phonetics are back
with us again. For a brief while it
appeared that the forces of Alfa,
Bravo, Charlie, and Delta had
prevailed; one heard the pre-
ferred phonetics and only occa-
sionally ran into those of the
humorous (or not so humorous)
variety. But now they are all over
the place. The bands are full of
Hot Water Bottles, Soggy Ten-
nis Sneakers, Aunt Maggie's
Drawers, Jersey's Ugliest Quad,
Mississippi Pea Picker, and
Always Going Zigzag (you see,
I'm in there, too).

| must confess that | like this
sort of thing. Granted, such fri-
volities shouldn't be used on
MARS or RACES, where a cer-
tain decorum and protocol must
be observed, but what's wrong
with injecting a bit of informali-
ty where it isn’t out of place?

Some callsigns defy all ef-
forts, however. As a wordsmith
of somewhat lengthy experi-
ence, especially in the pop song
field, | think that I'm pretty good
at devising fairly clever
phonetics. But when somebody
hits me with those Qs, Zs, and
Xs, | generally shrug my
shoulders and give up. Good
ones seem to come spontane-
ously. The very first time | ever
worked Tony W2100, it didn't
take five seconds for me to
bestow upon him the sobriquet,
Italy’s Oiliest Olive. Whether he
approved or not is an entirely
different matter. | never prom-
ised him a rose garden! But it's
a heckuva lot easier to remem-
ber than India Oscar Oscar, isn’t
it? And as for |da Oboe Oboe,
forget it!

On Christmas Day of 1964 or
1965, I've forgotten which, and
I'm far too lazy to pull the ap-
propriate logbook from the dis-
reputable looking pile of rubble
in the bottom of the shack
closet to find out, | hooked up
with a guy who signed We Broke
4 Plate Glass Windows. QSB
was closing in fast, and we lost
each other very quickly. |
haven't heard him since, but |
guarantee that I'll know him at
once if ever | hook up with him
again. How in the world could
anyone ever forget We Broke 4
Plate Glass Windows? But |
don’t think I'd be able to
remember Whiskey Bravo 4
Papa Golf Whiskey.

I'll admit that there are times
when it can get confusing. |
used to work a certain Horses,
Ponies, & Zebras. | am now ac-
quainted with Horses, Zebras, &
Ponies. The latter happens to be
a musician, and I've decided to
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suggest that he use Hungarian
Zither Player. It doesn't matter
that he's not of Magyar descent.
You can’t have everything.

Quarters, Dimes, & Nickels
... Pints, Quarts, & Gallons . ..
April, May, & June... Jacks,
Queens, & Kings — all friends of
mine, all instantly recognizable
on the ham bands. So are Ugly
Lover, Hot Little Hands, and
Red Hot Electrons, not to men-
tion one of the most well known
of all, Never Say Die, who, I'm
told, has something to do with
this magazine.

We not only apply phonetics
to our callsigns, but to many
things. Who has not heard a
thousand guys calling, “CQ, CQ,
CQ Dog X-Ray,” and what ham
is not familiar with Heathkit's
Hot Water series of equipment?
Sometimes it's not very flatter-
ing; some AM enthusiasts still
refer to sideband as Slop
Bucket. And who among us has
not sometimes said of another
service, Criminal Band, Chicken
Band, or Children's Band?

Once in a while you will hear
someone use trick phonetics to
clarify his name. | suppose that
almost all the Floyds have used
Funny Little Old Yellow Dog,
and all the Bobs spell out Bro-
ken Old Bottles.

Please, | beg you, don’t infer
that just because I've done a lit-
tie bragging here about my fa-
cility with phonetics, I'm ready,
willing, and able to dig one up
for you. Don't ask me to assume
the burden ... |'ve got enough
troubles of my own. | once had
the temerity (and stupidity) to
offer to help someone select a
name for a forthcoming blessed
event, and | got into the middle
of a horrendous family argu-
ment that is still going on. The
mother’s family is sore because
they think the kid should have
been named after a maternal
grandfather, and the father's
family is sore because he was
named after a wealthy uncle
who promptly changed his will
in favor of the kid, thus cutting
them out of their anticipated be-
quests . .. the kid got it all! In
point of fact, he isn't even
known by the name | helped to
select. Everybody calls him
Red, since his hair is the color
of a ripe tomato.

But | resolved that | would
never get inveigled into such a
situation again, and | am just as
adamantly determined to avoid
helping with callsign phonetics.
So please don't ask me for any
help ... aslsay,!|'ve gotenough
troubles of my own.

A serious note: Some weeks
ago, while sitting in the living
room, | became aware of a faint-

ly acrid odor which seemed to
be wafting in from the radio
shack, about thirty feet down
the hall. | went to investigate
and found the room blanketed
in a vast, impenetrable cloud of
yellowish smoke.

The first thing 1 did was reach
for the convenient circuit-
breaker switch, just inside the
doorway. Then | slammed the
door shut, went into the bath-
room, saturated a towel in cold
water, and draped it over my
mouth and nose. | took a very
deep breath, opened the door,
ran over to the windows and
threw them open (it was a chilly
night and they had been
closed), and turned on the ex-
haust fan. | then reclosed the
door and waited for about two
hours before venturing back in-
to the shack.

The surface of my operating
desk was covered with an ugly,
dark brown film of goop, vile-
smelling and extremely vis-
cous, like molten tar. Evidently,
all the potting compound of a
transformer had melted and run
out through the apertures in the
bottom of my prop pitch rotator
control. But the worst of it had
been due to the burn-up of some
selenium diodes. The gas gen-
erated from these is noxious
enough to be used in the Cali-
fornia lethal death chamber!

| had been under the distinct
impression that this device was
adequately protected against
short-circuit damage. It was
designed with a power main
fuse and with the appropriate
interlocks and so forth. It ran on
110 V ac and its sole function
was to provide 36 V dc torun the
motor and to switch from clock-
wise to counterclockwise rota-
tion ... a very simple device in-
deed. But its power supply con-
tained selenium diodes, and
these are not to be taken lightly.

A tragedy was averted. But |
am chilled by the realization
that | frequently used to leave
all my gear running on standby
overnight, and if this malfunc-
tion had occurred while the fam-
ily was asleep, we might all
have been asphyxiated in our
beds!

At nine o'clock on the very
next morning, | drove over to my
handy-dandy local hardware
store and purchased a number
of smoke detector alarms. One
of them was promptly installed
in the radio room, and others
are placed in strategic loca-
tions all over the house. | do not
intend to run the risk of a recur-
rence.

Every radio shack should be
equipped with certain basic
items. We have been aware of
the necessity of a dependable
fire extinguisher, adummy load,
certain test equipment, and so
forth. But every ham should
make sure that he adds to this
list of fundamental necessities

a good smoke detector alarm.
Don’t put it off ... it may save
your life and the lives of your
loved ones.

If you have a strong stomach
and can withstand disgusting
things, go down to 14.195 when
a rare DX operation is working
split. | always thought that this
frequency was off limits for us,
but | was amazed to learn that it
is a gathering place, not only for
a flock of self-appointed moni-
tors, but for one of the foulest-
mouthed groups of morons and
idiots I've ever had the displea-
sure of running into.

The usual procedure followed
when DXpeditions operate split
frequency is for the operator to
announce his listening frequen-
cies. He will invariably do this,
and for people to insist upon
calling him on his transmit fre-
quency is bad enough, but for
fifteen or twenty big mouths to
feel that it is their prerogative
not only to inform others that
they are out of the US phone
band, but to call them vile
names in the bargain, is really
too much. This generally occa-
sions a retort by either the of-
fending station or by the other
filth peddler and the result is
pretty chaotic.

The DX station is not both-
ered by the carrier throwers, the
tuner-uppers, and the occa-
sional excitable QSO seeker
who forgets to flip his band-
switch . . . he is listening up the
band for callers. All these guys
do is make it impossible for the
station being recognized by the
DX operator.

Most of their voices are rec-
ognizable by their friends and
associates. In all good con-
science, they should be told to
knock it off. And their friends
need not take the trouble to be
tactful or diplomatic about tell-
ing them. They are perfectly
aware of the trouble they cause,
and if they persist in these sorts
of carryings-on, they ought to
have their heads handed to
them.

There's absolutely no excuse
for it, and the sooner they are
exposed and given what they
deserve, the better. Imbeciles
who do this sort of thing de-
serve no consideration, be-
cause they give none to others,
and the very last thing their
friends should provide them
with is anonymity. This only en-
ables them to continue the mis-
behavior.

| had occasion, even though |
did not need it, to listen to the
most recent operation on Mount
Athos, and despite the fact that
| am a guy who's been around
and who's been exposed to
some pretty filthy talk in my day,
| was appalled at the foul talk
that | heard. It's an intolerable

Continued on page 156
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Contests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

QSL EXCHANGE CONTEST

Starts: 0000 GMT January 5

Ends: 2359 GMT January 6

While there are many effi-
cient, inexpensive ways by
which QSL cards can be ex-
changed with DX stations, ex-
changing QSLs within the US is
an expensive proposition. This
contest was proposed to elimi-
nate the high cost of QSLing
and to provide an opportunity to
work those rare states, coun-
ties, etc., knowing that you will
actually receive a QSL card for
each contact. In making a con-
tact in this contest, you agree
that you are actually filling out
the other station's QSL card as
the contact is being made. The
objective is to receive as many
QSLs as possible for contacts
in the contest period.

The contest is open to all sin-
gle-operator stations. Contacts
may be made with the same sta-
tion more than once, provided
that they are made only once on
each band on each mode. All
modes are permitted.
EXCHANGE:

The contest exchange is an
exchange of callsigns and sig-
nal reports, accompanied by the
statement “| have completed
your QSL card” (or “QSL DONE”
on CW), or its equivalent. | sug-
gest on phone that you actually
read the time, date, band, etc.,
as you fill in the blanks on your
QSL as a part of the exchange,
but that is optional. On CW, a
QRX can be used to free the
hand to write the card, followed
by the “QSL DONE,” but again
that is optional. The QSO
should, in any event, be com-
pleted only when both stations

have completed their QSL
cards. Make sure the other sta-
tion is actually in the QSL Ex-
change Contest and is filling
out your card at the same time.
Only one QSO per QSL card
should be used to provide eas-
ier counting by the contest com-
mittee.

SCORING:

Scoring is the count of QSL
cards which are received for you
at the contest address by Feb-
ruary 6th. Cards will be sorted
and mailed to their new owners
by March 6th. For each call dis-
trict and for foreign countries
with sufficient entrants, a
trophy will be awarded the high-
est scorer. For each state, prov-
ince, or country, the highest-
scoring station will also receive
a certificate.

ENTRIES

All QSL cards must be mailed
as described below to: H. W.
Barry Merrill W5GN, 10717
Cromwell Drive, Dallas TX
75229. The mailing must include
an SASE which is at least as
large as your outgoing enve-
lope. You can use your own out-
going mailing to determine the
amount of postage on the return
envelope, being careful if your
QSL cards are thin to add
enough postage. You must sort
your QSL cards in the same
order that is used by the Call-
book — by call district, then by
suffix, and then by prefix. Use
the station callisign, disregard-
ing any portable callsigns for
this sort. Finally, you must ac-
company your entry with $1.00
for every 100 QSL cards, prefer-
ably by check.

