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ICOM has your winning line-up for fixed, portable, 220MHz. The 25-watt output IC-375A receives 216.0
and mobile operations on today's hottest amateur bands. 236.0MHz, transmits 220.0-225.0MHz, and includes AC
Slide into the winner's circle with ICOM’s deluxe “75" supply. A genuine masterpiece!
series transceivers, with a team committed to excellence
from VHF to UHF communications. Each compact all- 440MHNz. Enjoy top-notch 430.0-450.0MHz operation wi
mode unit delivers maximum performance, reliability, the 25-watt IC-475A featuring AC supply, or go high
and ease of operation. It's a championship line-up! er using the 75-watt, AC/DC-powered C-475

All *“75” series transceivers are an FMer's dream i R '

‘super rig.

6 METERS/10 METERS. Join the fun of sunspot

cycle 22 openings with the superb 10-watt IC-5752
It receives 26-56MHz, transmits 28-29.7MHz, ani
50-54MHz, and includes AC supply. The
IC-575A, a true superstar!

ICOM HAS ALL YOUR

BASES COVERED! Mec

the unbeatable line-up
of ICOM equipment at
your local ICOM

O dealer.

ICOM America, Inc.

2380-116th Ave. N.E., Bellevue, WA 98004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 1286, Irving, TX 75063
1777 Phoenix Parkway, Suite 201, Atlanta, GA 3034

ig with 99 tunable memories, four scan modes, odd
offsets, packet compatibility, scanning mic and DDS
system for data input. SSB/OSCAR delights
include dual VFOs, PBT, crystal-resonant
IF notch, noise blanker, and semi/full
CW break-in. The glamorous “75"
units provide ultimate
mobiling flexibility.

SUPER SCANNING

Monitor all of today’s
action with four scan-
ning modes: spectrum,
prcagrammable, mode,

and memory. Scans 99
memories 1n five seconds!

4 K-575A
I 6 Meter/10Meter Transceiver

2 METERS. 1COM’s 25-watt
IC-275A VHF leader receives
138.0-174.0MHz including the public
service, marine, and weather gands,
and transmits 140.1-150.0MHz. In-
cludes AC supply. The IC-275H is 12-

g ICOM CANADA, A Division of ICOM America, Inc.,
‘mlé D'(I;l powered, pr %duces 1[::} R’gt LS Du]t put, IC-275A/H 3071 - #5 Road, Unit 9, Richmond, B.C. VEX 2T4
and will operate with extern supply. 2 Moler Transcoivers il stated specifications are approximate and subject 10 chang

Two of ICOM’s heavy hitters!

without notice or obligation. All ICOM radios significantly
exceed FCC regulations limiting spurious emissions. BA1187-



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

* |nitiate phone calls from your HT or mobile
¢ Receive incoming phone calls
NEW!e Telephone initiated control. . .

G o S T

speaker phone as a control head.

Operate your base station with complete control from any telephone
Change frequencies from the controlling telephone

Selectively call mobiles using regenerated DTMF from any telephone
Eavesdrop the channel from any telephone
Use as a wire remote using ordinary dial up lines and a

® 0—P—o0e

OTMF  COs CON

=gl

2 il

." 7 CONNECT SYSTEMS INC

The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re-
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri-
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in-
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con-
tact your dealer or CSl to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun-
ications.

.~ = NEW FEATURE

e

nect

.~ Fully regenerated tone dialing

« Pulise dialing
e |0ll protection

e Secret toll override code
e Busy signal disconnect
.~ Dialtone disconnect

e CW identification
e Activity timer
e Timeout timer

~ % |[# or multi-digit connect/discon”

m Connects to MIC and ext.
speaker jack on any radio. Or

connect internally if desired.

m Can be connected to any HT.

(Even those with a two wire inter-
face.)

B Can be operated simplex,

through a repeater from a base

station or connected directly to
a repeater for semi-duplex opera-
tion.

m 20

minutes typical connect time

B Made in U.S.A.

~ Telephone initiated control

.~ Reqgenerated DTMF selective calling

e Ringout

~ Ringout or Auto Answer on 1-8 rings 2
« Busy channel ringout inhibit 3

» Status messages

~ Internally squelched audio
e MOV lightning protection
.~ Front panel status led's

OPTIONS

1. Y2 second electronic voice delay

~ Separate CW ID level control

W T

~ 24 dip switches make all features

user programmable/selectable.

FCC registered coupler
CW ID chip

CONNECT SYSTEMS INC.

23731 Madison St.
Torrance CA 90505

Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY

Milwaukse W, Wickliffe OH.
Orlando FL. Clearwater FL,
Las Vegas NV

BARRY ELECTRONICS CORP.
New York NY

EGE, Inc.
Woodbridge VA

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Anaheim CA, Burlingame CA
Qakland CA, Phoenix AZ
San Diego CA, Van Nuys CA,
Atlanta GA

HENRY RADIO

OMNI ELECTRONICS

Los Angeles CA Laredo TX
INTERNATIONAL RADIO SYSTEMS PACE ENGINEERING
Miami FL Tucson AZ
JUNS ELECTRONICS THE HAM STATION
Culver City CA Evansville IN
MADISON ELECTRONICS SUPPLY WESTCOM
Houston TX San Marcos CA
MIAM| RADIO CENTER CORP. CANADA:
Miami FL CARTEL ELECTRONIC
MIKES ELECTRONICS mgrnmug g“-‘-’*
Ft. Lauderdale, Miaml FL m"“r{:és_l'_ hrate =
- RADIO SYSTEMS, LTD.
Mﬁﬂ%ﬂflﬂmﬂﬁ CORP. Voot BE.
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Magnetic

Attraction

Tired of paying higher and higher prices for
V.H.F. magnetic mount antennas? Hustler has
the solution. Two new series of antennas at
suprisingly affordable prices. Built with the
same quality and performance you expect
from a Hustler product. Designed to offer vou
years of trouble-free operation. Priced to

save you money.

}‘ X ‘5 I'RIES (pictured mounted)
® 5.4 db gain | 5/8 wave
* 200 watt rating
* |5 foot coax
PL-259 connector installed
* Magnetic mount holds to
100 mph

Model FX-2
(Also Available in Black)

Model FX-2 — 2 Meter, black & chrome
Model FX-220 — 220 MHz. black and chrome

s

Also Available in Black
Model FX-2B. 2 Meter
Model FX-220B, 220 MHz.... 29.95 ca

I{X S !i[{ l E-S (pictured lying down)

* 3 4 db gain | 5/8 wave
* 100 watt rating
® |5 foot coax
PL-259 connector installed
* Magnetic mount holds to 75 mph

Model RX-2
(Also Awvailable in Black)

Model RX-2, 2 meter black and chrome
Model RX-220, 220 MHz. black & chrome

- 19.95.

Also Available in Black
Model RX-2B. 2 meter 2
Model RX-220B. 220 MHz 24.95

One Newtronics Place
Mineral Wells, Texas 76067
(B17) 325-1386
CIRCLE 269 ON READER SERVICE CARD



MFJ multi-mode
data controller

MFJ shatiérs the 6 mode barrier and the price barrier

MFJ) MULTI-MODE DATA CONTROLLER
T 0606 ¢ "

with the MFJ-1278 and gives you ... Packet, RTTY,

ASCII, CW, WEFAX, SSTV and Contest Memory Keyer

... 7 digital modes. .. for an affordable $249.95

Amateur radio’s newesi multi-mode
data controller -- the MFJ-1278 -- lets you
join the fun on Packet, RTTY. ASCII.

CW, Weather FAX, 55TV and gives you a
full featured Contest Memory Keyer
mode . .. you get 7 modes . . . for an
affordable $249.95.

Plus you get high performance HF/VHF/
CW modems. software selectable dual
radio ports. precision tuning indicator,
32K RAM, AC power supply and more.

You'll find it the most user friendly of
all multi-modes. It's menu driven for ease
ofuse and command driven for speed.

A high resolution 20 LED tunin
indicator lets vou tune in signals_fast in
any mode. All you have to do is to center
a single LED and you're precisely tuned
in to within 10 Hz -- and it shows you
which way to tune!

All you need to join the fun is an
MFJ-1278, your rig and any computer
with a serial port and terminal program.

You can use the MF.J Starter Pack to
get on the air instantly. It includes
computer interfacing cable, terminal
software and [riendly instructions. . .
everything you need to get on the air fast.
Order MFJ-1282 (disk)/MFJ-1283 (tape)
for the C-64/128 and VIC-20 or MFJ-1284
for the IBM or compatible, $19.95 each.

Packet

Packet gives vou the [astest and most
reliable error-free communications of
any amateur digital mode.

With MFJ's super clone of the industry
standard -- the TAPR TNC-2 -- you get
genuine TAPR software/hardware plus
more -- not a ""'work-a-like’’ imitation.

Extensive tests published in Packet
Radio Magazine (""HF Modem Perform-
ance Comparisons’’) prove the TAPR
designed modem used in the MFJ-1278
gives better copy with proper DCD
operation under all tested conditions
than the other modems tested.

Hardware DCD gives you more QSOs
because you get reliable carrier detection
under busy, noisy or weak conditions.

A hardware HDLC gives you full
duplex operation for satellite work or for
use as a full duplex digipeater. And, it
makes possible speeds in excess of 56K
baud with a suitable external modem.

Good news for SYSOPs! New software
lets the MFJ-1278 perform flawlessly as a
WORLI/'WA7MBL bulletin board TNC.

Baudot RTTY
You can copy all shifts and all

standard speeds lncludjng 170, 425 and
800 Hz shifts and speeds from 45 to 300

baud. You can copy not only amaiteur
RTTY but also press, weather and other
exciting traffic.

A high performance modem lets you
copy both mark and space for greatly
improved copy under adverse conditions.
It even tracks slightly drifting signals.

You can transmit both narrow and
wide shifts. The wide shift is a standard
850 Hz shift with mark/space tones of
2125/2975 Hz. This lets you operate
MARS and standard VHF FM RTTY.

You get both the American Western
Union and the international CCITT
character sets, Autostart for unattended
reception and selectable "'Diddle™.

A receive Normal/Reverse software
switch eliminates retuning and Unshift-
On-Space reduces errors under poor
receiving conditions.

ASCII

You can transmit and receive 7 bit
ASCII using the same shifts and speeds
as in the RTTY mode and using the same
high performance modem. You also get
Autostart and selectable "'Diddle’".

Cw

You get a Super Morse Keyboard mode
that lets you send perfect CW elfortlessly
from 5 to 99 WPM, including all prosigns
- it's tailor-made for traffic handlers.

A huge type ahead bulfler lets vou send
smooth CW even if you “"hunt and peck"’.

You can store entire QSOs in the
message memories, if you wanted to!
You can link and repeat any messages for
automatic CQs and beaconing. Memories
also work in RTTY and ASCII modes.

A tone Modulated CW mode turns
your VHF FM rig into a CW transceiver for
a new fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW mode lets you ID in CW.

The CW receive mode lets you copy
from 1 to 99 WPM. Even with sloppy fists
you'll be surprised at the copy you'll get
with its powerful built-in software.

You also get a random code generator
that'll help you copy CW faster.

Weather FAX

You'll be fascinated as you waich
WEFAX signals blossom into full

MF

MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53-4590 MFISTKV

Nedged weather maps on your printer.

Other interesting FAX pictures can also
be printed -- such as some news
photographs from wire services.

Any Epson graphics compatible
printer will print a wealth of interesting
pictures and maps.

Automatic sync and stop lets you set
it and leave it for no hassle printing.

You can save FAX pictures and
WEFAX maps to disk if your terminal
program lets you save ASCII files to disk.

Pictures and maps can be printed to
screen in real time or from disk on IBM
and compatibles with the MFJ-1284
Starter Pack.

You can transmit FAX pictures right
off disk and have fun exchanging and
collecting them,

Slow Scan TV

The MF.J-1278 introduces you to the
exciting world of slow scan TV.

You'll not only enjoy receiving
pictures from thousands of SSTVers all-
over-the-world bul you can send your
own pictures to them, too.

You can print slow scan TV pictures on
any Epson graphics compatible printer. If
you have an IBM PC or compatible you
can print toscreen in near real time or
from disk with the MF.J-1284 Starter Pack.

You can transmit slow scan pictures
right off disk -- there’s no need to set up
lights and a camera for a casual contact.

You can save slow scan pictures on disk
from over-the-air QSOs if your terminal
program lets you save ASCII files.

The MFJ-1278 transmits and receives
8.9, 12, 24, and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

Nothing beats the quick response of a
memory keyer during a heated contest.

You'll score valuable contest points by
completing QS0s so fast you'll leave your
competition behind. And you can snag
rare DX by slipping in so quickly you'll
catch everyone by surprise,

You get iambic operation with dot-
dash memories, self-completing dots and
dashes and jamproof spacing.

Message memories let you store contest
RST. QTH. call. rig info -- everything vou
used to repeat over and over. You'll save
precious time and work more QSOs.

You get automatic incrementing serial
numbering. In a contest it can make the
difference between winning and losing.

A weight control lets you penetrate
QRM with a distinctive signal or lets your
transmitter send perfect sounding CW,

More Features

Turn on your MFJ-1278 and it sets
itself to match your computer baud rate.
Select your operating mode and the
correct modem is automatically selected.

Plus. .. printing in all modes,
threshold control for varying band
conditions, tune-up command, lithium
battery backup, RS-232 and TTL level
serial ports, watch dog timer, FSK and
AFSK outputs. output level control,
speaker jack for both radio ports, test and
calibration software, Z-80 at 4.9 MHz, 32K
EPROM. and socketed ICs. FCC approved.
9x1Y2x9%2inches. 12VDCor 1 10VAC.

Get yours today and join the fun crowd!

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

MFJ . . . making quality affordable

CIRCLE 24 ON READER SERVICE CARD



Digital communications—what could be
easier? Just think about it.

The simplest thing to do with an electronic
device is to turn it on and off, or to change a
voltage from high to low or low to high. It's
easy for a man or machine to differentiate
between these two conditions or logic states.
A light turned on, for example, may mean yes,
while off means no; true and false; stop and
go; and so on. A simple communications sys-
tem like this is called binary, meaning to have
two parts.

In digital communications, all information is
expressed in terms of ones and zeros or bits
(binary digits). A device may interpret a high
voltage as a one, and a low voltage as a zero.
With two choices, the information passed in
such a simple system is obviously very limited.
Therefore, we need to expand the system'’s
“vocabulary.” We do this by creating digital
words, or bytes, made up of a convenient
number of bits, usually 8, 16, or 32.

Let's take a look at a system that uses two
bits for a digital word. The possible choices for
words are 00, 01, 10, and 11. The choice of
meaning for each digital word is ours alone.
We can assign, say, “yes’ and "'no'"to 11 and
00, respectively, and “probably” and "'unlike-
ly"" to 10 and 01, respectively. Or suppose we
wanted to express a voltage with our new vo-
cabulary. This gives us four choices: perhaps
0,1, 2, and 3 volts, or even 0, 15, 30, and 45
volts. Again, the choice is ours!

Now, let’s gel really adventurous and try to
express the alphabet and numbers 0-9 with
digital words. Thus, we need enough choices
for all upper and lower case letters (52) and
the numbers 0-9. That makes a total of 62
choices required. How large will our digital
words have to be?

Every time we add a bit onto a digital word,
the possible combinations increase by a fac-
tor of two. In the last example, we went from
two to four choices by adding one bit. Three-
bit words give us eight choices, and soon. To
accommodate 62 choices, we need digital
words six bits long, which actually produces
64choices (2 x 2 x2 x2x2x2=2¢=54)
in our digital vocabulary. Thus, we can have a
fairly complete alphanumeric digital vocabu-
lary with six-bit words, and even have enough
room for a couple of punctuation characters.

There are many digital coding schemes for
alphabets and special computer characters.
The five-unit Baudot code is used in ordinary
radioteletype (RTTY) transmissions. The sev-
en-bit ASCIl code provides 128 choices for
characters, and includes many characters pe-
culiar to computer operations.

How do we turn voice and other analog
signals into bytes? Special integrated circuits
known as analog-to-digital (A/D) converters
sample a signal periodically, measure its
voltage, and convert the voltage to digital
words. At the receiver, a D/A converter car-
ries outl the reverse process.

Once we have data into bits, the next step is

4 73 Amateur Radio » June, 1988

to send it over a radio link. Again, we normally
only have to worry about two choices—ones
and zeros. The simplest method would turn a
carrier on for a one and off for a zero, much
like Morse code transmission. This method is
called on-off keying (OOK). A more reliable
method of data transmission uses frequency
shift keying (FSK) in which two different tones
are used o represent ones and zeros. Phase-
shift keying (PSK) is not as common on the
ham bands as in the commercial world. This
method takes a constant frequency signal and
alters its phase (position in degrees) to send a
bit or digital word. A shift of 180 degrees is
known as biphase shift keying (BPSK).
Electronic communications links are sub-
ject to noise, and to minimize or eliminate
errors, many systems use some form of error
correction. Some error correction methods
simply identify that an error has occurred.
Parity schemes add a bit onto the end of a
byte. With even parity, the total number of
ones in a word will be an even number. For
example, if 11101100 is our data byte, the
parity bit added to the end would be a one:

Number 1 on your Feedback card

Welcome, Newcomers!

111011001, thus giving an even number of
one bits in the whole word. If an odd parity
scheme had been selected, the parity bit
would be zero: 111011000.

If the parity does not match upon receipt,
the operator or system may request a retrans-
mission of the suspect word.

Mode A of AMTOR uses an automatic re-
peat request (ARQ) error correction scheme,
while Mode B uses a forward error correction
(FEC) method. With FEC, additional bits are
added to each byte to more closely identify
where in a word an error has occurred. FEC
schemes can be very complex.

The beauty of digital communications lies in
its fundamental simplicity and the ability to
interface the outside world to electronic
devices, computers, and transmission sys-
tems. Using these methods, we can ex-
change, store, and retrieve information in
ways only dreamed about a decade ago. Ama-
teur radio has entered a new age, and it's
exciting to be a part of it. Come join us! &

—Larry Ledlow, Jr. NASE

nized.

lo bit rate.
provide for error correction.

tions,

chance of proper reception.

or odd.

Glossary for Newcomers

A/D converters—Special ICs that sample incoming waveforms (voice, video, etc) and
create digital words (bytes) proportional to the voltage. D/A converters reverse the
process and recreate the original waveform from the bytes.

AMTOR—AMateur Teleprinting Over Radio; a radio teletype system developed by Peter
Martinez G3PLX based on the SITOR maritime system. Modes A and B of AMTOR use
ARQ and FEC error correction, respectively.

Analog—A signal that varies its amplitude continuously over a given voltage range.

ASCIll—American Standard Code for Information Interchange; a seven-unit teleprinter
code designed primarily for computer applications.