INTERNATIONAL ISLAND DX
CONTEST
Starts: 0000 GMT January 12
Ends: 2400 GMT January 13

The object of this contest is
to work as many stations world-
wide with special emphasis on
DXCC countries which are des-
ignated IDX Islands. A complete
list of IDX Islands is available
from the contest committee.
Maximum operating time is 36
hours for single operators and
48 hours for multi-op stations.
No crossmode contacts are al-
lowed. Operating categories in-
clude phone only, CW only, or
mixed mode. Entry classes in-
clude single operator/single
transmitter, multi-operator/
single transmitter, or multi-
operator/multi-transmitter.
EXCHANGE:

All stations give RS(T) and
consecutive contact number.
DXCC countries which are des-
ignated IDX Islands must also
give their island name.
SCORING:

Score 1 point for contacts
within your own DXCC country,
2 points for contacts outside
your own DXCC country. Score
1 bonus point for contacts with
stations located in a DXCC
country which is a designated
IDX Island. Hawaii and Alaska
are considered separate DXCC
countries from the continental
US. A station may be worked on-
ly once in the contest for point
value, but may be worked on a
new band for multiplier credits.
The multiplier is the number of
DXCC countries worked on
each band. Final score is total
QSO points times the total mul-
tiplier.

FREQUENCIES:

Lower 50 kHz of each phone
and CW segment of the US ama-
teur bands on 6 through 160
meters.

AWARDS:

Contestants must operate a

minimum of 12 hours to be eligi-

ble for awards. Awards will be
issued to those qualifying high-
score entries for each operator
class and mode in each US
state, each DXCC country, and
each IDX Island.

ENTRIES:

All entries must be post-
marked no later than February
15th and must include a log-
sheet(s) for each band and indi-
cate stations worked, date and
time in GMT, frequency, mode,
and points per QSO. Each entry
must include a multiplier list for
each band, a dupe sheet for
contacts of 100 or more, and a
summary sheet which is avail-
able from the contest commit-
tee. All entries or inquiries con-
cerning the IDX Contest must
enclose a business-size SASE
or 3 IRCs and be sent to: Gary
Pierson WA7GVM, Box C,
LaConner WA 98257.

HUNTING LIONS IN THE AIR
CONTEST

Starts: 1200 GMT January 12

Ends: 1200 GMT January 13
The contest is sponsored by
Lions Clubs International and is
coordinated by Lions Club Rio
de Janeiro ARPOADOR, Brazil.
Participation in the contest is
open to all duly licensed radio
operators, Lion and non-Lion,
except members of the Contest
Committee of the Lions Club
Rio de Janeiro. There are two
operating modes: phone and
CW. Participation in both
modes is allowed, but points
are counted separately. All par-
ticipating stations must op-
erate within their licensing
regulations. Categories include
single operator and radio clubs
(multi-op). Points of radio clubs
and radio societies will be

Continued on page 144

YL International SSBers QSO Party — CW
YL International SSBers QSO Party — Phone

Jan 1 ARRL Straight Key Night

Jan 5-6 QSL Exchange Contest

Jan 12-13 International Island DX Contest
ARRL VHF Sweepstakes
Hunting Lions In The Air Contest

Jan 19-20 North and South America RTTY Flash

Jan 26-27 French Contest—CW

Jan 27-28 Classic Radio Exchange

Feb 1-10 ARRL Novice Roundup

Feb 2-3 South Carolina QSO Party

Feb9-10 QCWA QSO Party—CW

Feb 16-17 ARRL DX Competition — CW

Feb 23-24 French Contest — Phone

Mar 1-2 ARRL DX Competition — Phone

Mar 8-9 QCWA QSO Party — Phone

Mar 9-10 Europe and Africa RTTY Giant Flash

Mar 22.24 BARTG Spring RTTY Contest

Mar 29-30

Apr 19-:20

Results

RESULTS OF THE 1979 RHODE ISLAND QSO PARTY
COUNTY AWARD WINNERS

County Call QSOs Points Mult. Score
Bris KA1BBY 201 434 42 18,228
Kent W1GOG 39 99 24 2,328
Newport WA10SL 82 180 33 5,940
Providence WAITAQ 268 536 51 27,336
Washington K1QFD 52 120 24 2,880

SECTION AWARD WINNERS

State Call QSOs Points Mult. Score
Conn. WA1HYN 5 10 3 30
Maine WA1WRI 9 40 4 160
Penn. WA3ZGL 12 32 4 128
Georgia Al4X 7 22 2 44
Ken. KA4AZT 33 99 5 495
Tenn. WB4WHE 4 8 2 16
Calif. WA6JGB 10 28 3 84
Idaho WB7URE 14 39 5 195
Oregon KA7EOG/N 1 10 1 10
Wash. WB7QEL 17 53 5 265
wVv WB8BMX 5 18 3 54
. WIQWM 14 28 5 140
Colo. KAOCLS 4 16 2 32
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Tomorrow’s Technology —Here Today!

THE YAESU
FT-207R

The “horse-and-buggy” days of crystal-controlled
handies are gone! Yaesu's engineers have har-
nessed the power of the microprocessor, bringing
you 800 channels, digital display, memory, and
scanning from a hand-held package. Only with
Yaesu can you get these big performance fea-
tures in such a compact package.

BNC Antenna Connector

Squelch Control and
Tone Squelch On/Oft

Audio Gain Control

Condensor Mike

4-Digit LED Readout

Priority Channel

Keyboard Entry

Keyboard Lock

4 bit CPU chip for frequency control.

Keyboard entry of all frequencies

Digital frequency display.

800 channeis across 144-148 MHz.

Up/Down manual scan, or auto scan for busy/clear channels.
10 kHz scanning steps.

Five channels of memory

Priority channel with search-back feature.

Keyboard lock to prevent accidental frequency change.

Memory backup

+ 600 kHz or odd repeater splits.

Display ON/OFF switch for battery conservation.

Equipped with rubber flex antenna, wallmount battery charger,
earphone, shoulder strap, and belt clip.

Switchable RF output 2.5 watts (minimum) or 200 mw

Earphone for private listening

2 Tone (Touchtone®) Input from Keyboard

Highly reliable LED frequency display (works in cold temperatures
and does not fade with age)

Clear/Busy Auto Scan Selector

Earphone Jack
-+— Repeater/Simplex Offset Switch

‘T_ Remote Speaker/Mike Input

Channel Busy Lamp

Transmit indicator

Display On/Oft
5 kHz Up

SPECIFICATIONS: Hi-Low Power Switch
GENERAL RECEIVER {Battoln ol Gane)
Frequency coverage: 144-148 MHz Circuit type: Double conversion
Number of channels: 800 superherterodyne

Emission type: F3

Batteries: NiCd battery pack

Voltage requirement: 10.8 VDC

+ 10%, maximum

Current consumption:
Receive: 35 mA squeiched (150
mA unsquelched with maximum
audio)
Transmit: 800 mA (full power)

Case dimensions: 68x 181x54 mm
(HWD)

Weight (with batteries): 680 grams

S0

Intermediate frequencies.

ist IF=10.7 MHz

2nd IF =455 kHz
Sensitivity: 0.32 uV for 20 dB quieting
Selectivity: * 7.5 kHz at 60 dB down
Audio Output: 200 mW at 10% THD

Price And Specitications Subject To
Change Without Notice Or Obligation

Y&E@@

TRANSMITTER

Power Output: 2.5 watts minimum /200mW
Deviation: = 5 kHz
Spurious radiation: —60 dB or better
Microphone: Condenser type

(2000 ohms)

OPTIONS
LC-C7 Leather Carrying Case
YM-24 Remote Speaker/Microphone
Tone Squelch Unit
NB-P9 Battery Pack
NC-2 Quick Charger

The



New Products

THE AZDEN PCS-2000

Amateur-Wholesale Elec-
tronics is proud to announce its
superior new Azden PCS-2000
2-meter FM transceiver. The
PCS-2000 covers 144-148 MHz in
5-kHz steps (800 channels). It
features six memory channels
and scanning of memory or the
full band in “free,” “busy,” and
“vacant” modes. All frequency
control functions are performed
by a microcomputer.

Upon inspection, the most
striking feature is the absence
of a large knob for frequency
control. In place of a knob, there
is a 12-button microcomputer
control keyboard. The desired
frequency is programmed into
the radio digit by digit. Simplex,
— 600-kHz, or +600-kHz opera-
tion is selected by pushing a
keyboard button. Using a front-
panel rotary switch, three addi-
tional offsets become available:
+400 kHz, +1 MHz, and + 1.6
MHz.

It won't take an observer long
to notice that the unit comes
apart into two pieces: the con-
trol head and the main unit.
With an optional connecting
cable, the two units can be
located as much as 15 feet
apart. This allows great flexibili-
ty for mobile and portable op-
eration.

The microphone contains a
volume and squelch control,
two frequency control buttons,
and a button for instant recall of
memory channel 1. By using
these controls, the necessity of
reaching down to the control
panel while driving is greatly
minimized.

The PCS-2000 has a huge
Y2-inch LED display that makes
frequency determination easy.
The S-Irf meter is digital, using
LEDs instead of the usual,
often-troublesome mechanical
movement. There are two se-
lectable power output levels: 5
Watts and 25 Watts. Low power
is internally adjustable from 3 to

7 Watts. Frequency deviation is
+ 5 kHz maximum. Azden units
significantly exceed FCC regu-
lations limiting spurious emis-
sions.

An external speaker jack is
provided on both the control
head and the main unit. Op-
tional accessories include ex-
ternal speaker, remote cable,
desk microphone, and touch-
toneTM microphone kit. Both
the desk microphone and the
touchtone kit provide the same
remote-control functions. For
additional details, contact Ama-
teur-Wholesale Electronics,
8817 SW 129 Terrace, Miami FL
33176. Reader Service number
A21.

50 HZ-550 MHZ 9-DIGIT
FREQUENCY COUNTER

DSl Instruments, Inc., of San
Diego, has announced its new
Model 5600A frequency count-
er. Its large-character, bright-
clarity, 0.5-inch-high 9-digit LED
array — with automatic zero
blanking — provides enhanced
readability at a distance and at
wide viewing angles, even un-
der high ambient light condi-
tions.

Two input channels are pro-
vided. One covers the 50 Hz-
to-50 MHz range while the other
is for the 50 MHz-t0-550 MHz fre-
quency spectrum. High-visibili-
ty indicator lights for “Standby,”
“Oven-Ready,” and “Gate-Time”
status are included as stan-
dards rather than extra-charge
options. The user can quickly
select a desired resolution from
0.1 Hz to 1.0 kHz with conve-
nient push-button ease. Addi-
tional features include an rf
preamplifier and a 550-MHz pre-
scaler.

Housed in a compact, high-
impact-resistant portable cabi-
net with a coordinated multi-
position combination cafrying
handle-easel, the 5600A oper-
ates directly from an internal 8.2-
to-14.5 V dc batteryora 115V ac

The Azden PCS-2000.
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DS/I's Model 5600A counter.

adaptor. It measures 3.25 inch-
es high by 9.5 inches wide by 9.0
inches deep, including a self-
contained battery holder com-
partment, facilitating conve-
nient and quick adaptation to
field or bench usage.

Cost-effectively priced op-
tions include a 10-hour re-
chargeable battery pack, as
well as an audio multiplier that
allows up to 0.001-Hz resolu-
tion, and a 25-dB preamplifier
with a variable sensitivity con-
trol.

The 5600's low-cost to high-
performance quotient and con-
venient portability make it ideal-
ly suited for measuring, trou-
bleshooting, calibration, and
servicing applications—on the
bench or out in the field.

For additional information,
contact DS/ Instruments, Inc.,
9550 Chesapeake Drive, San
Diego CA 92123; (800)-854-2049,
(800)-542-6253 (California).
Reader Service number D25.

THE AEA MORSEMATICTM

At last, a computerized elec-
tronic keyer is available that

combines virtually all the fea-
tures of all the other keyers in
the marketplace. The AEA
MorseMatic utilizes two custom
state-of-the-art microcomputer
chips to perform functions that
were previously only a CW oper-
ator’s fantasy.

For serious contest enthu-
siasts, the MorseMatic offers
the most flexible automatic
serial number generator on the
market. For VHF DXers, it offers
the exclusive automatic beacon
mode for precise moonbounce,
scatter, or tropospheric DX
scheduling. To utilize the bea-
con mode, the MorseMatic can
be instructed as to how long to
transmit any selected message
and how long to pause before
the message is automatically
transmitted again. The comput-
ers will automatically set the
message code speed to fit the
desired transmit window. The
beacon mode can also be used
for contest operating and for
VHF beacon transmissions.

The MorseMatic keyer is the

Continued on page 147

The MorseMaticTM,



SIGNALCRAFTER INTRODUCES

The Most Advanced Automatic Computing
RF Measuring Instrument
in Amateur Radio!

SIGNALCRAFTERSH 30 |

m

MODEL 30

This new Signalcrafters SWR/Power Meter is in a class by itself. Signalcrafters custom-
designed integrated circuits compute SWR automatically, thus eliminating need for “set” or
“sensitivity” controls. The built-in analog computer operates over the power range of only
one watt to several kilowatts with unparalled accuracy.Our auto-ranging feature automati-
cally selects the proper range of 0 to 20, 0 to 200, or 0to 2,000 watts according to the RF level
detected on the transmission line and indicates the proper range on one of three front panel
LED's. The operator can assume manual control of this feature by selecting one of the three
basic ranges on the front panel switches. Two large taut-band meters indicate forward
power and SWR. Complete hands-off operation! The amateur may also choose between
either average or peak RF power. Self-indicating push buttons allow selection of any of three
antennas or a dummy load when used with external 12-volt coaxial relays or our Model 50
Antenna Relay/Dummy Load. The 1.5 to 30 mhz coupler is plug-in mounted on the rear
apron and can be unplugged and remote-mounted for convenience. The attractive, heavy-
duty, low profile metal cabinet complements the latest transceiver designs. DC output
receptacles supply analog voltages that track the meter readings. These outputs can be
used to control many different accessories, such as analog to digital converters, remote
meters, control and alarm devices, as well as the Signalcrafter Model 40 Audio-Tuner for
the blind amateur. Operates from 110 volt 60 hz AC. Width: 8'2" (216 mm), Height: 4'2" (108
Miri), DEptis 6" (IS2MM) sexnerretesensnsscmsor enxanasneialsonseyensy ol Mot $225.00

SIGNALCRAFTERS, INC. ...

5460 Buena Vista Drive
Shawnee Mission, Kansas 66205

913/262-6565; Telex: 42-4171
All Signalcrafters products are designed, engineered and produced in the U.S.A.
Prices include shipping to all U.S.A. — VISA and Master Charge accepted.
Kansas residents please add 3'z percent.
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DO SOMETHING

| have just subscribed to 73
Magazine, but | only did so in
order to obtain some fine tech-
nical and operating articles
which | have had the pleasure to
read in the past. The editorials
are, however, another item.

Now, | realize that our govern-
ment has its problems, but it is
ours. We elect its representa-
tives and it is our civil right to
improve it. The ARRL is our na-
tional amateur organization and
it is the right of its members to
improve it. My observations
have shown that when it comes
to ARRL decision making, 73 is
quick to criticize, but lacks
either the ability or the capa-
bility to do something about it.
Mr. Green, if you are intelligent
enough to discover a problem,
gather your band of followers
and run for League president!
Hams should not point fingers if
they are incapable of trying to
correct the problem. The ARRL
is our organization and we
should do our best to improve it
rather than belittle it. For my-
self, | am proud to be an ARRL
member.

My second point of friction
concerns a segment of your
September, 1979, editorial con-
cerning “Spreading the Word.”
Mr. Green, this nation has had
enough economists and Ralph
Naders to keep our heads spin-
ning for the next century. Tat-
tling on grocery store chains is
not our normal form of amateur
activity. Besides, many factors
go into the price of differing
items, such as wholesale
prices, middleman prices, op-
erating and maintenance costs,
taxes, wages, and, of course, a
profit which is usually less than
10% of the store's actual in-
come. {f we are to develop a
strong picture of amateur radio
to the public, let us continue to
do so as we have in the past:
teaching classes, speaking to
groups, giving school demon-
strations, appearing at local
fairs, monitoring track events,
passing traffic, and, of course,
working to save lives in the
event of natural disasters, and
allowing the media to know of it.
This will continue to develop the
public relations we need. Sav-
ing lives will always be more im-
portant than saving pennies!

Finally, | would like to com-
ment on the “ARRL Line" which
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also appeared in the September
issue. | have only been licensed
three years, and | am currently
an Advanced. | was not around
when the ARRL pushed for this
dividing line at 14.275 MHz, but |
would have supported it, even
as a General. What would be the
use of upgrading if | would have
had the chance to operate on
the elite part of 20 meters? This
line keeps SSTV for those who
have adequate knowledge of it
(i.e., Advanced and Extra). Using
callsigns as the only means of
incentive is all too foolish. You
mentioned that this line was
also the cause of losing the old
manufacturers of amateur radio
such as Hallicrafters, National,
and Hammarlund. These com-
panies died because of a lack of
distributors, not the dividing
line. Local radio dealers of the
1960s could not continue to cut
their prices in order to beat the
dealer down the street. Profits
were lost, and the local dealer
was among a vanishing breed.
The manufacturers therefore
lost their distributors, which
caused their collapse. Another
piece of evidence: The dividing
line is still with us, yet names
like Kenwood, Swan, Icom, Den-
Tron, Yaesu, Drake, and Ten-
Tec have prospered.

In closing, Mr. Green, please
get your facts straight, do
something rather than nothing,
and keep up the great technical
and operating articles. | assure
you that I'll never say die.

Edward Middiebrook WD5BCI

West TX

NOT FOR SALE

The FCC column in the Oc-
tober, 1979, issue (p. 29) clari-
fied a most irritating point for
me. Apparently the struggle be-
tween freedom of reception and
greedy commercialism was
bent towards commercialism in
Section 605 of the Communica-
tions Act of 1934. It is hard to
believe that in this supposedly
free country, artificial (fiat)
restrictions would be legislated
against citizens entirely for the
purpose of creating a commer-
cial market for a minority.

In order to correct the situa-
tion, | believe that a statement
of the ideal for a reception law
in a free country should be
made and then possibly adopt-
ed as a new Constitutional
amendment. | propose the fol-

lowing:

1. There shall be no law
passed or action taken to
abridge the citizen’s right to
receive transmissions of com-
munications or entertainment
material which are broadcast,
by any means, through the citi-
zen's private property or
through public property.

2. No means of reception
shall cause interference with
any other reception.

3. Any broadcast material
shall, during the real-time
broadcast, become public do-
main to be disposed of at the
discretion of the citizen receiv-
ing the broadcast. No copyright
shall exist for material which
has been broadcast.

In the foregoing, | would
define broadcast to mean trans-
mission by any means which
are not shielded from radiating.

The proposal would affect
zoning, mobile scanner, satel-
lite, MDS, unscrambler, and
FuzzbusterTM restrictions,
along with any other attempts
to conceal from the public, de-
ceive the public, or profit from
fiat restriction of the public. It
would allow all present forms of
commerce to continue, except
without the protection afforded
by artificial law.

In my opinion, transmission
must be regulated to maintain
order, but reception must re-
main uncompromised.

| presently hold a commer-
cial operator's license which
would allow me to profit from
the restrictions of the public’s
right to receive, but | am ap-
palled to think that a citizen
could be arrested and fined or
jailed for receiving transmis-
sions which are broadcast
through his own private proper-
ty. Compromise of the right to
receive opens the door to all
forms of censorship, greed, and
tyranny. By any reasonable
sense of ethics, Section 605 is
out of line and MDS is out of
business. The airwaves are not
for sale!

Carl B. Rayman WAORLY
Austin TX

WINDMILLS

The conversations, editorials,
letters, strong words, and anger
about CBers on 11 meters all
seem a little fruitless to me. The
false premise is that something
significant can be done about it.

The FCC choices really are:
Shall we waste $100,000 trying
to enforce present regulations
or shall we legalize the 11-meter
facts of life?

Isn't it perfectly obvious that
nothing of value is being gained
through present levels of en-
forcement? And isn't it equally
obvious that Congress isn't go-
ing to fund a vastly increased
enforcement effort? Besides, 11

meters will be dead in a couple
of years anyway. It seems, to
me, more productive to worry
about unlicensed operators on
the bands that will be open.

I have no statistics to support
my belief that 7, 14, and 21 are
loaded with Novice operators
who can’'t master code or who
haven't the engineering back-
ground to upgrade. Nor do |
have any statistics to support
my guess that as 11 meters
dies, thousands of CBers will
convert their ham rigs back to
the ham bands. It’s either that or
junk some very expensive
equipment.

Of course, ham ranks have
grown greatly as CBers upgrad-
ed. | would expect this to con-
tinue, but not to the exclusion of
unlicensed operators.

Hams now operating on 11
meters —some think it's more
fun than the typical signal re-
port — will go back to legal op-
eration, but the amateur bands
will never be the same.

| would expect the next step
to be, as ham frequencies be-
come vastly overloaded, hams
going outside the bands. Won't
that be embarrassing?

Oid hams will battle against
the new boys. Amateur radio
will never be the same — wheth-
er that's for the better (vastly in-
creased use by citizens of their
airwaves) or for the worse (pollu-
tion of those airwaves).

It's a matter of opinion, but
one thing is for sure: It will be
different! And tilting at wind-
mills is just as fruitless today
as it was in the days of Don
Quixote.

Name withheld
by request

NITPICKING

This letter is about the com-
ments in 73 Letters concerning
the ARRL.

1t is likely that the things they
say are true, but | have yet to
hear of any of these characters
recommending an outstanding
ham for election to the ARRL
Board of Directors. Criticism
without constructive counter-
measures accomplishes noth-
ing. Seems more like the writers
are just jackals on an ego trip.

I'd sort of like to see a good
“Bismarck” in ARRL headquar-
ters. They tell me the only good
time to live in Europe was when
he ruled with an iron fist.