Asynchronous—A method of signal transmission that does not use any reference to a
time scale; i.e., data transmissions can occur at any time. Manual morse, voice, and
manually operated teletype transmissions are asynchronous. Synchronous data is
sent according to a strict time sequence so the transmitter and receiver are synchro-

Baud rate—A measure of data transmission speed. One baud is one element or pulse,
which may correspond to one or several bits each. Baud rate is NOT always equivalent

Baudot—A five-unit radio teletype code commonly used on the amateur bands. It does not
bit—A binary digit expressed as one or zero; fundamental element of digital communica-

byte—A digital word, often made up of eight bits.

Error correction—A coding scheme that allows detection and correction of errors in a
data transmission. A system may initiate an automatic repeat request, or ARQ, which
tells the transmitter to repeat a block of data in which an error was detected. FEC, or
forward error correction, actually builds a correction scheme into a data stream, either
by adding bits to each word or by repeating each word several times to increase the

FSK—Frequency shift keying; the use of separate tones to send data bits.
Interface—The point at which data is transferred from one component to another.
modem—Modulator/demodulator; a device used to send and receive digital data.

Parity—An expression thal indicates whether the number of bits in a code word is even

PSK—Phase shift keying; the use of phase changes of a constant frequency signal to
send data bits. 180-degree phase shifts generate bi-phase shift keying, BPSK.
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Number 2 on your Feedback card

NEvVER saY DIE

A Small World

An interesting article on cos-
mology in a recent Discover mag-
azine mentioned a Chandra Wick-
ramasinghe as the author of
several books. Hmmm. How
many Wickramasinghes can
there be in the world? Could it be
as common in Sri Lanka as Jones
in America?

This took me back to 1959 and
my flight around the world on
Operation World-Wide. Lordy,
that was almost 30 years ago!
There | met Soma Wickrama-
singhe 4S7ES and her beautiful
daughter Chitra during a two-day
visit to Colombo, Ceylon. Soma
was by far the most active ham on
Ceylon. Indeed, I'd even worked
her from my W2NSD home station
several times.

Operation World-Wide was the
brainstorm of WBPLJ, the PR di-
rector at the Pure-Pak division of
Ex-Cell-O Corporation. Pure-
Pak—you'll see their trade mark
on almost any milk carton—was
interested in doing a film of their
milk container operations around
the world. Since the cost of send-
ing a film crew on such a jaunt was

prohibitive, some way to cut this
cost had to be found. The obvious
answer was to get the government
to foot the bill.

The Military Air Transport Ser-
vice (MATS) provided an old C-54
left over from the Berlin Airlift op-
eration and a crew. Pure-Pak pro-
vided the film crew. In addition to
filming the milk-carton operations,
the crew also would do a film on
MATS for the government, there-
by justifying the expense of the
plane and crew. How about a ham
station on the plane as it flies
around the world? Great idea!

As the then-editor of CQ, |
heard about the trip, and also
found out that one of the two hams
selected to go along to operate
had suddenly developed a heart
problem. | quickly volunteered,
and the next thing | knew | was
aboard the plane, leaving from
McGuire Air Force Base, New Jer-
sey, for a trip around the world.

The ham gear was the newest
of new: two of five prototype Halli-
crafters FPM-200 sideband solid-
state transceivers, with a backup
of the older Hallicrafters HT-32
and SX101 tube gear. Aboard with
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me were Bill Leonard W2SKE for
CBS News, Hallicrafters’ Bud
Drobish W9QVA, Pure-Pak’s
W8OLJ, the film crew, the Air
Force flight crew and an Air Force
PR chap.

Unauspicious Start

The first stop was Newfound-
land (which was still a separate
country then). The two proto-
type rigs blew up a few hours out
of New Jersey. No problem, |
thought, let's fix 'em. No, said
Bud, we have to ship them back
to the factory to be fixed. We
had no spares, no schematic or
service information and all of
the transistors had been soldered
into the circuit boards, so repairs
were out.

We didn’'t get that solid-state ng
back until late in the trip, despite
heroic efforts by Hallicrafters. The
older HT-32 tube emergency rig
worked fine, so Bill and | were
able to talk with hams all around
the world as we flew. All con-
tacts were taped and excerpts
were used on NBC's “Monitor”
program.

(I even heard a contact between
me and a Romanian ham on a Hal-
licrafters 45 rpm record a couple
years later. | remember driving
along Coney Island Ovenue in
Brooklyn in my Porsche Speed-
ster in which | had a Philips record
player. | was listening to the Halli-
crafters “‘Listen To The World™
promotion record—and there |
was! And nobody around to tell.)

The Operation World-Wide
route took us in short, low altitude
hops to Newfoundland, Bermuda,
The Azores, Scotland, Paris,
Berlin, Haderslev (Denmark),
Rome, Athens, lzmir (Turkey),
Alexandria (Egypt), Aden (South
Yemen), Karachi, Colombo,
Bangkok, Saigon (where an air
raid was in progress when we ar-
rived), Philippines, Taiwan, Oki-
nawa, Seoul, Tokyo, Guam, Wake
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Here’s One for You!
TM-221A/321A/421A

2mand 70 cm FM compact = TM-221A receives from 138-

mobile transceivers

The all-new TM-221A, TM-321A and
TM-421A FM transceivers represent
the “New Generation” in Amateur
radio equipment. The superior Ken-
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir-
cuits, and new features all add up
to an outstanding value for mobile
FM stations! The optional RC-10
handset/control unit is an exciting
new accessory that will increase
your mobile operating enjoyment!

e TM-221A provides 45 W, TM-321A,
25 W. The TM-421A 1s the first 35
W 70 cm mobile! All three models
have adjustable 5 W low power.

e Selectable frequency steps
for quick and
easy QSY.

VFO/M  MLIN MHz

KENWOOD
s mmm === 0

Optional Accessories:
« RC-10 Multi-function handset remate controller
* PG-4G Extra control cable, allows TM-221A/
TM-421A full duplex operation « PS-50/PS-430
DC power supplies ®* TSU-5 Frogrammable ClCs5

173.995 MHz. This includes the
weather channels! Transmit range

Is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS or CAP
permit required.) (Specifications guaranteed

for Amateur band use only.)

e TM-321A covers 220-224.995 MHz.
The TM-421A covers 438-449.995
MHz.

e Built-in front panel selection of 38
CTCSS tones. 1SU-5 programmable

“decoder optional

e Simplified front panel controls
makes ogperaling a snap!

e 16 key DTMF hand mic., mic. hook,
mounting bracket, and DC power
cable included.

* Kenwood non-volatile operating
system. All lunctions remain intact

even when lithium battery

pack-up fails. (Lithium cell
memory back-up—
est. life 5 yrs.)

144 MH: FW TRANSCEIVER TM-221A
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antenna tuner (200 W PEP) » SWT-2 Compact

70 cm antenna tuner (200 W PEFP) = SP-40 Com-
pact mobile speaker * SP-50B Mobile speaker

* PG-2N Extra DC cable » PG-3B DC line noise

* Packet radio compatible!

¢ 14 full-function memory channels
store frequency, repeater offset,
sub-tone frequencies, and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels for "odd
split” operation.

* Programmable band scanning.

* Memory scan with memory
channel lock-out.

* Super compact:
approx. 1-1/2"Hx5-1/2"Wx7"D.

e New amber LCD display.

* Microphone test function on low
pPOWEr.

e High quality, top-mounted speaker.

* Rugged die-cast chassis and
neat sink.

RTC-10 Remote Controller
For TM-221A/321A/421A. Optional
telephone-style handset remote
controller RC-10 is specially
designed for mobile convenience
and safety. All front panel controls
(except DC power and RF output
selection) are controllable from the
RC-10. One RC-10 can be attached
to two transceivers with the optional
PG-4G cable. When both trans-
ceivers are connected to the RC-10,
cross band, full duplex repeater
operation is possibie. (A control
operator is needed for repeater
operaton.)

filter « MC-60A, MC-80, MC-85 Base station mics
e MC-55 (B-pin) Mobile mic. with gooseneck and
time-out timer * MA-4000 Dual band antenna with
'13” lexer (mount not supped) = MB-201 Extra

mobile mount

decoder » SW-100A Compact SWR/power/voll
meter (1.8-160 MHz) = SW-100B Compact sWH/
powerfvolt meter (140-450 MHz) = SW-200A S5WH/
power meler (1.8-150 MHz) » SW-200B SWR/powe
meter (140-450 MHz) * SWT-1 Compact 2 m

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745
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TH-215A/315A/415A

Full-featured Hand-held Iransceilvers

Kenwood brings you the
greatest hand-held trans- o : L
ceiver ever! More than just _ k T
“big rig performance, the
new TH-215A for2 m, TH-315A
for 220 MHz, and TH-415A for
70 cm pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable A _
to mobile with the greatest . Sl : F
| rg asy-to-read multi-func- -
of QESE._ : : o Fricy )display with night light.
*» Wide receiver frequency range. baasier 16 Confbit kevs
Receives from 141-163 MHz € s St “"

_ i Ferri i D peration. The beeper has a
Includes the weather channels! Hnidlie tone Ioreach kev BTRE
Transmit from 144-148 MHz 3 q et =R ¥
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11?;1_"‘1 E{? ';: L:i[‘:fjlﬂtﬂr[;u.ij”;;::4 rubber flex antenna, PB-2 standard
s 7 NICd battery pack (for 2.5 W oper-
TH-415A covers 440-449.995 MHz. '

ation), wall charger, DC cable,
5,2.5, or 1.5 W output, dEFiE-HEi- dust caps. z
ing on the power source. Sup
plied heﬂlwrg pack (PB-2) provides
2.5 W output, Optional NiCd packs
for extended operalion or higher
RF output available,
CTCSS encoder built-in, TSU-4
CTCSS decoder optional,
10 memory channels store any
offset. in 100-kHz steps.

Odd split, any frequenc T'II or
RX. in memory channel “0.
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Nine types of scanning! Includ
ing new “seek scan” and prior-
ity alert. Also memory channel
IoCK-0ul
IntPllqunt -way battery saver
circuit e xtﬂnd‘ battery life. Two - :
battery-saver modes (o choose Optional Accessories:
wilh power saver ralio selection « PB-1:12 V. BOO mAH NiCd pack for 5 W
Easy memory recall. Simply output * PB-2: 8.4 V, 5‘]"' MAH NiCd pack
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EDITED BY LARRY LEDLOW, JR. NASE

AMSAT Phase 3C

OSCAR 13 may well be a reality by the time
you read this. Prospects for an on-schedule
launch of the latest Phase 3 hamsat looked
greal at press time. A successful launch of
Ariane mission V-21 on March 11 set the stage
for missions V-22 and V-23 in May. If V-22 is
launched according to plan, V-23 will carry
Phase 3C, METEOSAT, and PANAMSAT
alofton May 26.

AMSAT will release Phase 3C for gener-
al use after a three or four week checkout
period.

DXers’ Delight

The peak of the current solar cycle could
occur much earlier than expected, accord-
ing to Dr. Patrick Mcintosh, Director of Solar
Physics Research at NOAA's Space Environ-
ment Laboratory in Boulder, Colorado. No
doubt many hams have observed the good
band openings during the past spring. Dr.
Mcintosh suggests that if current trends con-
tlinue, the solar peak could be the most intense
ever recorded, surpassing even the legendary
1957 maximum!

Dr. Mcintosh warns that solar predic-
tions are risky business, but he bases his
predictions on three factors: the total num-
ber of sunspots and sunspot clusters; the
rate of increase of 10cm band noise; and the
progression of ‘‘solar crowns,"" areas of in-
tense magnetic fields, towards the solar
poles.

If the scientist’s prediction are correct, the
next solar peak could occur as early as the
end of 1988 instead of 1992.

Calling All Cars

Bill Gardner WBWG has proposed direct
communications with police systems for
amateur radio operators. In his recent pro-
posal to the FCC, Mr. Gardner outlined two
systems that would allow cross-service com-
munications.

His first system would allow cross-band op-
eration, in which both hams and police trans-
mit on their assigned frequencies but monitor
each other with “‘scanner receivers.”” The oth-
er system would establish "'National Police
Box Frequencies'' near the edge of the ham
bands (29.690, 50.005 or 52.005, 147.99, and
449.975 MHz), on which police could commu-
nicate directly with hams. The latter proposal
would require a change 1o Part 97 to allow
police access to amateur frequencies.

Part 97 Rewrite

The FCC has proposed to reorganize Part
97, the rules governing the Amateur Radio

Service. Part 97 has not been rewritten since
1951, and the Commission wishes to clarify
and update the '‘patchwork quilt” of rules.
Many technology and operational changes
have occured since the last reorganization of
the rules, and the FCC proposal would clarify
and modernize the regulations. The actual
text of this Notice of Proposed Rule Making is
nearly 90 pages long. The deadline for com-
ments on PR Docket 88-139 is August 31.

No Changes
to Access Charges

The FCC has quietly scrapped its plan to
increase telephone rates for computer
users. According to the Wall Street Journal,
the Commission notified members of Con-
gress that it would no longer pursue its plan to
increase computer network access charges
by as much as $5.50 per hour. Computer
users across the nation had opposed the pro-
posed move, which represented a potential
increase in connect charges of 100 percent or
more. Information service companies like
Compuserve, GEnie, Delphi, and BIX also op-
posed the proposal, claiming the steep access
charges would have put them out of business.

The decision 1o drop the rate increase pro-
posal came shortly after Rep. Edward Markey
(D-Mass.), chairman of the House Telecom-
munications Subcommittee, said he would in-
troduce legislation to kill the access charges.
The FCC also received about 10,000 letters
from computer users opposing the move, a
record number of comments for a telephone
issue.

The FCC will continue a separate effort to
assess charges of $4.50 per hour per user to
hook up private telephone networks to local

systems.

Senior Ham
Recruitment

The ARRL has targeted non-hams aged 50
and over for recruitment into the hobby of
amateur radio. A pilot program in the Tampa/
St. Petersburg, Florida, area will commence
this summer. In an effort to interest more re-
tirees in ham radio, the program will primarily
recruit new hams from senior citizens’ organi-
zations. If the pilot program proves success-
ful, a nationwide effort will follow.

Data Convention

The Radio Society of Great Britain invites
participants and lecturers to the RSGB Data
Convention on July 22-23. As part of their
75th anniversary celebration, the Society has
organized this two day event for all hams inter-
ested in various aspects of digital data trans-
mission and reception. The convention will be
held at the Harrow School, Harrow-on-the-Hill,
Middlesex. Speakers from Europe and North
America will make this a truly interesting
meeting, perfect for beginners to experts. For
more information, contact Smudge Lunde-
gard, Saxby, Botsom Lane, West Kingsdown,
Sevenoaks, Kent TN15 6BL England, or call
his office at 011-44-322-613121.

Silver Anniversary

This year is the 25th anniversary of the In-
ternational Mission Radio Association, Inc.
(IMRA). IMRA was founded in 1963 by 50 ama-
teur radio operators—all of them brothers and
priests in a Capuchin seminary in Hudson,
New Hampshire. It has grown to include not
only Catholic missionaries on overseas as-
signments, but laity and missionaries of all
denominations. IMBRA hams have offered
emergency help and consolation to people
whose lives have been ravaged by natural
disasters. The ecumenical association's 800
ham operators regularly pass traffic to and for
people in remote parts of the world.

FT-727
Dual Band HT

There has been an enthusiastic response (o
the December 1987 73 Magazine product re-
view on the Yaesu FT-727R. Those wishing
more information on the 727 should call Bryan
Hastings, the author of the review, at the 73
Editorial Offices, as he is often not able to
answer correspondence as quickly as he
would like! The phone number is (603) 525~
4201, Ext. 554,

Muchas Gracias

to this month’'s QRX news contributors.
They are Westlink Report, W5YI Report, AM-
SAT Bulletin, Connect International, ARRL
Letter, The Christian Century, and the Wall
Street Journal,

73 Magazine welcomes any and all news
items and photos of interest to hams. Please
send them to the magazine at WGE Center,
Peterborough NH 03458-1194. Attn: QRX.
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For the Finestin 220 MHz Repeaters,
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SCR1000A 2M or 220 :
REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.!

Sold Factory Direct or through Export Sales Reps. only.

0 with the Leader—

SPECTRUM

We've got the greatest
design/performance
“Know-how’’—14 years in
the business—with
constant improvements in
our Repeaters & Link Units!

For that new 220 MHz Machine—

Spectrum now makes 3 lines of VHF Repeat-
ers—the world famous Deluxe SCR1000A,
the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeaters!

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the “bells &
whistles” have been eliminated—at a large
cost savings to you! The SCR77 is a real
“workhorse’ basic machine designed for those
who want excellent, super-reliable perform-
ance year after year—but no frills!

Of course, if you do want a Full Featured/
Super Deluxe Repeater with full panel
metering and controis, and a complete list
of ‘built-in’ options, then you want our
SCR1000A or the SCR2000X.

All three available with: Autopatch/Reverse
Patch/Landline Control; TouchTone Control of
various repeater functions; ‘PL’; “Emergency
Pwr./ID"; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc. (2M & 440 MHz Rptrs. and RF
Link Units also available.)

i —
Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus ID,

COR, DTMF Control Bds., Antennas,
I Duplexers, Cabinets, etc. Inquire.

/577 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 = Norristown, PA 19403 = (215) 631-1710 « TELEX: 846-211

CIRCLE 51 ON READER SERVICE CARD
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Why Know Flip-Flops and Latches?

The flip-flop is one of the most versatile
chips in the entire digital IC family. *‘Flip-
flop™ is actually the name of a circuit config-
ured in many different ways; for example,
with transistors or gate chips. A more formal
name for the circuit is the bi-stable multivi-
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Figure |. 5-volt test power supply.
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Figure 2. NAND and NOR flip-flop switches.

by L.B. Cebik W4RNL

brator. The more informal name reflects the
fact that modern ICs add special features to
the basic circuit to make it even more flex-
ible. It’s possible to clock in data, preset the
outputs, clear the outputs, and feed the output
back to the input. These features allow the
creation of many useful circuits.

There are many good sources of informa-
tion on the basic theory of the flip-flop in its
many forms. Lancaster’'s Cookbooks devote
entire chapters to fundamental flip-flop oper-
ation. Times have changed since the publica-
tion of this information. Digital families now
have hundreds of members, many of which
perform special functions that, at one time,
had to be configured with several gate and
flip-flop chips. In today’s world, it’s neces-
sary to know what functions basic flip-flops
perform best and how to use that knowledge

SIGNAL

(+5v OR ) SWITCH A,
CHANGES WITH
NAND SIGNAL

NAND 330

LED

MHAND = T4RC 0O
a NANKD LED
Boapt

LIT CONSTANTLY
IF SWITCH = A

SIGNAL
(*5V OR )

Figure 3. NAND flip-flop controlling pass/block
gates.

Figure 4. LED indicator symbol ro simplify draw-
ings.
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in selecting more complex chips tailored to
special needs. Therefore, there will be little
theory here.