The mass of hams in the US
are too diversified a group to be
governed in such a manner that
all hands will be content with
everything. | have doubts that a
good Bismarck will ever be
found, so | guess hams will have
to depend on the Board of Direc-
tors.

How many. more years are

Continued on page 154



TS 1.ANTENNA SYSTEMS Powerful Rotors

Inside Tower Installation Mast-Top Installation.
KR-2000 ,
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Tim Daniel NSRK
73 Magazine

NBVM: Dawn of an Era
or Promotional Hype?

n December, 1977, a well-

known radio organiza-
tion announced the devel-
opment of ”“Narrow Band
Voice Modulation,” a
breakthrough that would
“revolutionize’” voice com-
munications. In the months
that followed, two feature
articles in QST and a
chapter in the Radio
Amateur’s Handbook were
devoted to NBVM. A pro-
totype was developed and
tested, and now a commer-
cially-produced version of
the system is in the hands of
approximately 300 ama-
teurs. If you are curious
about the future in store for
one of amateur radio’s
most publicized develop-
ments, read on.

At first glance, NBVM
proponents have presented
a number of highly bene-
ficial reasons for adopting
the system. Among those
listed are:

1) Savings in spectrum. This
is accomplished by reduc-
ing the bandwidth of your
SSB signal to one-half its
original size.
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— the performance and politics of

Narrow Band Voice Modulation

2) Significant improvement
in the signal-to-noise ratio
as a result of reducing
bandwidth.

3) Better adjacent-channel
rejection. This means cut-
ting down on QRM.

In an age where our fre-
quency allocations are
threatened and the number
of hams is growing, it is
hard to criticize any pro-
posal that would reduce
congestion in the “‘over-
crowded voice segments of
the high-frequency amateur
bands”—as one editor put
it.

As a bonus, NBVM is sup-
posed to increase your ca-
pability per Watt and re-
duce the bother of QRM!
However, it is important to
remember that perfor-
mance, not promotional
tactics, will be the deciding
factor for the acceptance
by the amateur radio com-
munity of any new commu-
nication system.

This article discusses the
theory behind NBVM, eval-
uates the only commercial
unit available, and offers

some insight into the poli-
tics surrounding amateur
radio’s newest mode. Read-
ers who are not technically
inclined may want to skip
the "How It Works” section
and go directly to the later
material on the perfor-
mance and politics of
NBVM.

How It Works

Narrow Band Voice
Modulation is based on two
methods of audio process-
ing. The amplitude-com-
pandor portion of the sys-
tem compresses the ampli-
tude of the signal. Expan-
sion of the audio takes
place at the receiving end.
The concept of amplitude
companding has been
around for many years but
did not become economi-
cally feasible until the de-
velopment of large scale in-
tegrated circuits. The
signal’s bandwidth is com-
pressed by using a frequen-
cy compandor. NBVM pio-
neer Dr. Richard W. Harris
claims that this is a newly
developed technique of
audio processing.

The concept behind the
amplitude compandor is a
familiar one to many SSB
operators. More efficient
use of the transmitter pow-
er is obtained when the
audio signal is compressed
before it reaches the modu-
lation stage. Compression
and clipper circuitry have
been the mainstay for most
amateur speech processors.
The problem of a noisy
waveform arises when com-
pression goes beyond the
first few decibels of im-
provement. Characteristi-
cally, most hams using pro-
cessors keep the level of
compression low enough to
avoid this problem. The
NBVM system allows a
greater level of compres-
sion since the receive sta-
tion has an expander that
reduces the noise level dur-
ing the quiet part of the
voice passage.

Many of the NBVM bene-
fits rely on a reduction in
bandwidth. Normal single
sideband techniques use
the voice information be-
tween 350 and 2400 Hz. The



lower and upper responses
are determined by the char-
acteristics of the micro-
phone and the filters built
into your transmitter. The
resulting carrier contains
about 2100 Hz of usable
audio.

| doubt if most audio-
philes would praise the
fidelity of a typical SSB
signal, but the quality is
more than adequate for ev-
eryday amateur use. Since
SSB is the most effective
method of rf modulation
for voice communication
presently in use, any con-
servation of bandwidth
must take place in the au-
dio frequency range. Ac-
cordingly, NBVM is known
as a “baseband communi-
cations system.’”” This
allows any required pro-
cessing scheme to be inter-
faced to the microphone
and speaker lines of your
rig, a much more pleasant
concept than the alteration
needed for rf processing.

Analysis of speech has
shown that there are sever-
al parts of the audio spec-
trum that carry the informa-
tion needed for acceptable
intelligibility. Three such
formants lie below 2500 Hz.
It is important to remember
that these formants are sep-
arated with noncritical
spectrum between them.
By removing these gaps, the
frequency compandor por-
tion of an NBVM unit is
able to reduce the required
audio bandwidth. The vocal
chord sounds between the
400-Hz system rolloff and
600 Hz are passed through
unaltered. The second and
third formants are com-
posed of voice sounds be-
tween 1000 and 2500 Hz. By
mixing this audio with a
3100-Hz sine wave and fil-
tering the output, the
1000- and 2500-Hz seg-
ments are folded into the
600-t0-2100-Hz spectrum.

A further savings in band-
width can be achieved by
inverting and translating
only the 1500-t0-500-Hz
segment. This means the
output will fall between 600

and 1600 Hz. Fig. 1 shows a
block diagram for a 1600
Hz frequency compandor.

The frequency compan-
dor theory may look fine on
paper, but the ability to
translate it into a working
model is what counts. The
most important element of
the design is the need for
extremely sharp filters. Dr.
Harris chose to use active-
type filters for his pro-
totype. Filter theory has
been thoroughly discussed
in previous amateur articles,
so | will mention only the
most important character-
istics.

With the exception of a
700-Hz high-pass device,
the filters in the commer-
cial model are of the low-
pass variety. The QST “con-
struction’”” article states
that they are based on
0.1-dB Chebyshev proto-
types. They must exhibit a
very small delay yet remain
selective. The crucial
1600- and 2100-Hz filters
have 16 poles each, while
the remaining three use
either 6 or 8 poles.

The resulting circuitry in-
volves approximately 20
operational amplifiers. In
order to ensure low noise
and uniform gain, high
quality T1074 bi-FET quad
op amps are used. The resis-
tors and capacitors used in
the filters should have no
more then one percent
tolerance for best results. A
great deal of attention must
be paid to eliminating po-
tential audio and rf feed-
back as well as trouble-
some ground loops.

Due to the complexity of
the frequency compandor
and the problems associat-
ed with discrete layouts, Dr.
Harris and the VBC cor-
poration developed six
hybrid chips that contain
most of the necessary cir-
cuitry. In addition to the
filters, the VBC chips con-
tain the 3100-Hz oscillator,
balanced mixer, preampli-
fier, and buffers. Because
the filters become saturat-
ed if the audio level gets
too high, the voice signals
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Fig. 1(a). 1600-Hz frequency

compandor used to transmit

narrow band voice modulation. *2100-Hz low-pass filter is
used in the wider frequency expander mode.
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Fig. 1(b). 1600-Hz frequency compandor used to receive
narrow band voice modulation.

are kept at around -10 dBm.

Several standard ICs are
incorporated in the VBC
design. These include an
LM380 that gives one Watt
of audio output during re-
ceive and an NE571 for the
amplitude compandor. The
power supply uses two gar-
den-variety regulator chips.
All of the system’s active
components reside on a
4.5 x 5.5” circuit board. A
44-pin edge connector pro-
vides connection to the in-
puts and outputs as well as
to the switches and gain
controls.

Theoretical and Test
Performance

The QST articles on
NBVM stressed the idea of
ham experimentation to
evaluate and improve the
NBVM system. Prior to the
availability of the VBC-3000
unit, very few high-frequen-
cy tests were conducted.
Most of the performance
data resulted from d study
by the FCC’s Land Commu-
nications Office. Their tests
were oriented towards
channelized SSB applica-
tions in the VHF commer-
cial radio bands. The Com-
mission’s findings give
some numerical indications
of the effectiveness of
NBVM.

When a 1600-Hz method
(1300-Hz bandwidth) is

used, the bandwidth of a
normal SSB signal is cut in
half. The broader 2100-Hz
method (1800-Hz band-
width) gives only a 33%
savings. The smaller band-
width can be interpreted as
an improvement in the sig-
nal-to-noise ratio. The log
(base ten) of the bandwidth
in kilohertz is multiplied by
10 to obtain a comparative
value. An unaltered SSB
signal is computed to be 10
x log 3.2 = 5.05 dB.

Calculating the band-
width factor for the
2100-Hz system gives 3.22
dB, and when the 1600-Hz
setup is used, the value is
reduced to 2.04 dB. The
NBVM numbers are sub-
tracted from the SSB value
to give the improvement
resulting from frequency
companding. With the
1600-Hz filter, a theoretical
improvement of 3 dB is
achieved. Dr. Harris’s
description of the FCC
results states only that a net
improvement in the SNR
was found. No numerical
figure was given.

FCC tests also showed a
12- to 15-dB increase when
only the amplitude com-
pandor is used. Unlike the
frequency compandor
mode, improvement oc-
curred when the received
signal was measured
straight through, without
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expansion. The Radio
Amateur’s Handbook states
that amplitude compand-
ing becomes effective
when the signal is several
decibels above the noise
level. Apparently, the ex-
pander requires a signal
that is strong enough to act
as a reference.

The VBC Model 3000

There were a number of
comments in the early
NBVM write-ups which sug-
gested that many amateurs
could get involved in
NBVM tests by building
their own baseband unit.
Unfortunately, the detailed
technical information dealt
only with a system based on
the VBC hybrid chips. Since
most hams lack the ability
or initiative to design and
build a project of this mag-
nitude, the only practical
way to get involved was by
purchasing a commercial
NBVM transceiver. Only
one model is available, the
VBC Model 3000 Baseband
Transceiver.

The 3000 is manufac-
tured by Dr. Harris's com-
pany, VBC, and is marketed
to amateurs by Henry Ra-
dio. One of the first units
available (serial number 12)
was acquired by 73 early
last spring. Since then sev-
eral cosmetic changes have
been made in the 3000’s
design, but our unit func-
tions identically to the
newer ones.

The 6.5"'W x 2”"H x 9.5”D
size is slightly smaller than
a typical two-meter rig, and
the Model 3000 weighs ap-
proximately two pounds.
The two-piece grey cabinet
contains the circuit board
described previously plus
the necessary controls and
jacks that interface it to the
real world. The user must
supply 12.5-20 volts dc.
VBC offers an optional
wall-plug transformer that
will meet this need. A
40-page operator’s manual
gives a thorough functional
description and hookup in-
formation. The manual pro-
vides a number of tips for

32

the NBVM, but it appears to
be written hastily and in-
cludes a number of spelling
mistakes.

There are two receive in-
puts, three receive audio
outputs, two microphone
inputs, and two transmit
audio output lines. It is very
important that the 3000 be
properly matched to the
microphone, speaker, and
transmit/receive apparatus
in your station. | found out
the hard way! Attention
must be paid to impedance
matching if you want de-
cent results. The amateur
compatible microphone in-
put can be varied to match
a 500-50k-Ohm microphone
by clipping two jumpers in-
side the cabinet. The stereo
phone jack was factory
wired to be used with a
600-Ohm rig. By swapping
the 600-Ohm line with the
high impedance output at
the circuit board connec-
tor, | was able to hook the
VBC system to a Kenwood
TS-820 microphone input.
An Astatic D104 micro-
phone was used during the
73 tests.

Care must be taken to
avoid applying dc to the
Model 3000’s audio con-
nections. For example, the
Icom IC-701 transceiver mi-
crophone line has a nine-
volt potential used to pow-
er a preamp in the micro-
phone. If you were not
aware of this, serious dam-
age might result to the
baseband transceiver’s pro-
tective capacitors when the
701 was turned on.

On the Air

The operator’'s manual
suggests that a Mode! 3000
owner familiarize himself
with the NBVM functions
by using a tape recorder,
before going on the air. Fre-
quency-companded speech
sounds far different than
normal SSB when it has not
been expanded at the re-
ceiving end. | found the
tape recorder practice to be
well worth the time. Once |
was familiar with the unit
and was ready to go on the

air, | had to find another
station with NBVM capa-
bilities. Since there were no
widely publicized NBVM
nets or frequencies, |
resorted to using the tele-
phone to set up the first few
contacts. Needless to say,
NBVM is not in wide use.

The initial QSOs were
very unsatisfying since the
transmitter was not getting
enough drive from the
NBVM transceiver. This
problem was solved by
checking for and finding
an impedance mismatch.
When the gain controls on
the 3000 and the transmit-
ter are properly adjusted,
there should be plenty of
drive. This can be checked
on most rigs by using the
alc meter. | found that
these adjustments were
somewhat critical, and it
was easy to overdrive the
system, causing distortion.

When receiving NBVM
signals, it is important to ex-
periment with different rf
and af gain settings on the
receiver as well as the vol-
ume contro! on the Model
3000. The best copy was
achieved when the rf gain
was substantially reduced,
although there was then
degradation of the agc ac-
tion. If good performance is
desired, it is necessary to re-
adjust the three receive and
two transmit audio controls
constantly. This is not a “set
it and forget it”” system.

Early narrow band pub-
licity stressed that the fre-
quency-companded signals
could be copied by a sta-
tion not equipped with
NBVM. Since the second
and third formants of the
voice are inverted, they will
be on the opposite side-
band compared to the con-
ventional signal. If the
NBVM is transmitted on
lower sideband, these for-
mants can be understood
by tuning in the signal on
upper sideband. A more
complete explanation is
given in the “Listening to
NBVM” box.

It is important to note

that this is a very com-
promised situation. The lev-
el of intelligibility is low,
and the advantages of
NBVM aren’t being used. It
would be extremely awk-
ward to conduct a QSO be-
tween an NBVM and non-
NBVM station due to the
need to change sidebands
and turn the frequency
compandor on and off. The
ability to listen to NBVM
without having a compan-
dor is of little practical con-
sequence.

The 73 tests were carried
out under a variety of ac-
tual operating conditions.
Although we did not per-
form a laboratory-style
evaluation, several NBVM
claims were confirmed. The
amplitude compandor pro-
vides at least 12 dB of im-
provement, as long as the
signal-to-noise ratio is
positive. The amplitude
compressor offers a num-
ber of advantages for every-
day use. Simple tests on
bandwidth savings showed
that the 1600-Hz mode
(1300-Hz bandwidth) pro-
vided no noticeable im-
provement. This result was
confirmed by several other
NBVM users, and the gen-
eral consensus is that the
1600-Hz mode is the only
beneficial one in terms of
spectrum savings.

The most obvious benefit
occurs during QSOs with
stations which are weak
and where adjacent chan-
nel interference (QRM) is
causing problems. Provided
the other station has
NBVM, it may be possible
to conduct a QSO when it
would not be possible using
conventional sideband. For
day-to-day strong signal
amateur activity, the VBC
Mode! 3000 does not offer
much in the way of im-
provement.

Bells and Whistles

One of the selling points
of the 3000 is its multipur-
pose nature. A number of
uses besides NBVM are sug-
gested. These include hav-
ing the unit serve as an



audio amplifier or perhaps
as the filter-power amplifier
for a simple receiver. At
one time, VBC was investi-
gating the possibility of pro-
viding hybrid chips for such
a receiver. If you experi-
ment with digitally-based
voice communications, the
frequency compandor
might offer some interest-
ing possibilities. Commer-
cial owners are using the
3000 to combine voice and
data information on the
same telephone line.

A more practical ham
use of the 3000 could be as
an auxiliary filter. Front-
panel switches allow the us-
er to select this option for
receive only. The high qual-
ity of the filters make them
useful for non-NBVM use.
However, they are not spe-
cifically meant for this, and
provide a compromise in
this respect. The alternate
functions do enhance the
Model 3000’s value, but
they should not be consid-
ered when evaluating
NBVM.

Pound for pound, the
VBC Baseband Transceiver
is probably not one of the
better electronic buys
available. The Model 3000
costs $349.00. A circuit
board configuration is
available for $279.00. The
early model tested at 73 has
poor quality switches which
do not enhance the unit’s
value. The later version us-
es better parts, and as a
result, it looks and handles
better. The amplitude com-
pandor is centered around
an NE571 IC which has a
single unit price of about
$5.00. The major reason for
the $349.00 price tag lies in
the frequency-compandor
circuitry. The overall dollar
value of the 3000 is a sub-
jective matter. | don’t think
the price is right to encour-
age widespread amateur
use.

Another subjective area
is the evaluation of the
NBVM sound. | am certain-
ly not a high-fidelity freak,
but the frequency-com-
panded speech does not

have nearly as pleasing a
quality as traditional side-
band modes. As a result, |
found it more difficult to
fully comprehend the other
stations. Any NBVM test
should consider the factors
of operator fatigue and en-
joyment. Like any new sys-
tem, it takes time to adjust
to NBVM.

A Commercial Gold Mine?

Technological break-
throughs are not an ev-
eryday occurrence in ama-
teur radio. No matter what
the result is for the art of
communications, politics is
sure to be involved. NBVM
is no exception. The circum-
stances surrounding its role
in the amateur world has
both current and historical
implications.

Long before the first
amateur test of NBVM, the
system received careful
scrutiny by the FCC. VBC, in
cooperation with Stanford
University and the FCC,
tested NBVM as a possible
means to reduce the size of
channels needed for com-
mercial VHF communica-
tion. In this scenario, the
present FM land mobile sys-
tems would be replaced by
SSB using narrow band
voice modulation. This
would allow between three
and six times the current
number of users.

Conflicting reports were
presented to the Commis-
sioners. The one referred to
in the QST articles sup-
ported the NBVM claims
and suggested further
study. A second report
raised a number of ques-
tions about the effective-
ness of SSB/NBVM. [t said
there was a need for far
greater frequency stability
and that many intermod
problems may occur if a
narrow channel scheme is
used. Although the report
did not totally dismiss the
idea of SSB/NBVM,, it raised
a number of objections.
The industry reaction to
NBVM has been cool, at
best.

The current NBVM sys-

Listening to NBVM

If you do not own a frequency compandor, it still is possible
to listen to the gang on NBVM. The results will depend on the
receiver you use and your ability to comprehend less than
ideal audio. The two formants of speech lying between 1000
and 2500 Hz are inverted into the spectrum lying between 600
and 2100 Hz. In the case of the narrow frequency compres-
sion, usable speech will be found between 600 and 1600 Hz.
By tuning your receiver to the opposite sideband, it is pos-
sible to listen to these two translated formants. Tune slowly; a
20-Hz difference in frequency can be enough to make the sig-
nal unintelligible. If your receiver has a tunable passband fil-
ter, it may be possible to eliminate the first formant, below 600
Hz. It is in the other sideband and acts as QRM when you are
trying to tune in the 600-t0-2100-Hz segment. The 2100-Hz
mode is not too difficult to eavesdrop on. The 1600-Hz mode
requires you to have a good receiver and sharp ears. Remem-
ber, use the opposite sideband.

The best results for receiving NBVM obviously occur when
you have a frequency compandor. If possible, establish con-
tact on conventional sideband first. Carefully tune your
receiver for the most natural sounding audio. If the transmit-
ting station is using an amplitude compandor and you have
an expander, adjust the receiver af gain (volume) so that no
difference in the audio output level is heard when you switch
the expander in and out. Then set the volume on your NBVM
unitto a pleasant level. If the signal seems to blank out the ex-
pander, reduce the drive.

Now go to the frequency-companded mode. It will be possi-
ble to copy a compressed signal using either the 1600- or
2100-Hz filter in your expander, but the best results occur
when your mode matches the transmitted signal. It may be
necessary to make slight adjustments in frequency. This is
best accomplished using RIT, a separate vfo, or a receiv-
erltransmitter pair. It is essential to be able to tune within 20
or 30 Hz of the other station’s frequency. Older receivers and
some of the new synthesized rigs may present problems.

Readjust the rf and af gain controls on your receiver to ob-
tain the best sounding audio. It may be necessary to turn off
the agc if there is a strong signal on an adjacent channel. The
i-f filtering in different rigs can influence the quality of the
NBVM. Remember that a frequency-companded system will
not offer the same intelligibility found on conventional SSB.
Experimentation is the name of the game.

Following are some frequencies where NBVM activity is
centered. The number of users is very small, so don’t be sur-
prised if there isn't much activity.

80 meters
3.850 MHz, Wednesdays at 0000 UTC (Tuesday night). This net
meets prior to the East Coast AMSAT net on the same fre-
quency.

40 meters
7.175 MHz, Saturdays at 0030 UTC (Friday night). Thisis anin-
formal net of eastern stations.

20 meters
14.210 MHz—Iinternational calling frequency for NBVM.
14.235-14.242 MHz—Stateside NBVM QSOs can sometimes
be found between these frequencies.

15 meters
21.302 MHz—Several DX NBVM stations have reported using
this frequency.

tem is not the final version.
VBC is developing a pilot

this

It should be stressed that
is a substantial im-

carrier system that will
automatically take care of
frequency and gain control.

provement over what is
available now, but it is not
readily applicable to HF
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amateur use.

Careful readers will
remember that VBC has a
system patent for parts of
the NBVM system. At least
one major corporation dis-
puted the claim that
Harris’s frequency compan-
dor design was original. It is
easy to sympathize with
VBC in its David vs. Goliath
battle with the FCC and the
big corporations, but the
stakes are high. An FCC fol-
low-up grant totalled
$54,000, while production
of 25 units a week for ama-
teur use means a gross of
$455,000 a year if all the
units are sold. The private
land mobile industry repre-
sents a potential market on
the order of $12 billion if
the FM gear currently in use
is replaced. Obviously, VBC
is very interested in being
the sole supplier of NBVM

hardware. .

NBVM Is Dead and the
ARRL Slew It?

It is easy to see how
NBVM differs from earlier
amateur radio develop-
ments like SSB and FM re-
peaters. The American
Radio Relay League’s in-
volvement (or lack of it!) in
these previous break-
throughs provides an inter-
esting comparison to their
NBVM affiliation. 1t was
clear in the beginning that
the ARRL would be the ma-
jor backer of NBVM. Early
publicity stressed that this
was an experimental sys-
tem that could be built and
tested by amateurs. The
much awaited QST “tech-
nical’”” information tar-
nished those claims. Since
then, the Newington-based
spokesmen for ham radio
have quietly dropped
NBVM.