This discussion will mainly look at practi-
cal circuits and see how hams can apply them
to their designs. Some of the jobs basic flip-
flops still do best are switching, dividing by
two, making controllable shift registers. and
controlling circuit functions. This is not all
the work fit for flip-flops, but it provides an
appreciation of their versatility.

Related to the flip-flop in most data-book
listings is the latch. Although somewhat dif-
ferent in internal circuitry and function, the
latch also holds a piece of data and controls
circuit functions. This presentation will com-

&
" i
47K kTR S N
FRE u “ﬂ N"
172
TAHLC Fa

Figure 5. Flop-flop chip used as a debounced

switch.
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Figure 6. A handy source of slow pulses.
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pare and contrast latches and flip-flops, and
show which differences will make ham cir-
cuits work better.

Materials

First is an experimenter's board or IC
breadboard for the tests. Second 1s a power
supply. The simple 5-volt supply in Figure |
will handle all the experiments. Be sure to
use a heat sink on the 7805 regulator. Also,
do not forget the fuse. The power supply
and experimenter board make up a useful
package both for this exercise and for future
experiments.

Third, a small collection of parts. Four or
five 74HC74 D-type flip-flops, a couple of
74HCOO NAND gates, a pair of 74C02
NOR gates, a 74HCT75S latch, a few LEDs, a
handful of 330€2, 10kQ2, and 47k resistors,
plus some specific parts for some handy test

pull-up or hold-down resistors on the control
input lines.

The two basic flip-flops in Figure 2 use
74HCOO and 74HCO?2 gates. It's possible to
substitute regular CMOS NAND and NOR
gates (with changes of pin numbers) and use
the same value resistors. If using 7400-series
TTL ICs or 74LSO0O-series low-power TTL
ICs, check the manuals for proper pull-up
and hold-down resistors. However, since the
74HCOO-series combines the best features
of both the 4000-series CMOS ICs (except
for the wide range of operating voltages) and
the 74LSOO0-series, I will use them through-
out these experiments.

Versatility

Notice that the flip-flop has two outputs.
They are conventionally called Q and —Q,
since one is always the reverse of the other.

“In today’s world, it’s necessary to know
what functions basic flip-flops perform best and
how to use that knowledge in selecting more
complex chips tailored to special needs.”’

modules will fill the bill. No soldering will go
on here, since these parts will later go into
real projects.

The Basic Flip-flop

Figure 2 shows a pair of basic flip-flop
circuits made from gates. As the two dia-
grams show, either a pair of NANDs or a pair
of NORs will work fine. Because the output
of one gate feeds back to an input of the other,
briefly changing the rest state of one of the
control lines can switch and latch the output
state. Not only does the output change when
the input changes, it stays that way after re-
leasing the switch or whatever pulse system
used to affect the control inputs.

This fact i1s useful, because it gives a de-
bounced switch, one that does not show any
of the make-break problems of mechanical
switches. Figure 2 shows how to use the
flip-flop with mechanical switches at the in-
put. The rotary or toggle switch switch
should be a break-before-make type, since
during the brief period that the switch is dis-
connected between positions, the flip-flop
output will remain as it was left. It changes to
its new state with the first touch of the switch
contacts, and it stays that way, no matter how
many times the switch contacts make and
break before settling into their final position.
The resistors on the control input lines hold
the control inputs HI or LO (as needed) when
the switch is not reversing them,

The Xs in the input lines show the points
where it's possible to remove the mechanical
switch and resistors in order to feed control
signals directly to the inputs. This mode of
operation requires signals always present
at the inputs as either HIs or LOs. If a no-
signal condition is desired (e.g., following
a tri-state buffer) then one should keep the
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When changing a control input, both outputs
change together. This feature is very useful,
because some complex circuits may require a
HI in one place and a LO in another, with
both conditions reversed for the off, inactive,
or opposite condition. Figure 3 shows an
example, using gates as passing/blocking ele-
ments for pulses. When gate | passes, gate 2
blocks, and vice versa. The output from the

w
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Figure 7. Basic divide-by-2 flip-flop circuit.

bd

flip-flop tells the gates whether to pass or
block. Note that it’s possible to use a single
gate IC with four gates per chip to create
this entire circuit. When there are unused
gates and the builder needs only a control
switch, the simple flip-flop is often the best
way to go.

In Figures 2 and 3, LEDs with series 33002
resistors are indicators. Figure 4 shows how
the remaining diagrams will represent the
LED indicator. By using the simplified
symbol, the reader can keep his attention
focused on the important aspects of the
test circuit. As a convention, the LED will
indicate a HI condition. When the LED is off,
a LO is present. As | proceed, I shall repre-
sent some other useful test circuits in the
same way.

One can do the same basic switching job of
Figure 4 by using one of the designated flip-
flop ICs, such as the 74HC74 D-type flip-flop
shown in Figure 5. For the moment. ignore
the Data and Clock inputs by tying them to the
positive supply voltage line. For this chip, the
Preset and Clear inputs are the control lines
that correspond to those in the gate flip-flop
circuit. Then take the Preset input LO to
make Q HI and —Q LO, and take the Clear
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line LO to make Q LO and —Q HI. Since the
74HC74 has two flip-flops per chip, only half
a chip 1s used, just as the gate version of the
switch.

There are other kinds of flip-flop chips,
such as the J-K models, and there are multiple
flip-flop chips with many individual circuits,
but restricted control features. Rather than
entering the confusion of trying to track many
different kinds of ICs, I'll stick with the
74HC74 so the reader can try to master most
of its capabilities. Then the reader can apply
the lessons learned to almost any of the other
variations.

Flip-flops as Dividers

The D-type flip-flop provides additional
circuitry for clocking data into the chip. A
pulse source will help make use of this cir-
cuitry in these experiments. The astable cir-
cuit in Figure 6 uses a 7555 to produce pulses
with about a 1 second on-time and a 1 second
off-time. The 74HCO0O-series chips here can
handle frequencies well above 10 MHz, but
this slow pulse rate allows the reader to see
the circuit operation more clearly.

To use the Data and Clock nputs of the
74HC74, hold the Preset and Clear lines HI.
Next, we must place the data (aHlora LO) at
the Data input. Finally, place a LO-to-HI
transition on the Clock input line. The first
step is normally done when wiring the circuit,
as in Figure 7. Then, whatever the state of the
Data line, when the clock goes from LO to
HI, the D-state will appear at the Q output and
its opposite will appear at the —Q output.

However, Figure 7 shows the —Q output
wired back to the D input. The circuit also
shows the 75535 astable circuit feeding pulses
to the Clock input. Take a close look.

Assume that Q is LO and —Q is HI. This
means that D is also HI. When the Clock
pulse goes from LO to HI, the HI on D
appears at Q. Then —Q goes LO, which
means that D also goes LO. But nothing will
happen to D’s LO until the next Clock pulse
changes from LO to HI. With this second
pulse, Q goes LO and —Q goes HI, feeding D
a HI. This cycle continues. Note that the Q
and —Q outputs make one complete pulse for
every two pulses from the 7555. The circuit
divides the frequency of the astable by 2.

The divide-by-two circuit is very useful.
Sometimes an experimenter needs both the
original frequency and another frequency
half as fast. In many applications, the tester
can start the astable at twice the desired fre-
quency, and use the divider circuit to bring it
to just the desired value. Remember that in
the 7555 circuit, the HI and LO durations are
not exactly equal. If equal on and off times
are important (e.g., in coded systems), the
divider circuit guarantees equality.

Simple Counter

A builder can make a simple binary counter
and controller by stringing together divider
circuits. To operate this circuit, let’s make a
debounced manual pulser. Figure 8 shows a
good circuit, again using the 7555. The input
resistors and capacitors to the trigger pin sim-
ply guarantee that there is one pulse per fin-

»

f_

ASTABLE JCLE E—.
W2
TaAMLC TS
MAND
T4HCDD

V

Wi+ OPERATE
LO*LOCK (Q=M1, G=LO)

ASTABLE Ir.u -]

>

MOR
/4 Ta&RCO2

bo

)

Hi » LOCK (G*LD, G=H1)
LO » OPERATE

Figure 10. Conrrolled dividers using NAND and NOR conirol gates.

ger press on the switch, I use some extra
keyboard switches pulled from a defunct pro-
ject for this work. Keyboard switches are
among the best press-release switches avail-
able. Incidentally, I keep two or three
prewired perfboard versions of both the pulse
circuit and the astable circuit close at hand
and just plug connecting wires into the bread-
board. In the long run, that saves a lot of time.

Figure 9 shows an example of a simple
binary counter using two flip-flops in series.
Thus starts with a debounced pulser. Note that
there are four LEDs connected to some gates
as a substitute for a controlled circuit. There
are up to four pass/block gates or any other
type of circuits among which to switch. When
pressing the button, the next LED hghts—or
the next circuit becomes operative—with all
the others off.

At the same time, a binary number between
0 and 3 1s created, using the Q outputs of the
two flip-flops. The experimenter can place
these two outputs on the | and 2 inputs of a
BCD driver chip that feeds a 7-segment
display.

Now wire the 4 and 8 inputs low. The result
is a display that reads 0-1-2-3 when pressing
the button, indicating the number of the acti-
vated circuit. Figure 9 also shows some op-
tional additional circuitry to allow the 7-seg-
ment display to read from 1 through 4. The
NOR gate simply converts the flip-flop LO-
LO = 0 into a HI to trigger the 4 digit.

This basic circuit is useful to about one
more place for counting up to eight and con-
trolling one of eight circuits manually. How-
ever, beyond eight, there are many more
flexible binary and BCD counters, as well
as programmable divide-by-N counters.
There are decade counters (74HC160), dual
decade counters (74HC390), 4-bit binary
counters (74HC161), dual 4-bit binary coun-
ters (74HC393), divide-by-10 counters
(74HC4017), up/down counters (74HC191),
and 14-bit counters with a built in oscillator
(74HC4060). They are all based on flip-
flops, but that circuitry is buried inside the
chip. One needs only to master the input and
output connections and any special rules of
operation to use them.

For example, some counters count on a
LO-to-HI transition of the Clock input,
others on the HI-to-LO transition. Most have
Reset lines that instantly return the count to
zero, but some need a HI to do the job,
and others need a LO. When checking out
these counters in data books, be sure to read
all the rules.
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Figure 11. A controlled flip-flop divider for making
Morse dashes from dots.

Controlled Dividers

So far, the divide function of D-type flip-
flops have been used in an uncontrolled
manner, dividing all the ime. However, by
adding a gate, it’s possible to control just
when the circuit divides. Figure 10 shows
two controlled dividers, using NAND and
NOR gates. Which one the experimenter uses
depends upon the gates available in his cir-
cuit and whether he wants to control the pro-
cess with a HI or a LO. Since the gate will
reverse the level of the feedback signal, he
feeds the Q output to the gate (instead of the
—Q output).

Figure 11 shows an application of the con-
trolled divider circuit to make Morse code
dashes from dot pulses. When the NAND
gate input is LO, its output to the D terminal
is HI. The clock pulse will make Q HI and
—Q LO. Since —Q goes to the NOR gate, the
LO permits the gate to pass (inverted) what-
ever comes in the other input line. In this
case, what passes are dot pulses.

When the NAND gate input is HI, its out-
put to the D input will be the inverted Q
output. If Q is HI, D is LO. The next clock
pulse will make Q LO and —Q HI (withthe D
input seeing a HI). The —Q HI hits the NOR
input and holds its output LO during both the
HI and the LO part of the original clock pulse.

Now, with the start of the next clock pulse,
the HI D input transfers to Q, with —Q go-
ing LO. Thus, one gate of the NOR is LO,
allowing the dot pulse to pass as a dot. The
result i1s a NOR output LO three times as long
as a dot LO, while the space time (HI) is the
same length as usual. By summing the dot
pulse and the divider pulse, it makes perfect
dashes.

Combine Figure 9 and Figure 10 elements
to create a divider-controller-counter that op-
erates only under certain conditions fed to a
divider-controller gate. The possibilites are
endless!

Next time: Shift register circuits. 8
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A umque classroom
program f_a NYC

by Carole Perry. WB2MGP

S even years ago when [ began **Introduc-
tton to Amateur Radio " as a course at
Intermediate School 72 1n Staten Island, New
York, I couldn’t have known the extraordi-
nary success we would have with the chil-
dren. There was no way of anticipating the
tremendous parental and community support
this course would inspire.

Since its inception, over 4500 students
have come through this unique program.
[ teach ten classes each term with approxi-
mately 35 youngsters per class in sixth,
seventh, and eighth grades. A large percent-
age of them have received licenses; all
of them have left with a better feeling about
themselves, having learned new skills
and having been exposed to an incredible
hobby. Most children going through the
school system today do not have the opportu-
nities that are available to the children in
this program. In fact, when the course is
over, a whole new world opens up to the
youngsters.

Not a Grind

Instead of “‘grinding out’’ Novices and
ramming technical jargon and formulas down
the children’s throats, I use ham radio to
motivate the students in all other areas of the
school’s curriculum. Probably no other hob-
by can offer the multiplicity of facets to use as
motivational tools in a classroom. The philos-
ophy is to have fun and to see that having fun
can mean using the radio in an intelligent and
responsible manner to learn more about the
rest of the world.

I always encourage the youngsters to study
at home with a parent or with a sibling. Par-
ents love the idea of sharing something new
and interesting like ham radio with their chil-
dren. They are always very supportive of our
program.

“*My special thanks to Mrs. Carole Perry
for creating a program that bought my son
and me closer together. Studying and being
tested together was fun, and we’re now both
in the fantastic hobby of ham radio,’" wrote
Mrs. Marilyn Aronson KA2SXC, mother of
Michael Aronson KA2RNP,

Remarkable Progress

What is the most wonderful thing about
a program hke this? The course has some-
thing for everyone. Non-English speaking
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children have made remarkable progress
in learning to speak English because of the
skills involved for the telegraph key. After
all, CW is a new language for everyone.
S0 everyone in the class starts out on equal
footing.

Bright students need to be challenged with
exciting and stimulating material. Most of
them are overstimulated by the various media
to which they are exposed in conventional
classroom studies, and they are under-
worked. Most do not want to work hard to be
successful in school. Ham radio offers end-
less possibilities for the good student. In an
age where computers are becoming a house-
hold item, these kids are delighted to learn
about packet radio. I am quick to point out
that hams have obvious advantages for career
choices in electronics, computers or commu-
nications.

Even more **

reluctant learners’’ recognize

. P&amﬂ A few hams from Récci Laurie School

that they have a chance to be successful at
something for the first time in their school
careers. They learn to be responsible and
careful in handling the equipment. They may
discover skills they have in anything from
soldering to designing a creative QSL card.
It's my job to keep the motivation high and to
make sure that every child succeeds at some-
thing.

Even though we have a Novice license pass
rate of 75 to 80%, it’s not the main objective
of the course. My philosophy is to show the
students a new and exciting way to learn
things in school and to be aware of this most
unusual hobby. Who knows? Someday these
youngsters may be married to ham radio op-
erators (heaven knows that requires a lot of
understanding) or that they might be voting
on antenna ordinances. It’s important that
they learn about amateur radio in a positive
and responsible manner.

Helping Others

One of the units I teach
in the program deals with
‘*Handi-Hams. " This
IS a great opportunity
for a teacher to expose
the children to some
of the spirit and determi-
nation hams are known
best for. Joe Schwartz
K2VGYV is a local opera-
tor who has been very

supportive of our pro-
gram. Joe i1s a double




amputee who spends a good deal of his time in
the hospital. That hasn’t stopped him from
making a real impact on the kids. He has
invited the children from my classes to his
home so he can spend time with them, one on
one, showing them radio procedures. Parents
go along with their children and are exposed
to the wonders of ham radio as well. As
anyone will agree, the children are learning
more than just radio when they sit with Joe.
Handi-Hams working with youngsters reflect
all that is the true spirit of our hobby.

One thing I enjoy most about what I do 1s
observing what transpires when my retired
ham radio friends come to the classroom to
work with the youngsters. They enrich us all
by sharing their experiences and expertise
with us. The children benefit manifold from
these contacts, and so do the retired hams.
These are human values being reenforced
along with radio skills. How do you beat the
winning combination of youth and curiosity
coupled with the wisdom and experience of
age? I've spoken with many chapters of the
New York, Long Island, and New Jersey
Quarter Century Wireless Association, and
they have always expressed a willingness to
help out with my kids.

The Next Step

About a year or so ago, I realized we had a
real problem of providing a **next step™’ for
the children who had their licenses but were
no longer in my program. We lose too many
Novices once they get out of “*my nagging
range.”” Ham radio 1s a hobby that thrives on
human contact. There were just too many of
these Novices out there for me to handle
properly. So we began a night class at our
school, taught by volunteers from the local
radio clubs. It was available to parents and
members of the community as well as to the
children for upgrading purposes. Because of
the night classes and the devotion of many
Staten Island ham friends, we’'ve managed to
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get about a 7-10% upgrading average.

This past spring we planned a huge reunion
at a local college. For one whole day, there
were exhibits and demonstrations in amateur
radio for all ex-students and anyone else
who's interested in learning about our hobby.
We also provided services for license re-
newal in an attempt to get former students
back into the fold.

Special Contact

On August 1, 1985, amateur radio gave me
a chance to help hundreds of children and
community members to participate in a once-
in-a-lifetime opportunity: to contact an astro-
naut, For many months the children learned
about space travel, NASA's objectives with
space shuttles, and radio communications in
space. Hundreds of hams from Staten Island

Photo D A touch of class.,

and New Jersey donated endless hours of
their time and expertise to help make the
contact a success. The local TV and radio
stations were there at our school to root us on
and to record the event for the news that
night. The highlight of the day came when
we received astroham Tony England’s
(WOORE's) picture on our school’s TV mon-
itor via slow scan TV. The entire event 1s still
talked about with pride in our school and
community.

Another nice project we've recently gotten
involved in is to check into a Florida/NY net
early in the morning on 20 meters. The chil-
dren love identifying the “‘regulars’ by their
voices and then by their call signs. The
youngsters have invited the hams from the
Carolinas and Florida to visit our school
when they come up North. We're all looking
forward to that. We've already been fortu-
nate enough to have a ham from Italy come to
visit us in our classroom. When Dr. Giorgio
Beretta I2VXJ spent the day with us, he pro-
vided us with some first hand insights into
ham radio in Italy.

Our ham radio newsletter, The Ragchew-
er, gives each child a chance to contribute
something and to get to see their names 1n
print. The children do all the artwork, arti-
cles, interviews, and publishing themselves.
The entire school enjoys the publication.

The next edition of The Ragchewer will
include an article about Brother Joe ACIU
from St. Anthony’s in Elizabeth, New
Jersey. He has provided my class with a
videocassette about the IMRA (International
Missionary Radio Association) and has
helped to introduce yet another aspect of am-
ateur radio into our classroom.