Rumors abound concern-
ing the League’s involve-
ment. It is clear that the ini-
tial support was based on a
VBC demonstration tape
which was not necessarily
the most unbiased source.
The QST articles and the
Handbook chapter were
published before the
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League staff had seen or
tested a prototype. When
tests were finally conduct-
ed, the inability to achieve
the claimed benefits ap-
parently left the ARRL in a
corner. No W1AW tests
have been conducted for
the membership, and the
League has turned its atten-
tion to other spectrum-
saving techniques.

Despite the lack of in-
dependent supporting evi-
dence, ads are appearing
which claim that NBVM s
the ““most important in-
novation in amateur radio
since SSB.” Even though no
concrete numbers showing
the actual benefits to an HF
amateur user are available,
we are assured that the sys-
tem is bound to succeed.
Conflicting reports are giv-
en about the number of
Model 3000s owned by
hams. It is clear that many
of the units are being tested
by non-amateur users. The
approach by those people
commercially involved
with NBVM is character-
ized by a lack of organiza-
tion, poor technical docu-
mentation, and, in some
cases, evasion.

Although early NBVM
publicity urged us to exer-
cise the ham tradition of ex-
perimentation, Model 3000
owners are cautioned by
VBC not to “attach impro-
vised circuitry anywhere on
the printed wiring board.”
Despite the appliance oper-
ator’s approach taken by
VBC, there is amateur in-
volvement in baseband
communications experi-
mentation. At least one
ham has built an NBVM
unit based on digital filters,
and there are several de-
signs being tested that don’t
rely on single-source chips.

Conclusions

During our on-the-air
testing with other amateur
stations equipped with the
VBC Model 3000, we did
not encounter a single situ-
ation in which NBVM was
superior to ordinary SSB,
although a few of the op-

F_

erators we contacted said
they had found an advan-
tage to using NBVM under
certain conditions. Another
point to remember is that
the spectrum-saving fre-
quency-companded mode
is useful only when the sta-
tions at both ends of the
QSO are equipped for
NBVM.

Reception of frequency-
companded signals on an
ordinary receiver is possi-
ble, as outlined in the ac-
companying “Listening to
NBVM” box, but the pro-
cess is cumbersome and the
fidelity is quite poor. A suc-
cessful contact between an
NBVM station and a non-
NBVM station is an ex-
tremely unwieldy method
of communication. |It's
doubtful that amateurs
without NBVM will have
much interest in par-
ticipating in NBVM testing.
Although such participa-
tion was suggested in the
September, 1978, issue of
QST, there is little useful in-
formation which non-
NBVM stations can gather
by listening to frequency-
companded signals.

1t would be shortsighted
simply to dismiss a tech-
nology that promises more
efficient use of the amateur
bands. However, it is equal-
ly shortsighted to jump at
the first new technique to
come along and begin pro-
moting it as the most impor-
tant innovation since single
sideband. This tends to
discourage exploration of
other promising methods
such as digitalized speech,
time multiplexing, and syn-
chronous detection.

Regardless of the meth-
ods used to achieve a sav-
ings in spectrum, the advan-
tages of reduced band-
width, power savings, and
signal-to-noise ratio im-
provement must be weighed
against the increased com-
plexity, loss in fidelity, and
higher cost. When SSB was
introduced, most amateurs
were skeptical of the new
mode, much as they are
now skeptical of NBVM. In

the case of SSB, though, its
clear superiority over AM
convinced the skeptics; the
benefits obviously out-
weighed the costs. After
our tests, we at 73 do not
believe that NBVM, as ap-
plied in the VBC Model
3000, offers that same
clear superiority over our
present modes of commu-
nication.

More experimentation
with reduced-bandwidth
techniques is needed. Also,
it's important that ideas be
shared among experiment-
ers. If you are having suc-
cess with any reduced-
bandwidth system, includ-
ing VBC’s Model 3000, be
sure to document your
work, write it up, and send it
to us for publication in 73.
Let’s all work together to
develop a viable sys-
tem.l
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M &M For Quality Ham
Products at Discount Prices!

LINEAR TRANSVERTERS

M&M has been appointed the exclusive U.S. distributor for these new
products from SOTA Communications Systems Ltd.

These units are produced by SOTA under a license agreement from
UKW, and are the commercial versions of some products previously in
issues of VHF Communications.

1286 TRANSVERTER

® Receive NF under 3 dB °
e |mage Rejection 20 dB or better

e Qutput Power 2v2W min

1296 CONVERTER

e Receive portion of transverter only with same specs
1296 POWER AMPLIFIER

o 50W output .
e Compatible with transverter

Covers 1296-1298 with
28-30 MHz input.
144 MHz available soon.

Built-in AC Supply

M&M has the items listed below for immediate delivery. Call for quote
now before prices go up at first of year.

TRANSVERTERS

SOTA 23 cm 2W out 28 MHz in $499.95
SOTA 23 cm 2W out 144MHz in $499.95
SOTA 70 cm 15W out 28 MHz in $424.95
CONVERTERS

SOTA 23 cm 28 MHz IF 3 dB NF $149.95
SOTA 23 cm 144 MHz IF 3 dB NF $149.95
SOTA 70 cm 28 MHz IF 2 dB NF $124.95
LUNAR 70 cm OSCARBOX ‘J $124.95
POWER AMPLIFIERS

SOTA 23 cm 50W output AC Supply $699.95
SOTA 70 cm 50W output AC Supply $499.95
MMW 70 cm 50W out 12.5V (MML 432/50) $369.95
LUNAR 220 & 144 MHz power amps also - call for quote
ANTENNAE

S| 23 cm 28 el Loop Yagi $59.95
RIW 70 cm 19 el Yagi $59.95
NMT 1.3 m 11 el Yagi (220 & 223 models) $54.95
NMT 2 m 11 el Yagi (144 & 146 models) $59.95

Year end close out KR-500 elevation rotors - $150.00

YAGI ANTENNAS

Announcing the new NMT-11 series of 144 & 220 MHz Yagis.
Originally developed by WB6NMT for his pioneering 220 MHz work,
these modern designs meet the demanding criteria required by all
serious VHFers. High gain with high efficiency; good mechanical
strength without additional boom structures; vertical or horizontal
mounting; all elements ¥ "’ thru the boom, insulated mounting; driven
element Y2’/ brass tubing with tunable insert (may be silver plated); in-
tegral 50 ohm 4:1 balun included; S0239 or type N connector options;
models for each sub-band for optimum performance where you want it.
EME proven on 144 and 220 bands.

General Specs: 144 MHz Model 220 MHz Mode!
Boom Diameter 1% 1%

Active boom length 17.4 ft 11.5 ft

Mast clamp accepts to 2v2"” diam to 2v2"' diam

Va'’' aluminum
Va'' brass w/ insert

Va ' aluminum
Va' brass w/ insert

Parasitic elements
Driven element

Beamwidths 31° E 34° H 31° E 34° H
Stacking (-20 dB lobes) 9.9' E 8.8 H 6.5 E 5.8 H
Stacking (max gain 129" £ 11.9 H 84" E 7.8 H

SWR (at resonance) less 1.1:1 less 1.1:1

Relative gain -0.5 dB ref 3.2 NBS -0.5 dB ref 3.2 NBS
Bandwidth NMT-11/144 144-146 MHz

145.5-148 MHz
220-222.5 MHz
222-225 MHz

Bandwidth NMT-11/147
Bandwidth NMT-11/220
Bandwidth NMT-11/223

KEN PRO KR 500
ROTATORS

SPECIAL YEAR END
CLOSE-OUT PRICES!

RIW ANTENNAS
SPECIAL YEAR END
CLOSE-OUT PRICES!

AIGA ROTORS
SPECIAL YEAR END
CLOSE-OUT PRICES!

o

M&M

v M76

RF DISTRI;UTORS

2785 Kurtz Street, Suite 4, San Diego, CA 92110
P.O. Box 82183, San Diego, CA 92138

CALL (714) 299-9741

v~ Reader Service—see page 195
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Gary McClellan
2500 N. Harbor Bivd.
Fullerton CA 92634

Frequency Counter Survival Course
—use that gadget wisely

y article in 73, “DMM

Survival Course,”’
(May, 1978, page 62), was
so well received that |
thought a continuation of
the articles on test equip-
ment would be helpful to
the public. | was (and still
am) surprised at how much
ignorance there is in using
modern test equipment;

|
z.s.é;a“ J"\

however, that may not be
the fault of anyone but the
people who write the
equipment operating
manuals! This is true in the
industry where test-
equipment manufacturers
assume that the user
already knows how to use,
at least basically, a DMM,
counter, scope, or what-

The shape of things to come. .. a pocket-sized 135-

MHz counter.
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ever. So the manuals are
usually very general, and
that doesn’t help out the
average ham-radio user, an
occasional test-equipment
user, very much! Anyhow,
that’s my impression of
some manuals | have seen
on new test equipment,
plus the general consensus
of a lot of input from hob-
byist users. Since those
new test instruments cost
so much more than in the
old days, but do so much
more for the money, it pays
you to learn about your
equipment! And that is
what this article is about.
We will primarily deal with
the pitfalls seldom dis-
cussed in operating manu-
als and learn how to get the
most in performance out of
our frequency counter.

If you are one of those
who just bought a counter,
congratulations! Con-
gratulations, that is, for
surviving all those advertis-
ing blitzes for units with
nearly every feature and
for buying a device you’ll
wonder how you ever did
without. Counters are
popular to make because
they are easy to build (In-
tersil makes a 2-chip
counter set) and easy to
calibrate. That means a
relatively low overhead in-
vestment is possible for the

manufacturer.

Counters are pretty easy
to use on the surface; just
connect power, a signal to
be measured, and read off
the frequency. Great! That
is where your troubles can
begin. First, let's look at
your power supply. If the
unit is battery-powered, a
slight error can be in-
troduced by weak or over-
charged batteries. Usually,
this is on the order of a few
parts per million (ppm) or,
say, 1-2 Hz out of 1 MHz.
The counters using the In-
tersil chip set, widely used
in ham counters, are stable
to within 1 ppm, but | have
evaluated other counters
with errors of 10 ppm (10
Hz/1 MHz) and worse. This
is especially apparent with
weak batteries. Also, your
input sensitivity (sensitivity
to the input signal being
measured) may drop with
weak batteries. This can
cause errors in your mea-
surement if you are mea-
suring a weak signal. The
input picks up only part of
the signal being measured;
your frequency reading
will be low. Play it safe and
always keep your batteries
fully charged! Or use the
charger to power your
counter. Ac-powered units
are less prone to power
problems, but there is one
type of counter that is sen-



sitive to the line frequency.
You don’t see many of
these counters anymore;
they are cheapies, but, for
a time, Hewlett-Packard
and several surplus dealers
offered units that derived
their clock timebase (deter-
mines the accuracy of your
counter) from the power
line. These units are only
about £0.033% accurate
when powered from a wall
outlet, and accuracy is
zilch if the unit is powered
from a generator or in-
verter in the field. Needless
to say, if you have one of
these units, power it off the
ac line or build a crystal-
controlled clock generator
for it.