New Horizons

By emphasizing the human side of our hob-
by, I hope to provide the children with the key
they will need to open the door into the most
exciting and diversified hobby and service
that exists today. &
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DAVID ALAN
EVANSTON, IL 60202
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—GET MORE DX WITH THIS TOWER—

Finally a 200 fi. tower you can afford,
and climb in any weather. Your neighbors
will love it!

This original, personalized 8x10 black
and white caricature comes “factory assem-
bled", in a heavy acrylic frame ready lo hang
in your shack. Allow 4-6 weeks for delivery.

Juslt a clear close-up photo will allow
us to put your face on the tower. Also in-
clude your call sign, name, address and a
check for $35.00 made out lo:

DAVID ALAN GRAPHICS
P.0. BOX 35
BATAVIA, IL 60510

—NO BUILDING PERMIT REQUIRED—

XYL version available
Photo will be returned, shipping included.

~ Copyright 1988 David Alan Graphics

e
s

Brin'gfthings down for
safety and convenience.

Never climb your lower again with this slevator system
Antennas and rotator mount on HAZER, compilete system
trams fower in verticke upright position. Safety lock system
operates while ramsing or iowernng Never can fall

Compieate kit includes winch, 100 fv. of cable, hardware and
instructions. For Rohn 20and 25 G Towers
Hazer 2 - Heavy duty alum. 12sq ft load  $297.00 ppd

Hazer 3 - Standard alum. B8 sg. fi. load $213.00 ppd.
Harer 4 - Heavy galv. steel 16 sg. fi. load $278.00 ppd.

Ball Thrust bearing TB-25 for any of above $49.50 ppd.

KENPRO Antenna Rolors

KR-400 11 sq. ft. Azimuth Rotor $214.95 ppd
KR-600 19sq fi. Azimuth Rotor $299.95 ppd
KR-2000 27 sq. ft. Azimuth Rotor $549.95 ppd
KR-5400 AZ-EL Satellite Rotor $399.95 ppd

Send for free aetails of aluminum towers specificailly
engineered for use with the Hazer.

Satisliaction guarsnieed. Call ioday and charge to Visa,
MasterCharge or mall check or money order.

GLEN MARTIN ENGINEERING INC. 5,
Rte. 3 Box 322

Boonville, Mo 65233
816-882-2734

e SUPERSCAF

(A Switched-Capacitor Audio Filter)
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SuperSCAF is a versatile switched-capacitor filter
for eliminating interference and noise on CW, SSB,
RTTY, AMTOR, PACKET and other narrow band
modes. Extremely steep filter skirts remove adjacent
clutter and noise to enhance weak signal reception ang
greatly increase intelligibility and listening comfort

SuperSCAF incorporates a switched-capacitor
bandpass filter, an economical implementation of
digital filter technology. Extreme sharpness stability,
accuracy and complete freedom from ringing character-
ize this design approach. Bandwadth is adjustable from a
minimum of 30 Hz to a maximum of 3700 Hz, allowing
optimum passband tailoring under widely varying condi
fions. Skirt slope is 150 dB per oclave (aboul twice as
steep as a good crystal filter). and stopband attenuation 1s
at least 51 dB. SuperSCAF 1s connected via the receiver s
speaker or headphone output and provides 1.5 Walls to
drive a 3.2 to 8 Ohm speaker. SuperSCAF operates from
105 to 130 VAL

SuperSCAF is available as an easy to assemble kit.
No adjustments, calibration, or test equipment are re-
quired. The kit can be completed by most builders in one
ar two evenings. SuperSCAF is available in kit form for
$139.95, or assembled for $179.95. Please include $7.00
for ¥H. Order from AFtronics, Inc., PO Box 785, Long:
wood, FL 32752.0785. Florida residents should include
state sales tax

AFTRONICS, INC.

P.O. BOX 785
LONGWOOD, FLA 32752-0785
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FELLOW RADIO AMATEURS,

You've discovered the greatest hobby in the world, And 73 Amareur Radio captures the excitement of amateur
radio like no other ham magazine in print today. With 73, you’ll have fun discovering the thrills of this great hobby.
And while you're at it, you'll also learn more about ham radio.

Don’t take the risk of missing out on all 73 has to offer. You can have your issue of 73 delivered to your home
every month for just $19.97 (12 issues)—that’s 43 % off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.
A home delivered copy of 73 means you'll never miss out on these tremendously popular
monthly columns:
sConstruction projects: The most homebrew projects anywhere .
*Product reviews: Belly-to-belly matchups of new gear.
s Aerial View: Everything you'll ever want to know about antennas.
*QRP: For low power aficionados.
*WEATHERSATS: Get the latest fax on the weather.
eNever Say Die: And you bet | won't.
*73 International: 73 Amareur Radio 1s the only ham magazine
with monthly news from every corner of the world.

e
 — b

- h LY :

— I_j YE S' | want to receive my copy of 73 Amateur Radio at home

s cvery month. Please start my subscription immediately:

. | year (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*

I

Name I

Address I
City State ______ Zip

Bill Me .| Check Enclosed [ Charge my credit card I

I

I

!

Account ¥
[1MC [ Visa [ Amex
Signature

Offer valid for a limited time only. Canadian and forcign surface orders: 527 per year (12 issves) ULS. funds
Please allow 4-6 weeks lor delivery of first ssoe. *Free gifts are sent to paid subscribers only .
7866BC |

SUBSCRIBE TODAY.

And remember—with every paid subscription
order, you'll receive a FREE 73 BASEBALL
CAP, and SAVE43% OFF THE COVER PRICE!

Exp. Date

Mail Coupon to: 73 Amatear Radio , P.0). Box 931, Farmingdale, NY 11737-9631
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by Larry Antonuk WBY9RRT

Number 6 on your Feedback card

Ramsey D-5100 Digital
Autoranging Multimeter

Ramsey Electronics
2575 Baird Road
Penfield, NY 14526
Price: $50

he VOM is the one piece of equipment

that is absolutely mandatory for anyone
wishing to do any type of troubleshooting. In
the past, hobbyists on a budget wound up with
one of the analog Radio Shack models—us-
able, not highly accurate, able to survive may-
be one or two drops before becoming totally
unreliable—and they got by. If they actually
made some cash fixing something, they might
get all the way to the classic Simpson 260 -
accurate, tough as nails, impossible to read.
Any type of digital meter was completely out of
the question.

Things are a little easier these days. For a
mere fifty bucks, today's tech can buy a digital
meter with accuracy that makes most analog
meters look shabby, with autoranging thrown
in! The Ramsey D-5100 comes in a compact
package. Measuring 2.5" x 1.0" x 5.0", the
meter will easily fit into the messiest toolbox.
The case is made of high-impact plastic (able
. to survive plenty of dropping!). A rotary switch
selects the function and four pushbuttons de-
termine secondary modes (AC/DC, Range,
Hold, Memory). The multimeter comes with
those nice rubber-like test leads, with safety
banana plugs.

The meter boasts the usual specs: 1000
VDC, 500 VAC, 0-200mA or 0-10A, and 0-
2MQ. A continuity annunciator chirps when
reading less than 20 (s and is also used to

RABN :
o o

 FBOVAC

FO0mA

D-5100

FEY
Aoaak

| DIGITAL AUTORANGE (DMM) ""C

indicate range changes, overrange, etc. The
autoranging feature is not lightning fast, but
most readings settled down in well under a
second. If the autoranging feature is not de-,
sired, a tap on the RANGE button locks the
current range or allows the user to step up
through the ranges. The MEM button allows
the operator to subtract the current reading
from subsequent readings. The HOLD button
simply controls when making low resistance
readings - useful mainly as a “‘zero’ control
when making low resistance readings. The
HOLD button simply freezes the display; it
doesn’t let the operator hook the meter up,
leave the area, and come back to see the
highest voltage, etc. displayed. (A use for this
feature has yet to come to mind.) The D-5100
will test semiconductor junctions, and has a
low power ohms function for in-circuit testing.

The only weak point in this product is the
instruction manual. While fairly complete, the
broken English is sometimes difficult to under-
stand. Techs new to digital meters will find a
series of examples in the back of the manual
that will walk them through any possible use of
the instrument.

Thanks to Ramsey Electronics, what used
to cost as much as a new car now costs as
much as dinner for two. Keep the wife home
tonight and put one of these in your toolbox.
I'm sure she'll understand .Gl

A better way to design
and enalyze Long wires,
Vee’s, and Rhombics.

AT
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LONG WIRE PRO

Easy to use, menu driven, select wire length,
height, frequency, ground type, and get a color
coded sinusoidal projection of your HF antenna.

For the IBM PC and compatibles,
DOS 2.0 or higher, 256K, color required.

Price $35.00

EFPSILON CO
Box 715, Trumbull CT, 06611, (203) 261 7694

CIRCLE 324 ON READER SERVICE CARD

18 73 Amateur Radio = June, 1988

. America’s Best et Secret!

For the serious
radio operator!

Mell

| TEN-TEC

PR R

PARAGON HF TRANSCEIVER, MODEL 585

MEET AMERICA'S NEWEST FULL FEATURED, SYNTHESIZED
TRANSCEIVER. GENERAL COVERAGE ALL MOPE RECEIVER
TUNES FROM 100 kHZ TO 29.999 999MHz. TRANSMIT AT 100
WATTSOUTPUT ON ALL AUTHORIZED FREQUENCIES FROM
1.8 S58, CW, FSK AND OPTIONAL FM
NOISE BLANKER AND SPEECH PROCESSOR ARE
STANDARD EQUIPMENT. DUAL VFO'S, RX OFFSET

List $2245.00
Sale $1895.00

(LIMITED TIME ONLY)
i

MISSION COMMUNICATIONS -

i 1903 Atiel-Clodine - Suite 500
HOLISTON, TEXAS 77082

(713) B78-776G4
Telex 166872 MCON UT

MAITEAIl E 40 ARl BBEAETED CEERiisar AR Ers

NET-KA #L NK-1

» Multiple Group-Call response
e High stability xtal controlled 551-202
« Ideal for an economical alert system

NK-1K (kit) $34.95
. NK-1W (Wired/Tested) 344.95
D

(Add $2 00 Shipping!Handling in U S A]

MoTron Electronics  call Toll-Free

695 W. 21st Ave 1-800-338-9058
Eugene, OR 97405 or (503) 687-2118

CIRCLE 127 ON READER SERVICE CARD




INCLUDES 2 HOOK-ON PROBES

20 MHz DUAL TRAGE

Features component testing circuit for resistors, capacitors,
digital circuits and diodes—TV sync filter—high sensitivity—
Z axis—XY mode—built-in calibrator—>5X horizontal magnifier

$369.95*

35 MHz DUAL TRAGE

wide frequency bandwidth—optimal sensitivit
triggering sweep—hold off—ALT trigger—single sweep TV sync
5X magnification—XY or XYZ operation— HF» LF noise reduction

INCLUDES 2 HOOK-ON PROBES

—delayed

UNSURPASSED QUALITY  SUITABLE FOR HOBBY, SERVICE & PRODUCTION

$249500*
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THE COMMUNICATIONS
SERVICE MONITOR THAT

WORKS HARDER FOR LESS.

Introducing GOM-3 .. . the new service monitor designed by service
technicians for service technicians. It works harder for less . ..giv-

ing you advanced testing capabilities at a very affordable price.

= 3

&
VERTICAL MAXIMUM mllfmnatlia ﬁ:d a+n FEATURES = Direct entry keyboard with programmable memory
MODEL BAND WIDTH | # TRACES CRT SIZE SENSITIVITY TRIG FREQ BANDWIDTH :IE%TuaI " . Audm:r &tra r[-!sm,lt:s,:r iﬁquan cgl;ﬂggrm;ﬂLED ba;r ﬁﬁ ph :f&
_ 00for each quency/error deviation display = 0.1-10,000 v output levels o
2200 20 Mz 2 Bx10CM S mV per div 45 MHz 30 MHz it o High receive sensitivity, less tgan 5uv = 100 KHz to 999.9995 MHz
3500 35 MHz i2) Bx10CM 1 mV per div 50 MHz 60 MHz ) Continuous frequency coverage  Transmit protection, up to 100
All include high guality 1:1, 10:1 hoak an probes, instruction/service manual with schematic and companent fayoul. 1 yesr warranty. shipping. watts e CTS tone encoder, 1 KHz and external modulation
MINI-100 COUNTER (CT1-707DIGIT525MHz  CT-909DIGIT600MHz  CT-508DIGIT600MHz  CT-1259 DIGIT 1.2 GHz

T EL -

$139.9

$169.95

i?'._.-- %}.

E1-58 Faepudfly COUNTEA

FELLLR e FEEEL R RE

$189.95

>
@

: WIRED INCLUDES WIRED INCLUDES WIRED INGLUDES
5 I I 9.95 Eﬂﬂm:ﬁgl“?lfmﬂ rlliﬂl.lg.lmlilms AC ADAPTER AC ADAPTER s I Bg -95 AC ADAFPTER
MODEL FREQ RANGE SENSITIVITY ACCURACY | DIGITS RESOLUTION PRIGE
MINI-100 1-500 MHz Less than 250mv 1 PPM 7 100Hz, 1KHz 119.85 TERS :
CT-70 20 Hz-550 MHz < 50my To 150 MHz 1 PPM 7 1Hz, 10Hz, 100Hz 139.95 RAMSEY FHEU“ EN[:Y COUN '
CT-90 10 Hz-600 MHz < 10mv To 150 MHz 1 PPM g 0 1Hz. 1Hz, 10Hz 169.95 ) : ,
2. T TR0 NEe Ramsey Electronics has been manufacturing electronic
Sl ShE o e by TIAN 5 Iy By g e 1a.e test gear for over 10 years and is recognized for lab qual-
L2 hiahiatis S e e S S L i ity products at breakthrough prices. Our frequency coun-
< 100 my @ 800 MHz ters have features and capabilities of counters costing
twi much.
m%ﬁ-a 10 Hz-600 MHz < 10my To 150 MHz 0.1PPM 9 0.1Hz. 1Hz, 10Hz 229.90 Lol
OPTION < 150my To 600 MH2
PR-2 COUNTER PREAMP
RAMSEY D-4100 RAMSEY D-5100 o e | SAQDD  1epR2 s ideal for measuring weak signals
COMPACT HANDHELD DIGITAL wired incluges  110m 1010 1,000 MH2 e flat25dbgain  BNC
DIGITAL AUTORANGING AC adapter connectors e great for sniffing RF » ideal
MULTITESTER ﬁ'éTEH ----- pR.2kits39.95 [eceiver/TVpreamp
PS-2 AUDIO MULTIPLIER
$2495 349 95 The PS-2is handy for high resolution audio
& 36995 resolution measurements, multiplies Up in
les! leads and Inciudes Probes _ frequency * great for PL tone measurements
Sstiery nciiced LYonr Warrnsty wired e multiples by 1007 100 = 0.01 Hz resolution
Ps-Zkit 54995 & built-insignal preamp/conditioner

Compact sized reliability and accuracy.
This LCD digital multitester easily fits in
your pockel, you can take itanywhere. It
features full overload protection « 3%
digit LCD readout # recessed input jacks
e safety probes # diode check function
» 2000 hours battery life

TONE DECODER
& complefe
T degode

onasingle PCboard. Fealures: 400-5000
Hz adjusiablerange via 20 um pot, volt-
age requiation, 567 1C. Usetul for touch-
tone burs! detection, FSK, etc. Can also
be used as a stable tone encoder, Runs

$5.95

on 5o 12 volls
Complete kit TOD-1

COLOR ORGAN

See music come alivel 3
ditterent lights flicker
with music, One light
gach tor, gh, mig-range
and lows. Each individuy-
ally adjustable and
drives up to 300 W runs
an TIOVAC

Provides distinctive audible chirp after
contact has been made and meter reading
has stabilized. Has TOUCH-HOLD feature
to allow readings to be logged or referred
to before making the next reading. Up to
10 AMP current capability and a continuity
function which beeps on zero Dhms,

VIDED MODULATOR

Converts any TV to video monitor. Super
stable, lunable over ch 4-6. Runs on 5-15V

$795

accepts std. wideo signal. Best unit on the

markel! Complete kit. ¥U-1

4OWATT 2 mir
PWHAMP

Simpie Class C power amp teatures 8
fimes power gaim 1W in for 8 out, 2 Win

for 1300l 5'W i Tor 404 oul

of 50W, incredible value, complete with
all paris, less caseand T-R relay

$22.95

PA-1.40°W pwramp kit
TR-1, RF sensed T-A relay kil

. Max output

6.95

ML-1 Eit 58,95 name badges, buttons, supply up to 1 watts of £ has added E‘J_HISIIII-:E rLIJ}L::;rrrlﬁ?;Ez:leFrSrll LE%
warning pangl lights. abnoxious audio. Runs mike preamp slage Fm's, e Tprur it il
VOICE ACTIVATED Runs and 1o 15 volts an 615 VD M1 Kt “_95 ¥5yolis. uses §-45 ohm
SWITCH aike, $2.99 | e $4.90 | o S4.95 | seake
Voice activated swilch R G . BN il $5 95
kit provides switched UNIVERSAL TIME WHISPER LIGHT .
oulul with current ca- Provides the basic parts Aninteresting kit, small SIREN
and PC board required (o mike picks up sounds 60 Hz TIME BASE

pability up to 100 mA,
Candrive relays, Hghts
LED o evenatape
recorder motor Rurs arn
aVvoc

VE-1KIT

$6.95

LED BLINKY KIT
Alternately flashes 2
jurnbo LEDS. Uise for

MADBLASTER
Produces LOUD ear shat-
teringg and attention get-
ting siren like sound. Can

prowvide asource ol pre-
cision timing and pulse
genaration. Lises 555
timer kG and includes a
range of parts for most

imimg mess:
$5.95

LIT-GKit

and converts them to
light, The louder the
soumd, the brsghter the
light, Includes mike, con-
prols up to 300°W, runs on

HOVAC
woke  $6.95
.11
. [ |

#5108
LE HE PRESEALER

FM

WIRELESS

MIKE

Transmiits up to 30 1o
any FM broadcas! radio

uses any lype ol mike.
Runs on 3 to9V. Type FM-

Produces upward and
downward wai. 5'W
pirak audisoutput, runs
o 3-15volls uses 345
ahim speaker

Complete kit SM-3

$2.95

SUPER

SLEUTH

A super sensitive ampli-
fier wehich well peck up a
pin drop at 15 feet! Great
for monitoring baby's

$8Q95

Huns on 51500
Low current (25ma)
1 mund month accuracy

ekt 90.00
TH-8 Assy 59.95

—

il

PS-10B 1 GHz PRESCALER

Extends the range of your present counter to

wired includes
AC adapler

TELEPHONE
TRANSMITTER

Low cost with profes-
gional pericrmance, Fea-
tures include; self phone
ling powered, funable
from 610 100 MHz,
polarity antisensitive.
compact size {15 x 1'%
gasily installs anywhere
on tine phane liseor
ingide the instrument
itself

PB-1KIT

$14.95

MaostorCarg, " i

FM RECEIVER

For built-in applications
or hiobby experimenta-
tign. Fuli fledged super-
hetrodyne FRCEIvET,
mcrovipll sensilivily,

10, MHZIF, Integrated
Gircuit detectar, 50 mw
audio amplifier, 3V
extemnal power sounce,
operation on standard
FM broadcast band as
wiell a5 large portions on
gaci side, compact (6"
square) for bug detec-
lion orreception

FR-1KIT 514.95

1GHz = 2 stage preamp = divide by 1000 cir-
cuitry  super sensitive (50 mV typical)
BNC connectors « 1GHz in, 1 MHz out »
drives any counter

M MINI
MIKE

A superhigh pertormande
FM wireless mike kit!
Transmits 2 stable signal
up 1o 300 yards with
excepliongl audio quality
by means-ofils buiit jin
electrel mike Kil includes
case, mike, on-off switch,
antenna, battery and
super instructions, This is
the tinest unit available

make  $14.95
FR-2Wired and Tested
19.95

L]
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X -Y oscilloscopes are very useful as tun-
ing displays for RTTY demodulators
and other applications. There have been nu-
merous articles written describing how to
make X-Y displays using conventional
cathode ray tubes (CRTs). These make excel-
lent tuning indicators, but the size of a CRT
and its support circuitry may be larger than
the demodulator it complements! The digital
scope described here is small, simple, and
works great. Power consumption is very low.
This unit is powered by a 9V, 100mA plug-in
power supply.

The display is created by 100 LEDs ar-
ranged in a 10 X 10 square. The LEDs used
here have 0.1 inch lead spacing and are
mounted 0.1 inches apart from each oth-
er. This works very well with standard 0.1
inch spacing circuit board material, such as
the Radio Shack 276-158 with soldering
ring holes. Any LED may be used, but small
LEDs with 0.1 inch lead spacing will work
best. The LEDs are wired together in a
matrix. The anodes are tied together in
each row, and the cathodes are tied together
in each column.

The LED display is driven by two LM3914
dot/bar display drivers (Radio Shack 276-
1707). These chips normally drive an LED
bar graph display. They have everything
needed to take in an audio signal and form a
linearly proportional output capable of driv-
ing LEDs directly. In the X-Y display, one
L.M3914 1s used to drive the LED columns
directly. This provides the current sink for
the LEDs. The other LM3914 controls ten
PNP transistors that source current to the
LEDs via the rows. Most any general pur-
pose PNP transistor will do. By using this
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Figure 2. 100 LED Array.

arrangement only one LED will be on at
a time.

The X and Y inputs are referenced to
ground, and each has an amplitude adjust-
ment that scales the input signal to match the
display boundaries. An input signal of 1.2
volts can drive the display to full scale. The
offset adjustment allows the display to have
X,Y = 0,0 in the center, thereby providing a
four quadrant display. To use the digital X-Y
scope as a RTTY tuning indicator, connect
the mark and space filter outputs from the
demodulator to the X and Y inputs of the
scope.

The display provided by the X-Y digital
scope is, of course, not as smooth as that
provided by a CRT.

Construction

Two 2.2 X 3-inch circuit boards are used
in the construction of the scope. The LED
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Figure 1. X-Y LED Driver.
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display board mounts in front with the second
board mounted about two inches behind. The
LEDs should have their leads trimmed so the
anodes are %2 inch long and the cathodes are
one inch long. Insert and solder the first row
of LEDs at the bottom of the board. (Note:
the Radio Shack 277-1008 Audio Amp/
Speaker has a grid of holes in front that are
spaced 0.2 inches apart. This makes a great
holder for the LEDs as they are soldered in.)

Now take a length of bare 26 gauge wire
and weave it from one LED anode to the next,
near the end of the lead. Solder the wire to
each anode of the first row. Next insert and
solder the next row of LEDs. Using another
length of bare 26 gauge wire, solder it to each
anode of the second row. Continue this oper-
ation for each row until all LEDs are mount-
ed. Next use another length of bare wire to
connect the cathodes of the first column near
the end of the lead. Do this for each column.
When this step is complete connect a short
length of wire to each row and each column to
be connected to the other circuit board. There
should be ten column wires and ten row
wires. The column and row bare wires should
not contact each other.

Wiring of the second board can be wire
wrap or point-to-point soldering. Mount the
LM3914s, transistors, resistors, and pots.
Connect all intra-board wiring first, Next
connect the display wires to the board. Con-
nect the X and Y signal input to phono jacks.
And connect the incoming DC power through
an on-off toggle switch to the board.

The circuitry can be tested by connecting
two oscillators, radio outputs, or RTTY
scope outputs as signal sources. Calibrate the
offset so that with no signal input, the LEDs
in the center of the display light. Provide an
input on the X channel only. This should
produce a horizontal line in the middle of the
display. A similar input to the Y should pro-
duce a vertical line in the middle of the dis-
play. Connection to the scope outputs of a
RTTY demodulator should produce the fa-
miliar cross hair pattern in the presence of a
RTTY signal.

This design can be modified to include
more LM3914s chained to the existing ones.
This would allow a larger number of LEDs to
in the display if desired. Different color
LEDs can also be used to show limits or just
to make it more interesting. The LEDs used
may be point-source or diffused. This version
used point source LEDs, which provide a
sharp display.



ASTRON

CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

o HEAVY DUTY e HIGH QUALITY « RUGGED  RELIABLE

SPECIAL FEATURES
* SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous shorted output

= CROWBAR OVER VOLTAGE PROTECTION on all Models

excepl RS-3A. RS-4A. RS-5A.

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage
e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
= THREE CONDUCTOR POWER CORD
e ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

« |NPUT VOLTAGE: 105-125 VAC

 QUTPUT VOLTAGE: 13.8 VDC * 0.05 volis
(Internally Adjustable: 11-15 VDC)

e RIPPLE Less than Smv peak to peak {full load &
low line)

e Also available with 220 VAC input voltage

e

g
T

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM SERIES 19" X 3% RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. [ibs.)
RM-12A 9 : 12 Sl x 19 x BY% 16
RAM-35A 25 35 9% x 19 X 12% 38
RM-50A 37 50 5% x 19 x 12% 50
e Separate Volt and Amp Meters
RM-12M 9 12 O x 19 X 8% 16
RM-35M 29 35 Bla X 19 X 12V 38
MODEL RM-35M RM-50M 37 50 5% X 19 X 121 50
RS-A SERIES Continuous IC§* Size [IN) Shipping
. MODEL Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
RS-3A 2.9 3 3 X 43% x 5% 4
RS-4A 3 4 3% x 6% x 9 5
RS-5A 4 5 3% X 6% X 7% 7
RS-7A 5 7 3% x 6% x 9 g
RS-7B 5 7 4 x 7TV % 10% 10
RS-10A 7.5 10 4 X 7Y x 10% 11
RS-12A 9 12 4% x 8 x9 13
RS-12B 9 12 4 3 7TV x 10% 13
RS-20A 16 20 5 X9 x10% 18
RS-35A 29 35 Ex 1 x 1 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
RS-M SERIES Conlinuous Ics* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
Gt * Switchable volt and Amp meter
RS-12M 9 12 4% xBx9 13
» Separate volt and Amp meters
RS-20M 16 20 5% 9 x 10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 20 B X 13% x 11 46

= Separate Voit and Amp Meters = Qutput Voltage adjustable from 2-15 volts  Current limit adjustable from 1.5 amps

to Full Load
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 5 X9 x 10% 20
VS-35M 25 15 7 35 29X 11 X 11 29
VS-50M 37 22 10 20 6 x 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 Bla % 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 B X 19 X 12% 50
L ]
RS-S SERIES Built in speaker
iy Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) Amps HxWxD WL, (Ibs.)
RS-7S 5 7 4 x Tha x 10% 10
RS-108 i 10 4 X Th x 10% 12
RS-125 9 12 4% x Bx 9 13
RS-20S 16 -20 B x9x 10% 18

MODEL RS-125

*ICS—Intermittent Communication Service (50% Duty Cvcle 5min. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD




Ej;i}%g ks };1ﬁil.;; )
: L, access ':, or more of the
B 1...,: Board Systems (PBBSs)

;,, over the country. These

100 since voice transmission.

Networking Versatility
The PBBSs offer two exciting features

never before available to hams. They are an
electronic means of disseminating general
information—ARRL and AMSAT bulletins,
notices of club meetings and events needing
amateur communications help—to the ham
community without being tied to a net or
bulletin schedule. There is also the capability
of leaving personal messages for other hams
who are not on the air at that particular mo-
ment (and receiving similar messages from
other hams). These messages can be forward-
ed automatically from one PBBS to another,
even over transcontinental or transoceanic
distances.

How does a ham get involved? Bulletin
boards can at first daunt a new packeteer.
Many hams have little or no ex-

The long greeting is friendly: “*Welcome,
Josephine, to the WA1FHB mailbox in Mar-
low, NH. You were last on at <time>
< date > < Last message > number.’’ These
messages are followed by the command
choices, ending with a right arrow (> ). Prac-
tices vary, but most PBBSs use 24-hour Uni-
versal Coordinated Time (Greenwich Mean
Time to the older of us!), identified by a **z."’

Long greetings, however, can take forever
to get through during periods of heavy QRM
and/or heavy activity. Even during good con-
ditions, the long version wastes the opera-
tor’s (and the channel’s) time. A budding
packeteer should move on to the short greet-
Ing as soon as possible. Here's an example of
the terse prompt:

COMMANDS
With either prompt, the PBBS commands

are exactly the same. The commands are sin-
gle letters that may be followed by a modifier
or an argument or, often, both. Please memo-
rize: A command and its modifier are never
separated by a space, but a command and an

_ Number 8 on your Feedback card

argument are always separated by a space.
Put together, all this turns into a “‘com-
mand string,”’ which is terminated by press-
ing the return key, or its equivalent. (The
return is generally required by TNCs to send
the packet, anyway.) For brevity, I won’t
mention the return with the explanation of
each of the commands, but it’s always neces-
sary. Note also that, while I show all com-
mands in capital letters for clarity, the board
accepts either upper or lower case.

The command sets the basic operation the
operator wants the PBBS to do. The modifier
then selects a subcategory of that operation,
and the argument designates the subject or
victim of the operation.

Instant Help

The three most important commands for
the neophyte are the ones for assistance. The
first is X, which provides a reference to all
the other commands. At the long or the short
prompt, X toggles a long command menu:

Note the word “‘toggle.”” A toggle key
alternates a command between two states
(such as “*on’" and “*off’"). The X

perience with computers and their

demand of exactitude from the
operator.

Logging On

To log onto a board, a packeteer
needs only to connect with it. The
board does the rest, greeting him in

= Connected to WAILFHEB

Hello Feg, Welcome to the walthb Mailbox from David in Marlow, NH
Last on at 2133 on B71Z10; last message 23IB83.
X for long menu, ME for short prompt. H for help, L to list new megs.
You have few mails

Msgh® TR Size To From & BBS Date
=83 PN
2281 PN
2378 N
N1FBC de WALFHE: at

Title

L MIFEC WB9EUJ 71213 I°11 be there Monday'
244 MIFBC WALIFHB 871213 Thursday?
196 MIFBC KEBIHE B71213 Happy Holidays

2053z on B71213 B, DiH I, J. K L N ReS. ToU W, X >

command, for example, gives the
long command explanation at each
subsequent command prompt, un-
til the user toggles it off by send-
ing another X.

The H command downloads the
system’s Help file. This file may
be customized to some extent for

one of several ways and, perhaps,
telling him that he has new mail.
The PBBS software provides for

Figure 1. Long sign-on.

each system, but it generally runs
about 36 lines of text. Those with
a printer can turn it on before issu-

two greetings, long and short. (The
short one is sometimes called the
“‘expert’’ greeting.) Both of these

NIFBC de WALFHB:

at 2004z on B71313 By iH I 0, K LN Ry 8. T, U, W, X >

ing the H command, to get a handy
command reference to keep be-
side the keyboard. The Help file

can be personalized for the indi-
vidual PBBS and, if the operator of
the board likes, changed periodi-

Figure 2. Short sign-on.

shown in Fig. 4 is an example, but
those from other boards may be
slightly different.

cally to draw attention to some

HIFBC de WRAIFHB: Date B7IZ13 Time 2053 Last mmeg W 2I82, 107 active mags

Finally, there’s the I command,

important event or matter. The se-
lection of the long or the short mes-
sage for a particular user can be
changed either by the user (with the
“NE’’ command) or by the PBBS
operator.
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which accesses information about
that specific PBBS—location,
equipment, special interests, etc.
Just don’t expect the Info file to be
up-to-date. It is generally pre-
pared with great glee when the

Messages: L = List; K = Read; 5'=- Sand, K — Kill

Files: W - What, 0 — Downlocad from, U = Upload to

B - Bye, H = Help, N - Enter yvour name, T = Talk to David
I = Information, J - Calls heard, X - Short/Long Menu »

Figure 3. Long Menu.



board 1s first put on the air, then totally
forgotten as system antennas, towers,
rigs and computers come and go.

The Main Commands

These are the commands that actually
make the PBBS function. Most of them
require an argument.

The first command the user should is-
sue when he accesses a PBBS for the first
time is the *‘name’’ command. It takes the
form **N Ayleen <return>"" (using
your own name, handle, or alias, of
course) and enters your first name into the
user file. This has two purposes. In a later
connect, it impresses the uninitiated guest
to a PBBS demonstration. It also *“intro-
duces’’ the user to the PBBS operator.
With a couple of computers in the middle,
packet PBBS operation is probably the
most impersonal of all the activities in an
otherwise friendly and personal hobby—
fight the trend!

At the first log-on to a particular PBBS,
the board asks the user to specify a home
PBBS with the NH command (this concept
to be discussed later). If the user isn’t sure
which board he wants as his home

This is wOrli 12.0 software. Thanks to Hank for writing it.
Simple commands consist of one or two letters and a RETURM.
The second letter of a command 15 called a qualifier. Some
commands accept arguments. To add an argument, type a SPACE
after the command or qualifier and then type the argumentis).
UPPER/Tower case doesn't matter, but command (string) must end
with ENTER, <cr>, or RETURN.
UJo NOT put a space between a command and a gualifier.
For example -- The "L" command 1ists the messages in the mailbox.
Type just "L" and a RETURN to Tist all the messages entered since
you Tast logged in. [f there are no NEW messages, you'l] get a
"*** None found."
To Tist just your messages, type "LM" and a RETURN. (The "M"
stands for "Mine".)
To list only messages higher than a particular number, such as
4325, type "L 4325" or "LM 4325". Don't forget the space. This
form is preferred over the plain LM above (faster).
some other examples:

58 to send a bulletin message.

LM 4325 1ists only your messages later than 4324,

LB 4325 Tists only bulletins later than 4324..

LT 1ists only NTS traffic.

LL 10 lists the last 10 messages.

R 3210 to read message 3210.

k 5432 kills message 5432. (Only works with your messages!)

KT 5678 kills 5678 (Only works with NTS messages).

KM kills your messages. *** Please do NOT use! Use K <number>.

5 WORLT to send a message to WORLI.

SP WORLI to send a "private" message to WORLI.

A more complete description of how the use the MailBox is in the
file DOC.TRC

Use the D command to download this file:
b DO TRC

Please lTeave any comments as messages to walfhb.

Hawve Fun? - [David

of a wax-covered cardboard with a
translucent plastic overlay. He can write
on the overlay with a stylus or even a
fingernail. Lifting the overlay erases it,
but, of course, it i1s non-volatile in the
event of power failure.

The Magic Slate is a super place to
record the numbers of new messages on
a PBBS log-on when reading the first
message will probably scroll the other
numbers off the screen. Similarly, it’s
handy for recording interesting file
names for sequential down-loading from
the PBBS. Put the Magic Slate to good
use will prevent load the channel unnec-
essarily with repeated message listings
and directories!

N doe tells the MailBox that your name is “Joe". .
NH WORLT  tells the MailBox that WORLI is your Home MailBox. Sendmg a MEﬁﬁﬂgE
NE tells the MailBox to change your Expert status on or off.

Most packeteers are anxious to try out
this function. Sending 1sn’t difficult, but
a little homework with the computer doc-
umentation before logging on can go a
long way; before logging on, one must

. determine how to send Control Z.

Figure 4. Help file.

The common control to end and save a
message 1s ““Control Z°° (z). For a sim-
ple-minded system like an old

board, he should pick one anyway,
ince the | ill k Meg® TR Size To From a4 BBS Date Title
since the log-on prompt Will KEEP | 2381 PN 244 NIFBEC WALFHB 871213 Thursday?

' : : : 2378 N 194 NIFBC KB1HE 871213 Happy Holidays
bugglng h]n-t f”r an Ent[‘}'. Slmpl}’ 2373 TN 309 NTBOZ7 WAZSPL WALFHEB B7121F QTCiNEWPORT NH
choose one for the moment, keep- | 2374 BN 532 ALL  NIDYF 871213 GSARA Novice course
* = | L . 257X Bu 28B4 NEPRA NIDKF WALFHE B71213 Al Sears Wl1THC, Sk
ing in mind that it’s easy to switch. 2372 TF 232 05445 KAICRX KDIR 871213 NR707 CHARLOTTE VT
The user should iust be s : 2340 BF 291 NEPRA NIDKF KDIR B71213 Al Sears, W1ZHC

= W d just be sure that if 2359 F 551 KA2VCS K3IPS KDIR 871213 TNC-1 (@ KDiR-1 IN VT.)
he checks into more than one NICB trimd to connmect.
board, he should specify the same | 20°% fhb.109 msgs>

Teletype™, all one needs to do is
find the “*Control’” key, hold it
down while hitting the z (lower
case is fine) then release both. The
more sophisticated terminal emu-
SK lation programs, however, often
assume that control characters are
commands for them and not to be

home PBBS on all.

Information, Please

The L command, in various forms, is used
to display messages in the PBBS’s Mail Box.
Surprisingly, the simple, unadorned L com-
mand (with no modifier) tends to confuse
people. It lists only the messages entered
since last log-on. If the packeteer was on the
board several hours ago and there hasn’t been
much activity in the interim, or if she con-
nected over a poor path, then try again using a
different digipeater string, an L will come up
blank (**None Found, '’ or similar). He needs
to use modifiers to dig down into the mes-
Sages.

LM gives all traffic to or from the logged-
on call. LA produces a list of ARRL bulle-
tins, LB lists non-ARRL bulletins, and LT
shows NTS traffic on the board. To check
on messages to or from another call, use L>
WIXXX (messages to WIXXX) or L WiXXX
(messages sent by W1XXX). L 789 will show
all messages with numbers greater than
789, and LL 10 will list the most recent 10
messages, regardless of message number.
None of the List commands will show pri-
vate messages except those to or from the
logged-on call.