The signal you apply to
your counter is important,
too. In fact, | could write a
book on the subject. But
I’ll cover only the most im-
portant areas that will af-
fect you in this article.

The type of signal is very
important. If you feed your
counter a signal that is
varying in amplitude, or
contains some FM, you will
get a changing, often inac-
curate reading. That is
because your counter mea-
sures or counts the num-
ber of cycles in your un-
known signal in a given
length of time. The time is
called “gate time” and is
usually 1 second, 0.1 sec-
ond, and so on. Some
counters even have a
10-second gate time for
audio signal measurement.

The point is, your ac-
curacy depends upon the
stability of your signal to be
measured! If your are
measuring the frequency
of a transmitter, you must
use the CW position. No
AM, FM, or SSB allowed.
Modulation causes changes
in the signal and a shifty
reading on your counter.
Also, play it safe and use a
dummy load on your trans-
mitter to prevent QRM. |
might add that there are
special counters with
phase locked loops that
will track FM signals, but

they are still too costly for
home use. If you are ex-
perimenting with circuitry
on the bench, such as with
an oscillator circuit, you
may find the counter causes
drift when it is connected
directly to the circuit. In
this case, couple your
counter to the output of
the circuit with a small
value capacitor/resistor
combination (I found that
a 5-pF/100-Ohm combina-
tion is okay at VHF fre-
quencies). Or, if your fre-
quency is below about 60
MHz and your counter has
a 1-meg input impedance,
use a x10 oscilloscope
probe. You'll lose sensitivi-
ty, but you’ll make a big
gain in stability. The idea
here is to couple your cir-
cuit as loosely as possible
to the counter (a dummy
load) to reduce drifty read-
ings. Coax cable becomes a
load as the frequency goes
up, so try to avoid using
cable between your oscil-
lator and the counter. In-
stead, put the coupling
cap/resistor between the
circuit and your counter’s
input cable. Luckily, this
type of stability problem
doesn’t come up often, but
you should be aware of it.

The amplitude of your
signal is important, too. It
must not be too low or
your counter will count on-
ly part of it, or worse, noise
on it, and give a false
reading. At the same time,
the signal must not be too
great or you’ll run the risk
of damaging the input of
your counter. Since a sick
counter generally must be
sent to the factory, fixed,
and returned, you’ll be sav-
ing yourself a lot of trouble
if you pay attention to the
level of the signal you ap-
ply to your counter!

Weak signal can be quite
a problem, first in the fact
that you must be aware of
it. Most counters will
display a frequency higher
than the true frequen-
cy—if they read at all. This
is due to noise spikes that

ride on top of the signal.
Needless to say, a weak
signal can fool you.

The secret of success is
to be sure you have enough
signal! On most counters,
this is a level above 50 to
100 mV rms. If you aren’t
sure, increase the signal
level to the counter by
coupling better to the
source. If you are measur-
ing a transmitter and using
a whip antenna on your
counter, move the whip
closer to the feedline or
transmitter antenna. If you
are experimenting with a
circuit, try another pickup
point and compare read-
ings. You will find that in-
creasing the signal beyond
a certain point determined
by the counter will cause
no further change in your
readings.

| can’t emphasize too
strongly how important
your minimum signal level
is; it plays a big factor in
the accuracy of your mea-
surements! The signal level
must not be too great or
you will damage the front-
end circuitry in your
counter. This is very easy
to do around transmitters
(more to follow).

Ideally, the owner’s
manual will spell out the
maximum signal voltage to
apply to your counter. You
should find that it is
related to frequency; 120
volts ac, 60 Hz, and on
down to 20 volts at 30 MHz
is a typical spec. If you
aren’t sure how much the
maximum level is, use 10
volts rms as a rule of
thumb. Also, any dc offset
in that signal must be
tolerated; most counters
are limited to about 100
volts dc plus the signal
peak value. Check your
manual for any info on dc
offsets; if there is no men-
tion that the counter will
take dc voltages, put a 0.1
uF capacitor in series with
the input lead whenever
you measure signals at the
collector of a transistor,
or anyplace else dc-plus

signal would be present. If
you don’t block out the dc
component, the counter in-
put stage may be biased on
so hard that it won’t count
your signal. This s
especially important as
most service/hobby grade
(the ones in the plastic
cases) counters are af-
fected by dc offset.

An area that must be ex-
plored is the relation be-
tween counters and radio
transmitters. Usually, the
operating frequency is
measured by sampling off
a signal in a low-powered
stage in the transmitter,
which is run in the CW
(tune-up) mode. Since it
usually isn’t practical to do
this with existing trans-
mitters, you must do the
next best thing and use a
whip antenna on the count-
er. This works well, but
noise pickup can be a prob-
lem with high-impedance
inputs. This problem shows
as random counting with
no signal, and the cure is to
tie a 1-mH rf choke across
the input. With low-impe-
dance inputs, this is no
problem, however. In
operation, the counter/
whip is placed near the
transmitter or its antenna,
if possible, and the fre-
quency is read off the
counter display when the
transmitter is keyed. This is
easy and convenient to do.
However, someone is sure
to connect the counter
directly to the transmitter.
Don’t!

Let me illustrate what
happens: Several years ago
I was an NCO in an in-
strument shop at an Army
post. One of the troops
connected a counter to a1
kW linear and transceiver
under repair. When he
pressed the mike button,
both the linear and the
counter went up in a big
cloud of smoke. Needless
to say, that was a very ex-
pensive accident! And the
Fort Huachuca instrument
lab lost a budding (but
misguided) technician!
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Never make the costly mis-
take this guy did. And one
more thing: Use a dummy
load whenever possible.
After you have power
and a signal to be mea-
sured, you are set to read
the frequency off the dis-
play. To get the most ac-
curate reading, you must
take full advantage of all
digits you have. Try to fill
up as much of the display
as possible; a readout
of, say, 60.0000 MHz is
much more accurate than
0060.00 MHz. Remember
that the larger the number,
the more accurate your
reading will be. This is
because you will have sev-
eral forms of error in the
two right-most digits; there
isa =1 count error (or 1)
in the right-most digit, and
any errors in your timebase
will show up in this and the
next digit. So, if you refer
to the frequency illustra-
tion just made, the errors
would show up in the 1k
and 100 Hz positions, and
that is better than having
your errors show up in the
100k and 10k positions. To
fill up the display, just set

your timebase switch for
longer gate time, which
gives you more numbers.
Generally, a 1-second gate
time will provide optimum
accuracy in your measure-
ments. Also, most non-
switchable counters have
this gate time built in, so
you are all set. However,
this holds true only for rf
signals. If you are measur-
ing audio or other low-
frequency signals, you will
run into trouble with a
1-second gate time. Why?
Suppose you are measur-
ing 100 Hz. With a 1-sec-
ond gate time, you will
measure “100”. In reality,
you will see readings like
099", 100", “101”, “100”,
and so on. This is the result
of the 1 count error men-
tioned earlier. That is a
*+1%error! If you can live
with 1%, fine! But if you
are fussy like me, you'll
switch your counter to the
10-second timebase posi-
tion and read “100.0” Hz
and get an error of only
01%. Of course, if you
don’t have a 10-second
timebase position, you are
stuck. But more counters

pletely false reading.

Square-Wave Input Signals and Your Counter

This is one section that deserves special mention and
that is why it is in a section of its own. Sooner or later, most
counter users try to measure square-wave signals with a
counter. The result is error in the readings, with a display of
double the correct frequency being typical. There are sever-
al reasons for this, the most important being the fact that
most counters will trigger on both the positive and negative
edge of each half cycle of the waveform, effectively giving a
reading of double the correct value.

Also, the harmonic-rich signal can cause ringing in your
cables and, in some cases ringing in your input circuitry. The
counter may trigger on these *‘rings” and give you a com-

The solutions to these problems are fairly simple and
straightforward. If your problem is cable ringing, connect
(terminate) the counter end of the cable with a 50-75-Ohm
resistor. The value is to match the characteristic impedance
of the cable. Or use the low-impedance input (often VHF
prescaler input) on your counter for best results. If the
resistor drags down your signal too much, eliminate or
sharply reduce the size of the cable; longer cables aggra-
vate ringing. If your counter front end is at fault, and at HF
frequencies this will often be the case, try to “soften” the
edges of the waveform you are measuring by using a x10
scope probe between the counter input and your signal. This
simple step will often work with high-impedance counter in-
puts and TTL level signals. Try it!
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have them, and better yet,
many have a method for
even greater accuracy
—period measurement. In
this mode, you measure
frequency in terms of
period, then convert from
time back to frequency. If
your frequency is stable,
you can push out your ac-
curacy at least to 0.001%.
If you have a counter-timer
with period measurement,
use it for speedy, accurate
measurements of frequen-
cies below 10 kHz.

As an interesting side-
light, | worked with an
interesting application of
time-period counters sev-
eral years ago. Digital
watches must be calibrat-
ed after they are assem-
bled. The watch is placed
over an electrostatic
pickup and energized. The
“noise’’ from the LED
display (LCD watch in my
case) is picked up and
counted. It is then
measured on a period
counter and converted to
numbers showing % devia-
tion from the correct fre-
quency. The operator ad-
justs the watch so that the
reading is 00. And the re-
sult is a very accurate
watch! This idea isn’t new;
| believe it was used with
analog watches, but it is
still simple and clever. And
fast, too. We built a unit
like this in 1973 thinking
the idea was original, but it
wasn't.

Now that you have a
good idea of how to get the
most accuracy out of your
counter and have read
about the pitfalls most
counters have, let’s con-
centrate on other areas
that affect the perfor-
mance of your counter.

First, the operating
temperature your counter
is used in affects accuracy.
Ideally, that counter
should be used as close to
the temperature it was
calibrated at as possible.
Why? The crystal used to
generate the clock or time-
base is temperature sen-

sitive. Also, the oscillator
circuit used in conjunction
with it is, as well. If you use
the counter at a different
temperature than what is
calibrated at (hopefully 25°
C.), error will creep into
your readings. The amount
of error can be as high as 20
ppm, enough to affect your
readings. And the effects
of the error really show up
when you are measuring
low frequencies. Also, at
VHF frequencies, the error
can throw you off. So the
best thing for you to do is
operate your counter as
close to 25° C. as possible. |
might add that the more ex-
pensive counters have
temperature-compensated
oscillators (medium-cost
units) or temperature-con-
trolled ovens (high-priced
units). The oven-controlled
counters are normally left
plugged in with the oven
and oscillator left running
at all times, so accuracy is
optimized. Regardless of
what type of counter you
own, it should be turned on
for at least a half hour
before use. This will allow
the internal temperature to
rise and stabilize, allowing
the best accuracy. If you
own a battery counter, this
isn’t possible, of course,
but using it at room tem-
perature will still give you
the best accuracy.