An operator can save time (his, the board’s
and the channel’s) when using two-letter L
commands (LA, LB, LM, and LT) by limiting
the search to the highest message number on
the board during his last connect (i.e., LM
5450). This keeps the already-viewed mes-
sages from reappearing on the screen. (All of

Figure 5. Message listing.

these searches go from most recent back in
time, and there’s no legitimate way ‘‘new’’
messages could have gotten in to the older
part of the listing.)

Here 1s a display of the result of any of the
message listing commands. (The second-to-
last line is not part of the message listing.)

The message number comes first. Use that
number to read or kill a message. The next
column shows the message type and status.
The status will be /Y/ for already read (by the
addressee), /N/ for not read yet, or /F/ for
already autoforwarded to another board.
(Boards can be set to kill messages that have
been forwarded.)

The column after that displays the message
size in bytes, to give an idea of how long it
would take to transfer. (A common error is
misinterpreting the message size figure as the
message number.) Next is the call of the
addressee, the call of the sender of the mes-
sage, and then the optional call of the **home
PBBS' of the addressee, followed by the title
of the message.

Temporary Data Storage

As the packeteer sits before his monitor
perusing the messages, he probably comes
across information he wants to write down.
There is a quaint, old “‘low-tech’” device I
recommend for the purpose: the “‘Magic
Slate.”” This children’s novelty 1s generally
available in five-and-dime stores. It consists

passed to the TNC. There may be
a ‘‘lead-in’’ character to send
first. Some boards accept /EX as an
alternate message ending.

To send a message, enter S, one space,
and the call of the addressee, at the com-
mand prompt. The BBS converts lower-case
entries into upper case. (The board accepts
S <return>, and then prompts for the ad-
dressee, but that's doing it the hard way.)
Then a prompt for the ‘“‘title’’ of the mes-
sage appears. The program gives up to 80
characters for the title, but one or two
short words will usually suffice. If the ti-
tle is long, it causes line-wrap (use an
extra line) every time somebody lists the
messages.

When 1t gets the <return> at the end of
the title, the PBBS prompts for the message
text and gives the number that it is assigning
to that message. Note that number to check
the message after entering it.

Be aware of carriage returns when typing
the message. Most users have 40-, 64-, or
80-column screens (that’s the number of
characters displayed in a full line of text or
data). If the typed line length exceeds the
number of columns on the reader’s screen,
most computers insert a “‘default’’ carriage
return/line-feed at the end of the line, proba-
bly splitting a word. Some machines substi-
tute the return/line-feed for a character of
text. Of course, if this happens, Murphy’s
Law says that the replaced character will be
the third digit of an essential and unlisted
phone number.
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When done with the message, send the
all-important AZ and a return, and wait. A
following prompt indicates that the mes-
sage has been closed and saved. If the chan-
nel isn’t busy, check the message by send-
Ing an R, space, and the message number to
read it.

If the prompt didn’t show, assume that the
CoNTROL-Z didn’t make it and the message
hasn’t been saved. There are several things
that may have happened. It’s possible that the
terminal program went off into the weeds.
Recovering it depends on the user’s particu-
lar set-up. If only the computer is confused,
unplug the cable between computer and TNC
(so as not to inadvertently disconnect from
the PBBS), then reset the computer and reini-
tialize the terminal program (and, of course,
replace the TNC cable) within the

call and message number of the station
putting the message into the packet system as
well as the destination town and two-letter
state abbreviation. The normal NTS message
preamble should form the first line in the
message body.

SA is reserved for official ARRL Bulletins.
sB is for general (non-ARRL) bulletins—
AMSAT, local club and so forth.

Bulletins

Bulletins are often addressed to ALL. Take
care to not use ALL too readily. The title can
often target a specific group: AMSAT,
ARES, etc. '

If a bulletin announces an event (meeting,
hamfest, exam session, or the like) put both
the location and the date in the title. This

PBBS—the board is private property and
under the control of its owner. Most PBBS
operators, however, feel an obligation to
allow and encourage discussions or debate on
a wide range of subjects of interest to their
readers, whether they, personally, agree or
not.

Unless the operator of a particular board
has said otherwise, feel free to enter bulletins
or messages to ALL on any subject as long as
they avoid the business and obscenity prohi-
bitions of the FCC and are not direct, person-
al attacks.

Follow these guidelines when entering
opinions on the local PBBS: Keep them tight
and to the point—less than, say, 2000 charac-
ters. Messages longer than that are time-con-
suming to read, even through just one
digipeater, and are difficult to for-

three or four minutes the PBBS
gives you before it imes out and
disconnects. If the CONTROL-Z. 18

16468 TH

successfully sent the second time | E88 bort=

22 Boulder Ave

Mso#t TR Size To From
222 NTEIA
MR 208 R HALIFC 18 Baldwinville Ma Nav 1B

@ BES Date TiEle

FAa1IFC

around, the message 1s saved. Des Moines fa BOI13
This 1sn’t good packet form and | 515 242 sass

should be used only as a last resort,
but 1f all else fails, turn off the
set-up: radio, TNC, and computer.
Reinitialize everything and let the | *®*"
bulletin board *‘time out’” in three

Turkey day fast approaching =
Looking $ar a bird to

pluck and stuff = You
available guery BB

BF111F NR 228 EALIFE BTE Des Moines, Ia

ward. Try also to use an honestly
descriptive title. Misleading titles
often anger and alienate people!

Lastly, pay attention to the pre-
sentation. If it’s messy, with scat-
tered thoughts, misspellings and
poor formatting, its brilliant logic
may not shine through and you will
do your cause a disservice.

One-liners

or four minutes and reset itself.
Any message left on the bulletin

Figure 6. NTS text message.

Sometimes if a bulletin to ALL or
a message 1s very short, the entire

board, however, will be discarded
and gone.

There’s one wrinkle to sending
personal messages to a recipient
on another PBBS. (Message for-
warding is discussed in more detail
next month). If possible, provide
the call of the recipient’s home Msg
PBBS. To do this, after entering

Magh TH
2II5 SN

F=871211/161&6z @:WASOII wWaOOE
R:BTLI209/2022m B KEJCLI Dewey, Az #11715 O:WIFJI

R:871209/1804m @:tWIFJ]l #23IEB1 [Scottsdale., Az.] U:WIFJI
2371 taken Ffrom WIFJI

Size To From B BES Date

S48 WBIGXM WIFJI

Title

by WIIBF at 1854 on 871209

BY1212 308 wblgzm gtc reng nevada
R:B71211 72237z @:uWB1DS5W East Kingston, MHH #: 1191 O:WIFJI]
R=:B71Z211/20342 M K1UGEM Wakefield, Ma #:2174 O:rWIFJ1
R:E871211/2030z B:WIAW Newington, CT #:2021 O:WIFJI
F:B7I1Z11/19307 B:WAZEEN #7108 [CHyda Parl, NYJ
R:871211/1927z @:AGIF Towanda, Fa #:5270 OiWiFJI IZ: 18848
Rig7121171914&z. @ AG3F Towanda, Fa #1381 D:W1FJI I:18848H [HFJ

! Alamo Gateway [San Antonio, Tx]

text can be squeezed into the 40 or
so characters for the title. You
wind up with a message of length 1
(that one i1s the AZ that ends the
message). "MAPRA Meeting
Sunday!"" or the like. If you see
one of these, don’t bother *‘read-
ing’ " it with the R command. It's all

the addressee’s call, add a space,

then an *‘at’’ sign @, another

space, and the PBBS call: s wailvMZ @
WAIFHB Or SB ALL @ W@RLI.

Message Categories

There are several modifiers for the S com-
mand. (They show up in the “‘type’" column
mentioned earlier.)

SP sends a private message. This is not, of
course, truly private since the message is sent
over a public channel, and the PBBS operator
can (and may well) read it. The L command,
however, won't list it, except when the ad-
dressee 1s logged on. This makes the L listing
for others shorter and more useful, and no
one else can read the message over the air. If a
friend’s call appears in the **Mail for®’ bea-
con, but not in the message list, then the
message was marked private.

ST is used for formal NTS traffic. The
actual contents of the address and **at’’ fields
for NTS messages is presently in a state of
flux, with **NTS"" plus the ARRL Section
abbreviation (e.g., NTSWMA), five-digit
zip code, telephone area code, and “*NTS"’
plus the three-digit postal SCF (the first three
digits of the zip) all being used in various
area. Until this situation settles, determine
and follow local practice.

The title of the message should contain the
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Figure 7. NTS service message.

saves “‘over the air’ " reading time, and helps
the PBBS operator purge stale material.
There's little as frustrating as reading an invi-
tation to a great hamfest that took place last
weekend!

Don't type in long bulletins to ALL on the
local PBBS on-line, since it's impossible to
edit. Prepare and format the message with a
word processor (watching for carriage re-
turns and other details), then log onto the
PBBS and send the message as an ASCII file
transfer.

Disable any error-checking, such as
XModem protocol, that the modem program
might like to use. First, the PBBS will not
handshake with a telephone protocol. Sec-
ond, it 1sn’t necessary because packet pro-
vides its own error checking. Third, even if it
worked, it would nearly double the channel
load with XModem's single-character ACKs
and NAKs that would have to be made into a
packet.

Opinions and Diatribes

Bulletins needn’t be limited to announce-
ments of new facilities and club meetings.
The first amendment to the US Constitution
does not give anyone the inalienable right to
publish their views on someone else’s

in the title in the message list. The
one-liner is also a way of leaving a
short message for someone who
may be connecting to the PBBS over a diffi-
cult path, because the title is sent prior to the
first prompt. |

The “*'message’’ will show up in every mes-
sage listing and the addressee call will remain
in the mail beacon until it’s either read by the
addressee (with the R command) or killed. A
one-liner 1s sent the same as any other mes-
sage. Send the AZ and <return> when the
board prompts you for the text.

Kill!

K <NUMBER> will kill message
< number>. Before executing a K instruc-
tion, the board will check that the operator 18
etther the sender or the addressee of that
message. If not, the command won’t work.
Of course K won't work if the message 1s
misaddressed-KI(*‘eye’ )ZJH in place of
K1(**one ")ZJH, for example.

There are several modifiers for the K com-
mand. KM will kill messages, KT < number >
will kill NTS traffic and, on some boards,
generate a service message back to the
sender, giving the “‘killer’s™ call and the
date/time the message was taken.

Next month: Disk files and mail forwarding.
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u " I E " (R) The Uniden line of Citizens Band Radio transceivers is
tyl .

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. forabout $12,000,000,
Tocelebrate this purchase, we're having our
largest scanner sale in history!l Use the
coupon inthisadforbig savings. Hurry...offer
ends July 31, 1988.

* * * MONEY SAVING COUPON % % *

Get special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personalchecks and quan-
tity discounts are excliuded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics inc, P.O. Box 1045- Dept UNIZ,
Ann Arbor, Michigan 48106-1045 LS A
Hurry..coupon expires July 31, 1988.
Coupon may not be used in conjunction
with any other offer from CEI. Limit one
coupon paerscanner. Add $7.00 for ship-
ping in the continental U.S.A.

Regency TS2-SA2 ...... $269.95
Regency TS1-SA2 ...... $199.95
Regency INF1-SA2 ..... $139.95
Regency INF2-SA2 .....$158.95
Regency INF3-SA2 ..... $119.85
Regency INF5-SA2 ..... $109.95
Bearcat 200XLT-SA2 ...$262.95
Bearcat 100XLT-SA2 ...$1898.85
Bearcat 800XLT-SA2 ...$249.85
Bearcat 210XLT-SA2 ...$177.85

Bearcat 7OXLT-SA2..... $154.95
* ik k VALUABLE COUPON % % % %

NEW! Bearcat 760XLT-SA3

List price $499.95/CE price $279.95/SPECIAL
12-Band, 100 Channel ® Crysialiess ® AC/DC
Frequencyrange:29-54,118-174,406-512 8B06-956 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 760XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcal T60XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
S5/16"Wx1%"Hx7%" D. Model BC 580XLT-SAis
a similar version without the 800 MHz. band for
only $219.95.

SALE! Regency® TS2-SA

List price $499.95/CE price $309.95/SPECIAL
12-Band, 75 Channel ® Crystalless ® AC/DC
Frequencyrange: 29-54,118-175,406-512 806-950 MHL
The Regency TS2 scanner lets you monitor Military,
Space Satellites, Government, Railroad,

Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depanr-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-8A is a 35 channel version of this radio without
the 800 MHz. band and costs only $239.95.

Regency® RH256B-SA

List price $799.95/CE price $329.95/SPECIAL
18 Channel ® 25 Wail Transcelver ® Priority
The Regency RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystails are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB806B-SA is available
for $429.95. A UHF 15 watt, 10 channel version of
this radio called the RU150B-SA is also available
and covers 450-482 MHz. but the cost is $419.95,
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* %% Uniden CB Radios * k%

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
B810E to the 310E handheld, there is no better Citizens
Band radio on the marke! today.

PRO310E-SA Uniden 40 Ch. Portable/Mobile CB ... $85 95
PRO330E-SA Uniden 40 Ch. RemotemountCB _. . $109.95
NINJA-SA PRO310E with rechargeable battery pack $99 95

B-10-5A 1.2V AA Ni-cad battery for Ninja(setof 10) . .. $20.85
KARATE-SA Uniden 40 channel rescue radio £89 95
PROS510XL-SA Uniden 40 channel CB Mobile.. . $49.95
PROS20XL-SA Uniden 40 channel CB Mobile..... $59.85
PROS40E-SA Uniden 40 channel CB Mobile..... . $118.85
PROS40E-SA Uniden 40 channel SSBCBMobile. .. $158.95

PROT10E-SA Uniden 40 channel CB Base....... $119.95
PROB10E-SA Uniden 40 channel SSBCBBasa ... $179.95

* % % Uniden Radar Deteciors k%
Buy the finest Uniden radar detectors from CE| today.

RD7-SA Uniden visor mount radar detector ...... $109.95
RD8-SA Uniden “"Passport” size radar detector... $129.85
RDOXL-SA Unidan "micro"” size radar detector ... $159.95

RD25-8A Uniden visor mount radar detector ... .. .$59.95
RDS00-SA Uniden visor mount radar detector.... . $79.85

NEW! Bearcat® 200XLT-SA

List price $509.95/CE price $2998.85

12-Band, 200 Channel ®» 800 MHz. Handheld
Search » Limit » Hold » * Lockowt
Frequency range: 29-54, 118-174, 406-512, B06-956 MH:
Excludes 823.6875-849.0125 and B6B.5875-884.0125 MHI1

The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmabile
channels with 20 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-SA3 for only $199.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-SA

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ¢ AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHZ
The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9%" x4% " x 12%."
If you do not need the 800 MHz band, a similar model
called the BC 210XLT-8SA is available for $196.95.

Bearcat® 145XL-SA

List price $189.95/CE price $98.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHZ

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions.

Bearcat® 175XL-SA

List price $279.95/CE price $156.95/SPECIAL
11-Band, 16 Channel ® Weather Search
Priority control ® Search/8Scan » AC/DC
Bands: 29-54, 118-174, 406-512 MHz.

The Bearcat 175XL has an automatic search feature to
locate new frequencies. Priority, lock out, delay and
scan speed are all included.

Regency® Informant™ Scanners
Frequencycoverage: 35-54, 136-174406-512 MHZ
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. These special scanners are
preprogrammed by state in the units memory. Just
pick a state and a category. The Informant does the
rest. All Informant radios have a feature called
Turbo Scan™ toscan up to40 channels per second.
The INF1-SA3 is ideal for truckers and is only
$179.95. Thenew INF2-SA3 is adeluxe model and
has ham radio, a weather alert and other exciting
features built in for only $219.95. For base station
use, the INF5-SA3 is only $128.95 and for those
who can afford the best, the INF3-SA3 at$149.95, is
a state-of-the-art, receiver that spells out what
service you're listining to such as Military, Airphone,
Paging, State Police, Coast Guard or Press.

Regency® HX1500-SA

List price $369.95/CE price $179.95/SPECIAL
11-Band, 55 Channel ®» Handheld/Portable
Search ® Lockout » Priority » Bank Select
Sidelit liquid crystal display ® EAROM Memory

Direct Channel Access Feature ®* Scan delay
Bands: 29-54, 1718-136. 144-174, 406-420, 440-512 MHZ

Scan up to 55 channels at the same time. Includes
beit clip, flexible antenna and earphone.

BC760XLT
BOO MHz.
moblle scanner

Only $279.95

* % % Uniden Cordiess Phones « * %

A major consumer magazine did a comparison study on
cordless phones. The check points included clarity,
efficiency and price. Uniden was rated best buy.

XETOO0-SA Uniden Cordiess Phone with speaker . _$114 95

* % % Extended Warranty Program % %
it you purchase a scanner, CB, radar detector or cordiess
phone from any store in the U.S. or Canada within the last 30
days, you can get up to three years of extended warranty
sarvice from Warrantech. This sarvice extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extendad warranties are non-refundable and apply
only to the original purchasar. A two year axtended warranty on
amobile orbase scanneris $29.99 andthree years is $39.99.
For handheld scanners, 2 years is $59.99 and 3 years is
$79.99. For radar detectors, two years (s $20.99. For CB
radios, 2 years is $39.99. For cordless phones, 3 years is
$34.99. Order your warranty for your marchandise today.

OTHER RADIOS AND ACCESSORIES

HR-2510-8A Uniden 25 Watt 10 meter Ham radio. .. $239.95
BC 55XL-SA Bearcaf 10 channel scanner,.......$114.95
BC TOXLT-SA Bearcat 20 channel scanner ..... $169.95
NEW! BC 580XLT-8A Bearcaf 16 channelscanner .. $38.35
MT5100 PLUS-SA Regency marine transceiver .. $134.85
MTS5500 PLUS-SA Regency marine transceiver .. $159.95
R1090-8SA Regency 45 ch. scanner .$11885

Z80-SA Regency 60 ch. scanner ... CLOSEOUT $129.95
UC102-SA Regency VHF 2 ch. 1 Watt transceiver ... $117.95
BPSS5-SA Regency 16 amp reg. power supply ... . $169.95

MAS48-SA Drogrincharger for HX1200 8 HX1500. .. $84 .85
MAS18-SA Wall charger for HX1500 scanner $14.95
MAS553-8SA Carrying case for HX1500 scannar __.$18.95
MA257-SA Cigarette lighter cordforHX12/1500 ... $19.95
MAS17-SA Ni-Cad battery pack for HX1000/1200 ... $34.95
BP205 N+Cad battery pack for BC200/BC100XLT. .. $49.95
B-8-8A 1.2 V AA Ni-Cad batteries (sat of eight) .... $17.95
FB-E-SA Frequency DirectoryforEastern U S.A ... . §14.95
FB-W-SA Frequency Directory for Western US.A. ... $14.85
ASD-SA Air Scan Directory .. ... 51495
SAF-SA Survival Radio Fraquancy lllIlru.v:-::.tn::u":.r ...$1495
TSG-SA"Top Secret” Registry of U.S. Gowt, Fruq ..$14.95
TIC-SA Techniques for Intercepting Comm.........$14.95
RRF-SA Rallroad frequency directory. . ...5$14.95
EEC-SAEmbassy8 Espionage Enmmunicauunu. ..$1495
CIE-SA Covert Intelligenct, ElecL Eavesdropping ...$14.85
MFF-SA Midwes! Faderal Frequency direciory .. .. $14 85
ABD-SA Magnet mount mobile scanner antenna.. $3595
ATO-SA Basa station scanner antenna. . .. .. $3595
USAMM-SA Mag mount VHF ant. w/ 12 cable..... $39.95
USAK-SA %" hole mount VHF ant. w/ 17" cable....$3595
USAK450-8A %" hole mount UHF ant. w/ 17 cable. . $3595

Add £3.00 shipping for all accessones ordered at the same time.
Add $7.00 shipping per radio and $3.00 per antenna

BUY WITH CONFIDENCE

To get the fastest delivery from CEIl of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax LD. number, Written pur-
chase orders are accepled from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessaories
are final. Prices, terms and specifications are subject to
change without notice, All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CEl is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0.B.
CEl warehouse in Ann Arbor, Michigan. No COD's.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are available
by writing to CEl. Non-certified checks require bank
clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for R.P.5./U.P.S.
ground shipping and handling in the continental
U.S.A For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Discover, Visa or Master Card, you may calland
place a credit card order. Order toll-free in the
L.S. Dial B00-USA-SCAN. In Canada, order toll-
free by calling 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Order today.

Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc.
AD #050388-5A2

Copyrighte 1988 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 L.S.A.
For orders call 313-973-8888 or FAX 313-971-6000

CIRCLE 121 ON READER SERVICE CARD




Number 9 on your Feedback card

ICOM America, Inc.
2380 116th Ave. NE
Bellevue WA 9B004

Price Class: $1400

ICOM IC-375A 220-MHz
Multimode Transceiver

l t's finally happened. All
diehard 220 enthusiasls can
now rejoice and revel in ICOM’s
latest entry into the VHF/UHF
multimode market: The IC-375A
transceiver. It's made exclusive-
ly for the North American ama-
teur market.

Similar in design and operation
to the IC-275 and IC-475, this
radio offers a wealth of features
for everyone, from the casual FM
operator to hard-core packe-
teers. Considering this is the first
time any company has manufac-
tured such a transceiver, one has
to be impressed with the sophisti-
cation of the design.

Overview

Figure 1 shows the front panel.
Note the virtually identical copy
of its sister transceivers for 2m
and 70cm. The bright, backlit am-
ber LCD display jumps out,
showing frequency, VFO, memo-
ry channel, RIT, tone squelch,
duplex offset, and mode. The fre-
quency selection dial sits be-
neath the display, and has silky-
smooth operation over a variety
of tuning increments.

Modes

The 375 has four modes: FM,

LSB, USB and CW. Pushing the CW mode
switch again enables the optional CW filter
(500 Hz), which the operator can use in con-
junction with the Passband Tuning (PBT) and
Notch controls for enhanced selectivity. Provi-
sion is made to switch a tower-mounted
preamplifier from the front panel (maximum
power: 100 watts) as well as to enable a built-
in speech compressor. There are also two
speeds of AGC selection.

The user can select sub-tone frequencies
on both receive and transmit, and store any
combination of offsets, sub-tones, modes and
frequencies in 99 seperate memory chan-
nels—more than adequate for everyday use.
Two priority channels are also available which
store similar data.

RIT (Receiver Incremental Tuning) is stan-
dard and permits a shift of up to 9.9 kHz either
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RF gain, CW keying delay, meter
display, and AF tone quality from
the built-in speaker. The AF gain
and squelch controls are located
to the right of the display meter,
directly below the main power
switch, in order not to confuse
them with any other controls.

Several scan rates are avail-
able. The standard band scan is
incorporated, along with pro-
grammable range scanning, se-
lectable mode scanning through
memories, and general purpose
memeory scanning. A skip button
allows the operator to lock out
undesired channels when in
scan mode. When using the
programmable scan function,
transmitting or touching the
main tuning dial erases the pre-
programmed band limits.

As on all new ICOM muitimod-
es, the 375 has full break-in key-
ing (QSK). Current activity levels
are presently too low for QSK to
be really useful now. In many
cases also, full break-in keying
isn't usable due to sequenced
switching of amplifiers and exter-
nal preamplifiers. The optional
AG-30 mast-mounted preamplifi-
er won't function when full QSK is

The ICOM IC-375 220-MHz multimode transceiver.

side of the displayed frequency. The RIT can
be cleared to zero offset at the touch of a
button. This feature works in all modes,
including FM,

. . .the user can adjust
the tone of his transmitted
audio and set the degree
of compression in the
speech processor.”’

Additional controls set up the microphone
gain (not deviation), RF output power,

selected either. Semi break-in is

also available with the drop-out
delay set from the front panel. Note that no
VOX operation is available—none of the new
'75 series transceivers offer it.

The DATA switch on the 275 and 475 is also
available here. ICOM claims a switching time
of less than 5 milliseconds, which should be
ideal for packet operation. Packeteers will not
be able to use an external amplifier or pream-
plifier, however, due to this rapid switch time.
The 1C-375 also runs AMTOR, conventional
AFSK RTTY, and SSTV.

A small insert with the IC-375A tells of the
availability of the ICOM CIS (Communication
Interface System), permitting control of these
radios through a personal computer and RS-
232 port. Such control permits displaying and
operating the frequency, mode, memory se-
lection and scanning functions, among oth-
ers. ICOM doesn’t say, however, whalt




software is available to do the job, so look for it
in the next few months.

The rear panel also has many controls. In
addition to the CW keying speed, the user can
adjust the tone of his transmitted audio (bril-
liant!) and set the degree of compression in
the speech processor. The remote connection
for the RS-232 interface is here, as well as two
accessory jacks for the ICOM AQS automatic
squelch system and ALC control/external key-
ing/receiver output. '

The operator can also monitor his SWR via
a three-way switch on the rear panel as well as
power output. Connections for a CW key and
external speaker are found here using 2.5mm
miniplugs, and the CW sidetone level is
accessible here. The antenna connector of
choice is the SO-239 "UHF" socket, which is
pretty much standard on 220 equipment. Al-
though the IC-375A comes with a built-in AC
supply, the user can also access the 13.8 volt
input directly for portable use with the sup-
plied DC power cable.

Observations

I've had the IC-375 in my station for quite a
few months now, and gave it a fairly hard run
during the September VHF QSO Party. Over
50 stations were worked from this location
using the IC-375A, a Mirage C1012 amplifier,
and a single Cushcraft 220 Boomer at 60 feet.
Most of my operation was on SSB and CW
(1 use primarily an IC-37 for FM work), and the
transceiver performed flawlessly the entire
weekend. | had to stop operating and switch
feedlines on 220 halfway through the contest
due to an extremely high SWR condition that

apparently made - difference to the 375A.
CW was the main mode that weekend due
to the generally terrible conditions and weak
signals. | preferred the semi break-in mode
and use a special eight-pin DIN to RCA plug
cable to switch the C1012. The 375A, by the

“The front-end
performance of
this particular unit. . .is

not on a par with the
IC-275A and IC-475A."

way, keys an external amplifier by pulling it to
ground, which is fairly standard practice. The
eight-pin plug is similar to the one used by
Kenwood. Since there was no available AG-30
preamplifier, | used the preamplifier in the
Mirage with minimal results. The front-end
sensitivity of the 375A is such that a preamp
isn't needed most of the time. However,
the S-meter is just as ''dead’” as on the 275
and 475, as the reader will soon see in the
test data.

In practice, | set the AF Tone control at
about 10 o'clock to eliminate a high-frequency
hiss present with no signals and the squelch
open. The speech compressor didn't seem to
make much difference on distant contacts. It
took as many tries to work weak stations with
compression on as it did with compression off.

Specification
Frequency Coverage: Transmit:
Receive:
Output Power: 220.100 High
Low
223.50 High
Low
Receiver Sensilivity:
USB/LSB/ICW 10dB S/N @ 220.100
10dB S/IN @ 223.50
FM 10dB S/N
~ Signal for *'S9" reading
1-dB compression/output
Conversion Gain, First
RF Amp/Mixer
Selectivity, FM

Claimed Measured
216-236 MHz 216.00-236.00 MHz
same same

25 watts 28 watts

2.5 watts 2.5 watts

25 watts 25 watts

2.5 watts 2.5 watts
<.28uV 2uV
<.2BuV 2uV

<.18 pV for 2 uV for

12 dB SINAD 12 dB SINAD
n/a 3.5uV

n/a -9dB

nla 18dB

2.3kHz/6 dB n/a
4.0 kHz/60 dB n/a
as claimed
as claimed

15kHz/6 dB
30 kHz/60 dB

The RIT control is a real help on 220, especial-
ly with all the older stations that drift out of the
passband.

| used the Programmable Scan to set up
limits of 220.080-220.150 MHz so that the
radio was always seeking out new stations
while | was on other bands. Most of the activity
on 220 SSB or CW occurs during the activity
hours at 0800Z and 2000Z with the band fairly
quiet otherwise. Using this scan feature al-
lows the contester to keep an extra "'ear on
the band in case of an opening or a new grnid
square.

Received signal reports were favorable re-
garding the crispness of the audio as well as
clarity. Based on these reports, | set the mic
GaiN control at 12 o’clock and left it there per-
manently. The supplied microphone is the
ICOM HM-12 scanning type, allowing remote
up/down selection of frequency. Serious
contesters may wish to go with the optional
SM-8 base station microphone and a
footswitch, leaving the hands free for logging
and tuning. (ICOM aiso makes the SM-10
microphone with a graphic equalizer and
speech compressor.)

Performance

The following measurements were taken
with an HP608F generator, Boonton 92 milli-
voltmeter and Bird 43 watimeter. Power
source was the internal AC supply. Take note,
however, of two points.

*The IC-375A transmits across the entire
specified range, but power output falls off
significantly outside 220-225 MHz.

*Receiver compression point was signifi-
cantly lower than on similar IC-275A and
IC-475A models. See the sidebar.

Conclusions

The IC-375A represents a significant step
forward in 220 MHz technology. There is no
other comparable product that exists today.
ICOM has built every possible feature into this
transceiver to cover the wide range of opera-
tions and modes on 220 MHz. Its output power
is sufficient to drive both solid-state and
ground-grid tube amplifiers, such as the 8877
and 3CXB800, to near the legal limit.

The front-end performance of this particular
unit, however, is not on a par with the IC-275A
and IC-475A. It took considerably less signal
to drive the front end into compression, and
this might mean some noticeable intermod
products during contest operation, or when
strong adjacent channel signals are present
such as television channels 12 or 13.

| noticed a slight amount of AGC “‘pump-
ing’" during contest operation when other
strong signals were present, but it didn't de-
grade front-end sensitivity that much. The ex-
ternal preamp might make this situation worse
depending on its particular compression char-
acteristics. Indeed, switching my external
JFET preamp inline during crowded band
conditions did just that.

Still, for the serious UHF operator, the
IC-375A is a great way to go for muitimode
operations. The overall design and perform-
ance combined with ease of operation makes
this an excellent choice of transceiver. il
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Regular SLE
...... 2699.00 2369

HF Erfpmem
IC-761 HF xcvr/SW rcvr/ps/Al

HM-36 Scanning hand microphone 47.00
SP-20 Ext. speaker w/audio filter .. 149.00 139%
FL-101 250 Hz 1st IF CW filter ..... 73.50
FL-53A 250 Hz 2nd IF CW filter .... 115.00 109%
FL-102 6 kHz AM filter ............. 59.00

EX-310 Voice synihesmer ...........

IC-751A 9-band xcvr/.1-30 MHz rcvr1699.00 1449
PS-35 Internal power supply ....... 219.00 199%
FL-32A 500 Hz CW filter (1stIF).... 69.00
FL-63A 250 Hz CW filter (st IF).... 59.00
FL-52A 500 Hz CW fiiter (2nd IF}... 115.00 109%
FL-53A 250 Hz CW filter {2nd IF)... 115.00 109%

FL=33 AMIIIEE - oo o sominny aaine 45.00
FL-70 2.8 kHz wide SSB filter ...... 99.00

RE 10 Externa! Irequentﬁ,r controller  49.00

IC-735 HF transceiver/SW rcvr/mic 1099.00 9595
PS-55 External power supply....... 219.00 1993

AT-150 Automatic antenna tuner ... 445.00 389%
FL-32A 500 Hz CW tilter ......c.cin £9.00
EX-243 Electronic keyer unit....... 64.50
UT-30 Tone encoder ............... 18.50

Other Accessories Regular SALE
|C-2KL 160-15m solid state amp w/ps1999.00 1699
PS-15 20A external power supply..... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%

MB Mobile mount, 735/751A/761A... 2599
SP-3 External speaker ................ 65.00
SP-7 Small external speaker .......... 51.99
CR-64 High stab. ref. xtal for 751A.... 79.00
PP-1 Speaker/pateh..cccvereeneerens- 179.00 164%
SM-b Desk microphone ............... 47.95
SM-8 Desk mic - two cables, Scan..... 89.00

SM-10 Compressor/graph EQ, 8 pin mic  149.00 139%
AT-100 100W 8-band auto. antenna tuner 445.00 389%
“AT-500 500W 9-band auto. antenna tuner 589.00 519%
AH-2 8-band tuner w/mount & whip 659.00 589
AH-2A Antenna tuner system, only.... 519.00 449%
GC5 World Clock .. coes s cesisemmnns 91.95 89%

VHF/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1299.00 1149
IC-275H 100W 2m FM/SSB/CW...... 1399.00 1229
IC-375A 25W 220 FM/SSB/CW....... 1399.00 1229
IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1249

Order Toll Free: 1-800-558-0411

ICOM

1599.00 1429
1399.00 1249

IC-475H 75W 440 FM/SSB/CW.......
IC-575A 25W 6 + 10m xcvr w/ps

IC-471H" 75W 430-450 ...
PS-35 Internal power supply ..... i
AG-35" Mast mounted preamplifier

CLOSEOUT 1399.00 989°
219.00 199%
99.75

*AG-35 $995 with I1C-471H Purchase

Other accessories for 1C-471H

SM-6 Desk microphone ............... 4795
EX-310 Voice synthesizer ............. 59.00
1S-32 CommSpec encode/decoder.... 59.95

UT-15 Encoder/decoder interface... 34.00
UT-1558 UT-15S w/T5-32 installed..... 96.00

VHF mobile multi-mode Regular SALE
IC-290H 25W 2m SSB/FM  Closeout 639.00 549%

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A 25w 2m FM/TTP mic Closeout 429.00 349
IC-27H 45w 2m FM/TTP mic Closeout 459.00 399%
IC-37A 25w 220 FM/TTP mic Closeout 499.00 399
IC-47A 25w 440 FM/TTP mic Closeout 549.00 469%

PS-45 Compact 8A power supply... 145.00 134%

UT-16/EX-388 Voice synthesizer... 34.99
SP-10 Slim-line external speaker ... 35.99
IC-28A 25W 2m FM, regular mic...... 429.00 349%
IC-28A 25W 2m FM, TTP mic.......... 469.00 409*
IC-28H 45W 2m FM, TTP mic......... 499 00 439%
IC-38A 25W 220 FM, regular mic ..... 45900 369%
|C-38A 25W 220 FM, TTP mic ........ 489.00 429%
|C-48A 25W 440-450 FM, regular mic 459.00 369*
|C-48A 25W 440-450 FM, TTP mic.... 509.00 449%
HM-14 Extra TTP microphone ...... 59.00
UT-28 Digital code squelch......... 39.50
UT-29 Tone squelch decoder....... 46.00
HM-16 Speaker/microphone ....... 34.00
|IC-900A Transceiver controller........ 639.00 569*
UX-19A 10m 10W band unit ....... 299.00 2692
UX-29A 2m 25W band unit......... 299.00 2699
UX-29H 2m 45W band unit......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 319*
UX-49A 440MHz 25W band unit.... 349.00 319%
UX-59A 6m 10W unit ....ovvernnen. 349.00 319%
UX-129A 1.2GHz 10W band unit ... 549.00 495
IC-3200A 25W 2m/440 FM w/TTP.... 695.00 579%
UT-23 Voice synthesizer............ 34.99
AH-32 2m/440 Dual Band antenna ... 39.00
AHB-32 Trunk-lip mount ........... 35.00
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip mount.... 22.00
Larsen PO-MM Magnetic mount.... 22,00
IC-1200A 10W 1.2GHz FM Mabile..... 699.00 629%

IC-1271A 10W 1.2GHz SSB/CW Base 1269.00 1129
AG-1200 Mast mounted preamplifier 105.00
PS-25 Internal power supply ....... 125.00 114%

EX-310 Voice synthesizer........... 59.00
TV-1200 ATV interface unit......... 139.00 129%
UT-158 CTCSS encoder/decoder ... 96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr1529.00 1349
RP-2210 220MHz 25W repeater ...... 1499.00 1329
RP-3010 440MHz 10W FM repeater... 1299.00 1149

-

XN |
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LN J
Hand-helds Regular SALE
IC-2A Z-meters........ 289.00 259%
IC-2AT with TTP....... 318.00 279%

IC-3AT 220 MHz, TTP 349.00 299%
= IC-4AT 440 MHz, TTP 349.00 299%
o8 |C-02AT/High Power 409.00 349%
& IC-03AT for 220 MHz 44900 389%

. IC-04AT for 440 MHz 449.00 389%
IC-u2AT for2mw/TTP 329.00 289%
& IC-udAT 440 MHz, TTP 369.00 329

|C-u2A for 2m w/o TTP
Reg. $299 - Closeout $2599% |

Accessories for micros - CALL

Aircraft band handhelds Regular SALE
IC-12AT IW 12GHz FM HT/batt/cer/TTP 473.00 4193

A-2 5W PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 5697
Accessories for all except micros Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 B0Omah/8.4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all batteries 79,00
BC-16U Wall charger for BP7/BPS............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ........ 2050
LC-02AT Leather case for Dix models w/BP-7/8 54 .5()
Accessories for IC and IC-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 39.50
BP-4 Alkaline battery case.. csiinasis 200D
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/8-wave telescoping 2m antenna ...... 19.95
FA-2 Extra 2m flexible antenna ................ 12.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 13.65
CP-10 Battery separation cable w/clip........ 2250
DC-1 DC operation pak for standard models 24.50
MB-16D Mobile mtg. bkt for all HTs............ 25.99
LC-2AT Leather case for standard models..... 54.50
RB-1 Vinyl waterproof radio bag................ 3595
HH-S8S Handheld shoulder strap................ 16.95
HM-9 Speaker microphone... EETIRMNRE L o)
H5-10 Boom mlcrm}hnnefheadset 24.50

HS-105A Vox unit for HS-10 & Deiuxe ﬁnty 24.50

HS-10SB PTT unit for HS-10.. 24.50
ML-1 2m 2.3w in/ 0w out amplmer _.SALE 99.95
$S-32M Commspec 32 tane encoder .......... 29.95

Recetvers

Rﬂgular SALE

R-71A 100kHz to 30MHz receiver...... £999.00 869"
RC-11 Infrared remote controller.... 70.99
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter (1st IF) .. 59.00

FL-44A SSB filter (2nd IF)............ 178.00 159%
EX-257 FM unit.. 49.00
EX-310 Voice syn’fhewer ............ 59.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker... -res D200
CK-70 (EX-299) 12V DC upimrr ...... 12.99
MB-12 Mobile mount .. ORI A -

R-7000 25MHz to 2GHz scan eV ... 1199.00 1049
RC-12 Infrared remote controller.... 70.99
EX-310 Voice synthesizer ............ 59.00

TV-R7000 ATV unit........... s L
AH-7000 Radiating antenna ......... 9900 (I1)

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee MetraArea)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442- 4200

AES® BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 GHICAGO, lilinois 60630

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside | _80)()-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Jutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

outside 1 _200-634-6227 15 min. from O’Hare!