You should know that
the crystal in your counter
is also subject to aging.
That means that with time
and use its frequency will
drift. Also, changes in the
oscillator components will
probably result in the same
effect, in even greater
magnitude. So, if you are
going to be making a
highly-accurate measure-
ment, calibrate the counter
on a frequency standard
first, then use it as soon as
possible (hopefully with-
out turning it off if the
counter is ac-powered).
This one step can often
“buy” you an extra 20 Hz
of accuracy or so. It’s an
important step! This mag-



NEW MFJ-410 ““Professor Morse’ lets you . .. )
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COPY CW FASTER AND UPGRADE QUICKER

NEW MFJ Random Code Generator/Keyer sends unlimited random code
in random groups for practice. Never repeats same sequence. Tailor
level to your ability. Vary speed 5 to 50 WPM. Vary spacing between
Characters. Speed Meter. Full Feature Keyer. sends uniimited random cods.

Never repeats same sequence.
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Vary speed 5-50 WPM.
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Copy code faster and upgrade quicker. Now you
can tailor the level of code practice to your exact
needs. Practice copying code anywhere and any-
time you have a spare moment. Practice at home,
in bed. driving to work, during lunch, etc

The new MFJ-410 “Professor Morse” is a
computer-like random code generator and keyer
that sends an unlimited supply of precision Morse
Code in random groups.

It never repeats the same sequence so you
can't memorize it like code tapes.

Vary speed 5-50 WPM and read on speed meter.

Vary spacing between characters and charac
ter groups (for example, copy 5 WPM with 13
WPM characters) to give proper character sound
at low speed.

&smct alphabetic only or alphanumeric plus punc

tuation (period, comma, question, slash, double dash.)

Tone control. Room filling volume. Built-in
speaker. Ideal for classroom teaching. Earphone
jack (2.5 mmy for private listening.

Uses 110 VAC, or 9-18 VDC, or 4-C cells (for
portable use). Dptional cable for car cigarette light-
er ($3.00). 6x2x6 inches.

Built-in full feature keyer. Volume, speed, in-
ternal tone and weight controls. Weight control
adjusts dot-dash space ratio; makes your signal
distinctive to penetrate QRM. Speed meter works
for keyer, too. Tune switch keys ftransmitter for
tuning. Reliable solid-state 5
keying: grid block, cathode, o
solid state rigs. OPTIONAL
BENCHER IAMBIC PADDLE.
Dot and dash paddles have fully adjustable ten-

sion and spacing. Heavy base with non-slip rub-
ber feet eliminates “walking”. $39.95.

Order from MFJ and try it — no obligation. If
not delighted. return it within 30 days for refund
(less shipping). Qne year unconditional guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $149.95
plus $3.00 shipping for MFJ-410 and/or $39.95
plus $3.00 shipping for Bencher paddle.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information,
orderfrepair status. Also call 601-323-5869 out-
side continental USA and in Mississippi.

MFJ ENTERPRISES INC.J

BOX 494, MISSISSIPPI STATE, MS 39762
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Arlington Heights, Illinois
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WE MOVED TO THE ARLINGTON PARK RACETRACK EXPO CENTER

146.94
HOW MUCH ARE THE TICKETS? $2.00 By Mail Talk in
$3.00 At The Door
SEND CHECKS TO WCRA*®
Acres of Parking — Hundreds of Free Tables

WHAT'S SO GOOD ABOUT THAT?

DETAILS? Call WB9OTTE (312) 766-1684
‘"WHEATON COMMUNITY RADIO AMATEURS : BOX QSL

Hourly Prizes

MAIN PRIZE Kenwood 180S Station

WHEATON, ILLINOIS 60187

azine has described several
methods of calibrating
counters using the TV
chroma subcarrier (“In
Search of the Ultimate
Counter Calibrator,” R.
Bloom, April, 1978, 73), and
I can’t think of a better use
for a TV. Pick a show you
hate for best accuracy.
Note that it must be a live
network show!
Surprisingly, the place in
which you keep your
counter can affect ac-

+” Reader Service —see page 195

curacy. Most hams love to
stack their equipment, and
that may mean the counter
goes on top of a hot re-
ceiver or transmitter. The
result is a slow drift in the
displayed frequency as the
counter case warms up. Try
not to do this!

There are a number of
miscellaneous hints for
you to remember in using
your counter. First, place
the counter in a place
where it can easily be seen,

and yet is not likely to fall
on you or into a live piece
of equipment. If the
counter is dropped, always
recheck its accuracy, as
shock changes the crystal-
frequency and oscillator-
trimmer settings. Use a x10
probe, or set the counter’s
attenuator for x10 if it has
one, when measuring large
signals over a few volts.
And keep the counter dis-
play away from sensitive
pieces of equipment.

Modern counters have
multiplexed displays and
the noise they generate can
drive a receiver up the
wall!

Let me sum this up by
saying it is always worth
your time to use the sug-
gestions | have made and
to avoid the pitfalls | have
mentioned. By doing so,
you should be able to get
longer life and better
accuracy from vyour
counter.l
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DX with a Difference:
the Utility Stations

— when the ham bands get frustrating, give SWLling a try

W. Page Pyne WA3EOP
PO Box 1062
Hagerstown MD 21740

With the recent emer-
gence of general fre-
quency coverage added to
high quality ham trans-
ceivers, we hams may find
ourselves drifting the dials
beyond our band edges. In
fact, our ability to listen
and our right to listen to
anything we please may
bring us to stop the dial on
what are known as utility
stations.

A utility station is any
station (excluding ham
radio) which does not
beam its transmissions for
the general public. These
broadcasts are limited to
specific audiences and
may be run by worldwide
government or commercial
enterprises.

By now, we all know of
public service broadcasts
of fire, police, and am-
bulance services which, by
nature, are best trapped in
the VHF and UHF world,
where mostly they have mi-
grated. However, there is a
world of interest and ex-

Call and Location Frequency
BPV Shanghai, China P.R. 9368
CCcV Valparaiso, Chile 8558
CHU Ottawa, Canada 3330, 7335, 14670
FTK77 Pontoise, France 10775
DAM Elmshorn, Germany F.R.  8638.5, 16980.4
NPN Mariana, Guam 4955, 8150, 13380
PLC Jakarta, Indonesia 11440
VWC Calcutta, India 4286
12745
NSS Annapolis, Maryland 5870, 8090, 12135

citeinent hiding between
the ham bands on the com-
mercial and military chan-
nels, available on any
general-coverage trans-
ceiver or receiver.

One note of warning: Al-
though you are allowed to
listen as you please,
Secrecy of Communication
laws generally prevent you
from revealing what you
have heard.

What can you hear?
There are at least four
distinct types of services
which make up the utility
stations. These are time-

Air Schedule (GMT)

5 min. before 0600, 1100, 1300,
1500, 1700, 2100, 2300

5 min. before 2000, 0100

24 hours French & English

5 min. betore 0800, 2000
1155-1206

5 min. before 0600, 1200, 1800,
2400

5 min. before 0100

5 min. before 1630

5 min. before 0830

5 min. before 0500, 1100, 1700,
2300

Table 1. Interesting time stations.
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and frequency-standard
stations, aeronautical and
weather stations, coastal
stations, and fixed point-
to-point stations.

Time- and Frequency-
Standard Stations

Most of you are familiar
with the transmissions
from WWV and CHU.
These are the main North
American time and fre-
quency stations. In the
case of WWYV, propagation
and weather information
to a degree is included with
the regular time informa-
tion. There are, however,
other stations, near and far,
which operate like “clock-
work.” A list of some of the
more interesting ones
(some easy, some hard to
hear) is included with this
article (see Table 1).

The Aeronauticals

The aeronautical sta-
tions, especially the
weather stations, utilize
announced frequencies on
a time-shared basis. It is
quite possible, given the
right propagation condi-



CUSTOM TRANSFORMERS

A .
¥ F@l
l ,
HEAVY-DUTY
BTILK-2000 Plate $135 HEATHHA-10 Plate $115
COLLINS 30S-1 Power $215 HEATH HX-10 Power $95
COLLINS KWS-1 Plate $135 HEATHSB-220 Plate $125
COLLINS S16F-2 Power $ 95 HENRY 2K Plate $150
DENTRON 160-10L Power ..$12S  HENRY2K-2 Power $155
DRAKE L4B Plate $165 HENRY 2K-4 Power $165
GONSET CSB- 100 Power $ 95 HENRY 3K-A Plate $16S
GONSET CGSB-201 Power $13S  HENRY 3K-A DC Choke $ 85
H-CRAFTERS HT-32 Power $ 95 EF|T-BOLT Plate $125
H-CRAFTERS HT-37 Power $ 95 EF) 500 Modulation $ 95
HEATH DX-100 LV Power $ 95 EF) 500DC Choke $ 75
HEATH DX- 100 Mod!| $ 95 NATLNCL-2000 Plate $125
OFF-THE-SHELF SPECIALS
PLATE XFMR: 3000 VAC @ 3.0ACCS 230PRI-| 20LB $450
PLATE XFMR: 2400 VAC @ 1:5AICAS 220/240PRI-41LB 4150
PLATE XFMR: 3000 VAC @ 1.5A CCS 230 PRI-60LB $195
PLATE XFMR: 3000 VAC @ O.7AICAS 115/230 PRI-27LB $11S
PLATE XFMR: 3500VAC @ 1.OAICAS115/230PRI-4 (LB ..$150
PLATE XFMR: 4000/4600 VAC @ 1.5A ICAS 230 PRI-60LB $195
PLATE XFMR: 6000VCT @ 0.8ACCS 115/230PRI-41LB $150
FILMT XFMR: 5.0 VCT @ 30A 117 PRI-9.5LB $ 3¢
FILMT XfMR: 7.SVCT@ 21A117PRI-9.5LB $ 30
FILMT XFMR: 7.5VCT@ 55A 115/230PRI-14.6LB $ 65
FILMT XFMR: 7.5VCT @ 75A 115/230PRI-20.21LB $ 95
FIL CHOKE 30 AMP Bifilar Woundon V2" 'x7"" rod $ 9
DC CHOKE: 8.OHenries@ !.5 AMPDC 4 ILB $150
SWG CHOKE: 5-30Henries @ 1.0 AMPDC 23LB $100

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS
Many others siso available. Write for free list or quote on sny custom
transformer, choke, or satursble reactor.

Peter W. Dahl Co.

4007 Fort Blvd. - El Paso, Texas 79930 ;
Telephone (915) 566-5365 =

Lamture any

mooet TR70A

ATV RECEIVING CONVERTER, 420-450 MHz

* TUNABLE-vernier tuned, 420 to 450 MHz
* HIGH PERFORMANCE-low noise RF preomp.,
mosfet mixer, mosfet IF omp.[Ch2 or 3 ou'r
+ SELF-CONTAINED -including power supply
+ 1 YEAR WARRANTY
 PRICE: $ 88.90 [includes shipping. Add $1.15 for
COD shipment]

To order, or receive detailed information,
write us or call us at 1-812-336-4775

APTRON
LABORATORIES “*°

PO BOX 373, BLOOMINGTON, INDIANA, 47402
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Tri-Ex’s
“L’il Giant”

- A Tower
< For All

1
/A

]

MODEL NO. ED40 $595

Like a legendary character of yesteryear, the
new TRI-EX “L'lL GIANT" is destined to become
a modern-day Superstar . . . among crank-up
towers that is.