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

139.00 129% 3
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Whole-orbit Telemetry Format

In late 1985 and early 1986, both UoSAT
spacecraft began to operate under the control
of a diary program stored in the on-board
computer (OBC). This control program al-
lowed much more flexibility in scheduling
the activities of the OBC and data types trans-
mitted on the downlinks. Consequently,
whole-orbit telemetry surveys are transmit-
ted very frequently from both spacecraft. The
increased frequency of transmissions of
whole-orbit data (WOD) make it more desir-
able to be able to decode and analyze this
data. The amateur satellite enthusiast can thus
observe the measurements made by onboard
sensors when the spacecraft is not within
range of his or her ground station. It is impor-
tant to understand that the whole-orbit data is
merely an extraction from the standard
telemetry channels that has been stored in the
OBC memory.

The amount of OBC memory available for
data storage is about 8K for UoSAT-1 and
32K for UoSAT-2. The duration of the sur-
vey is under control of the OBC as loaded by
the UoS command station. If whole-orbit data
1s transmitted, the status message transmitted
by the command diary will give the date
and time of collection and the channels in-
cluded in the survey. Note that UoSAT-1 and
UoSAT-2 computer status messages shown
in Figures 1A and 2A include data related to
whole-orbit data collection. They show the

Humber of wWOD Uo3AT=1 UoSAT-2
Channala High Berial High' Serial
1 DE48
2 0720
£ 04Ch
q Q7 E#H
i GFRA

e e e e e i sanyrmnd e e R

Table 1. The highest observed line serial numbers
in WOD surveys for both spacecrafft.

by Robert J. Diersing N5AHD

time WOD collection began and what chan-
nels are included. Typical whole-orbit data
from UoSAT-1 and UoSAT-2 can be found in

Figures 1B and 2B, respectively.

WOD Header Lines

There are some important observations to
make about WOD surveys. First, each line
consists of a four-digit line serial number
followed by from one to eight three-digit
telemetry channel values and a two-digit
checksum. The only exception is the first
line, serial number 0000h. In this line the
telemetry channel value positions contain the
channel numbers of the channels included 1n
the survey. An inspection of the UoSAT-2
sample will verify this. Spaces have been
inserted for readability.

0000011 037 038 039 02

It should be noted that the channel numbers
also appear in the status message. However,
the date and time of collection can only be
obtained from the status message and is not
contained in the survey data itself.

The time span between successive lines is
determined by multiplying the line serial
number increment by the time required to
digitize and transmit a standard telemetry
frame at the current downlink data rate. Con-
sidering the usual downlink data rate of 1200
bauds, the digitize-and-transmit time for
UoSAT-1 is 5.28 seconds, and for UoSAT-2
it is 4.84 seconds. Thus, the time between
lines 0008h and 0010h in the UoSAT-1 exam-
ple is (0010h — 0008h) X 5.28 and (0010h —
0008h) x 4.84 for the same lines in the
UoSAT-2 example. The duration of a WOD
survey can thus be determined by multiplying
the highest line serial number by the same
factors of 5.28 and 4.84. Various maximum
line serial numbers recently observed are
shown in Table 1. Both the time be-

tween measurements

COMMAND DIARY V1.1 IN OPERATION
UNIVERSAL TIME 15 12:t54:42

DATE 28/02/88

ATED

MEMORY WASH POINTER AT LFB5H

LAST CMD SENT BY COMPUTER WAS 29H TO 1

CURRENT WOD COMMENCED AT 00:00:00
DATE 28/02/88
SURVEY INCLUDES CHANS 031,13,28,

LAST CMDORECD BY COMPUTER WAS 7DH TO 0 WITH DATA ODH

0000003 0130286C (lines) and the dura-

DO0BDD1 37337682
00100023 7331.76A9

University of Surrey’s Contributions to Hamsats

tion must, of course, be considered by any
program that will plot the data.

Interleaved Transmission Scheme

The examples in Figures 1B and 2B were
only short extractions from an actual WOD
survey. Their intent was to show the general
format for WOD. A typical survey from
UoSAT-1 might consist of lines 0000h
through 04C8h while one from UoSAT-2
could have lines 0000h through OFD8h. The
larger number of lines from UoSAT-2 1s a
result of the larger amount of memory avail-
able in which to store the survey, In actual
practice, however, multiple sets of lines are
transmitted as shown in Figure 3.

The data set with serial numbers 0001h
through OFD9h is transmitted following the
data set with serial numbers 0000h through
OFD8h. There may also be a 0002h through
OFDAh set. The previous discussion of time
between measurements still holds; 1.e., the
time between lines 0008h and 000%h is 4.84
seconds since the difference between serial
numbers 1s one. The data is downlinked in
this interleaved fashion so that burst errors
during downlink reception can be repaired
with the following set of “‘nearby’’ data
points. This feature is particularly useful
when observing the WOD in real time as the
UoS command station does.

Checksum Validation

In order to verify the checksum, each pair
of ASCII characters is taken as a hex byte
value and summed. Using modulus 256 arith-
metic, the summation should produce a con-
stant result. In the case of UoSAT-1 whole
orbit telemetry, the constant value is AAh,
which is 170 decimal. For UoSAT-2 the val-
ue is BBh, which is 187 decimal. An example
of the checksum validation procedure fol-
lows. It was taken from the UoSAT Space-
craft Data Booklet.®

Q1 8002373376A1
00200013 7337694
0328001 37337694
0G300013733758B
00380013733 7682
0040001 37337674
004800137337672
gO0500013733766A
00580013733 7662
00800013 7337653
107000237337649
gO7B0023733T7641
00800033733 7634
00BBOD237337730
0050062373377 28
Q0980023 7337720
20AQDD237337718
00ABOOZ23 T332 710

DATE 28/02/849

AUTO MODE IS5 SELECTED

10 RAM 'ERBORS AT 05190
EPACECRAFT SPIN PERICD- IS

OATE 2802 68

DE PhIAHF

DIGITARLEER ACTIVE

Figure 1. Computer status information (1A) and Whele Orbit Data (WOD) (1B)
collected from UoSAT-1. Note the status information includes start time and
date of the WOD and specifies channels on which data has been collected.

COMMAND DIARY V4.8 I[N OPERATION
UHTVERSAL TIME 5 03:49:27

-0458H SECONDS

LAST CMD SENT BY COMPUTER WAS 40K TO 1

LAST CMD RECD HY COMPUTER WAS 6DH TO 0 WITH DATA 00H
CURRENT WOD COMMENCED AT 00:00:00

SURVEY INCLUDES CHANE 37, 38,3947 88,4957 ,58;

eawai || ] INEWSPLASHI |11 *sas

WOD=-DATES ONE WEEE OLD; CHARMELS 0K

AO00E3T0380 3904704808808 TOSEAC
O0CB4 2447250 I4RS500 4644044881 2
QOE04244TI50F459501 464459446816
OOEBA 244 7150245650046 4084408815
QO2042447] 502854500463 9044880F
D0Z2B42447150 285250046349 44B809
Q030424471 5302451 50046345 448803%
203342447150244950046249 448803
Q040423471 502448500462 49448RF0
DO4B4234 7150244 7500462494487 7
GOS04234 750244 50046209348 TF 1
DOS84234T0502 44649046249 348753
QHe0 42247050244 549946149348 740
GOG34 2247050 244443946149 338746
QOF0421470502443495946149548 740
ROTFR4Z1470501 44343 946140348733
AOB0A21I4TO501442499 46049348733
DOBBI 2047050 44243546045 3487 20
oS04 20469501441 49946049348620D
NO0S84 1 5469501 44049846049 3486 2E
DOADAL 946950 L 4404984594034 B62D
GOARd 19463501 44042845943 330625
QOBO4LE4eYS0 L4 30490455 49343625
QURE4 18469500439 49R4 59493406 |F

Figure 2, Computer status (2A) and Whole Orbit Data (2B) from UoSAT-2.
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Consider the WOD telemetry line:
0088511449621693FF
Take this line and add a zero (’0’°) in front
of each three-digit telemetry value to get:
008B8051104490621 0693 FF
Add together the first digit from each pair
(remembering A = 10, B = 11, etc.) and
multiply by 16:
IOXO+F8F+04+1+0+4+F0+2
+ 0+ 9+ F) =624
Add together the second digit from each

pair:
2 S T B S I R W T e
+ F =58

Add these two previous results together,
divide by 256, and note the remainder.

(624 + 58) = 256 = 2 with remainder 170

Lines producing the correct result when
subjected to the vahidation procedure should
represent correct data. The UoSAT-2 WOD
should produce a remainder of 187 (BBh).

Merging Data from Multiple Orbits

Rarely can a complete WOD survey be
captured in a single pass. This is usually due
to a combination of two factors. The first is
marginal reception due to low elevation pass-
es and/or local interference with the down-
link signal. The second is the switching of the
WOD on and off the downlink by the OBC
resulting in insufficient data capture.

The solution to this problem lies in the
merging of data from orbits where the same
WOD survey has been transmitted. Care
must be taken that the WOD is from the same
survey as indicated by the OBC status mes-
sage. Table 2 shows data from several orbits
collected at my station.

For UoSAT-2, a new WOD collection had
already begun for the UTC day prior to the
first visible pass. This can be seen by refer-
ring to the UoSAT-2 data in the preceding
table. Note that the highest line serial number
for orbit number 12089 is 090Ah, and for
orbit number 12090 it is 0D99h. This is be-
cause WOD collection was in progress when
the data was captured. When monitoring the
downlink in real time, “*“WHOLE ORBIT
DATA COLLECTION IN PROGRESS™
will be seen in the OBC status messages until
the survey has been completed. For listeners
in the United States, the best orbits for WOD
collection will be the morning passes, since
the survey will have been completed by then.
Occasionally, a new WOD survey will start
around noon UTC, but this 1s not common.

The same comments apply to UoSAT-1
with one notable exception. The difference 1s
that frequently a new WOD survey is initiated
between passes visible in the US, since this is
when UTC midnight occurs. This can be seen
in the preceding table. Orbit number 27162
occurs on 08/25/86 while orbit number
27163 occurs on 08/26/86. The highest line
serial number is again lower on orbit 27163,
indicating a WOD survey is in progress.

A Look Ahead

The UoSAT Spacecraft Engineering Re-
search Unit at the University of Surrey (UK)
i1s now building a third UoSAT-OSCAR
spacecraft-UoSAT-C. NASA has agreed to
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provide a launch for UoSAT-C on
a DELTA launch vehicle current-
ly scheduled for late 1988. The
DELTA should place UoSAT-C
into a 43-degree inclination, 500
km circular orbit.

Like UO-9 and UO-11,
UoSAT-OSCAR-C will support a
world-wide user community of
engineers, scientists, educators
and communicators. If all goes ac-
cording to plan, UO-C will

llllll

000001103703803902
D00NA3I4543948151391
0010344439481 51 384
O0La34443948151382
0020344439481 5137A
O02R3444394B1 510372
00303434394 B05136C
00363434394B8051364

DFD033244048 74 51006
OFDB3324404 74510CE

001345435481 51398
DO09345439481 51390
O0113444394B1 513689
0029344439468151371
DO3L 34343940051 368
0039334343948051363
Q041343430 48051358
0043342439480 51 354

OFDL 3324404 T4 51006
OFD93324404T4510CE

able VLSI devices have not yet
been tested for space use. UoSAT-
C will host several experimental
payloads studying the effects of the
space radiation environment on
VLSI devices.

*Cosmic Particle Experiment
(CPE)—comprising an array of
large-area PIN diodes, will detect
energetic particles which cause sin-
gle event upsets (SEUs) in VLSI
circuits (such as high-density

provide spacecraft housekeeping
telemetry, long-term telemetry
surveys, results from on-board
experiments, news bulletins and
communications facilities on a
single downlink through packet-
radio techniques. The UoSAT
Spacecraft Research Unit will finalize and
publish communications modem and proto-
col details as soon as possible to allow ground
stations to equip themselves.

UoSAT-C, like the previous UoSAT mis-
sions, will have a strong element of interna-
tional collaboration-specifically with mem-
bers of AMSAT-UK, AMSAT-NA in the US
and Canada, VITA, Quadron, NASA, the
British National Space Centre and the Eu-
ropean Space Agency.

Store & Forward Communications

Since 1983, UoSAT has played a major
role in an international collaborative project
developing cost-effective digital store-and-
forward satellite communications tech-
niques. The UoSAT-OSCAR-11 Digital
Communications Experiment (DCE)—fund-
ed by the Volunteers In Technical Assistance
(VITA) and built by VITA/AMSAT volun-
teers in the USA, UK and Canada—provided
the first operational tests of store-and-for-
ward PACSAT communications within the
Amateur Satellite Service. Drawing on the
operational and engineering data gained from
the DCE, UoSAT and VITA are developing
a high performance digital store-and-for-
ward communications payload specially tai-
lored for use by inexpensive ground stations.
To test this payload, UoSAT-C will carry the
PACSAT Communications Experiment
(PCE). The PCE will be openly accessable to
Radio Amateurs operating in the 2m and
70cm bands (Mode J). VITA i1s seeking addi-
tional frequency allocations outside the ama-
teur bands to allow limited use of the
UoSAT-C PCE by VITA ground stations in
remote areas to provide technical assistance
and disaster relief.

Radiation Studies Experiments

Microprocessor-controlled payloads such
as the PCE cannot be built without VLSI
semiconductors, and most recent and afford-

Figure 3. Example of
multiple data sets from
UoSAT-2. UoSAT 2
has 32K memory for

dara collection versus
8K on UoSAT-1.

UsEAT=1 Oaks HaoSAT-2 Data
Crpit Mo. Date  High Serial Orgit Ho,. Date High Serial
] 08/25/796 0498 220Ag 0 07736 [EL 1Y
27163 GES26/86 242 12000 D6 07 86 apag
27170 0826 86 0722 12096 DE 0T a6 OFQo
ATl GRS26 /88 0% a2 130497 0607 /88 oFpa
iz0a8 e 07 86 grog

Table 2. A summary of UoSAT data collected at the
author’s location (27.28N, 97.24W).

RAMsSs).

*CCD Single Event Upset Ex-
periment—(CCD-SEU) compris-
ing an enclosed Charge-Coupled
Device (CCD) array, will detect
energetic cosmic particles and eval-
uate the effect of SEUs on CCD
imagers. This data is of particular importance
for scientists using sensitive CCDs as star
SENSOrs.

eTotal Dose Experiment (TDE)—using
special FETs located around the spacecraft,
will measure the total radiation dose accumu-
lated by the on-board subsystems and pay-
loads. These dose measurements will allow
engineers to assess the shielding properties of
the spacecraft structure, and to correlate
changes in LSI-device power consumption
and performance with total radiation dose.

Satellite Technology Experiments

UoSAT-C will carry a range of satellite
technology experiments associated with pow-
er systems, on-board data handling (OBDH),
attitude determination, control and stabiliza-
tion (ADCS) and RF modulation.

*POWER—The spacecraft will be pow-
ered from GaAs solar cells and will include
experimental patches of novel GaAs, InPe
and Si solar cells with a variety of newly-de-
veloped cover-slides. The performance of
these cells will be monitored throughout the
mission as a function of radiation dose. The
spacecraft onboard computers will constantly
monitor and adjust the Battery Charge Regu-
lator and Power Conditioning Module to op-
timize power conversion and storage effi-
ciency.

*OBDH—UoSAT-C will include several
computers. In addition to the primary
RCA1802 on-board computer (OBC-1) run-
ning DIARY-type software, there will be a
more powerful 80C86-based OBC-2 support-
ing complex attitude control algorithms and
spacecraft data networks. Four TRANS-
PUTERS 1n a parallel-processing array will
be available for highly sophisticated on-
board image and data processing, and the
PCE will employ an 80C186-family comput-
er to manage high-speed communications
links and several megabytes of RAM.

A wide range of memory devices using
different technologies and architectures will
make up a total on-board capacity of around
five megabytes of RAM. The radiation-in-
duced effects on the processors and associat-
ed memories will be monitored and evaluated
throughout the lifetime of the space-
craft. The network of computers on UoSAT-
C will make this spacecraft the most compu-



tationally powerful of its class and will
support demanding experiments in ad-
vanced spacecraft attitude determina-
tion and control, data communications
and image processing.

* ADCS—The 43-degree inclina-
tion, non-sun-synchronous nature of
the UO-C orbit will necessitate the use
of new attitude determination and con-
trol mechanisms to maintain accurate
Earth-pointing. In addition to more
complex attitude control algorithms
executed by OBC-2, improved analog
and digital sun sensors and Earth hori-
zon sensors are being developed at
UoS for the mission.

oDSP—If time and resources per-
mit, a Digital Signal Processing Exper-
iment may be included on UO-C to
evaluate modulation/demodulation
schemes.

A new concept of highly modular
construction has been developed and is
under test for UoSAT-C. This new,
modular structure should result in
much improved utilization of the avail-
able spacecraft envelope, greater ease
of assembly and integration, and allow
a more rapid response to future launch
opportunities.

4, DBEE T

3. 7BeE

27,64

21 567

Fo Rl

Vi S

12, 710

ILSEE

1%, 8631

14, 82181

1 e

I, BT

1 T

5. 2142

45 9553

ag. Al

o PR e Dol

i BT

18 8570

13-0F13+
. ?HEJ'
-0 580 | "!
7. 205ET
14 BINE
-0, 8572
27 BAZET
= A, HEEE.'I_

-il.?J*TJ-‘

=

i
-
:_'l—

E O 815 ELM BIH EiRe H1S

LA A

every two weeks. ATJ is published
twice yearly in January and July and
contains high-level engineering and
scientific papers related to amateur
radio and other low-cost spacecraft

projects. k&)
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1988 Atlanta
HamPFestival

July 9-10, 1988 « Atlanta, Ga.
Georgia World Congress Center |

¢ More than 30 forums, covering
DXing, contesting, antennas and
more! ® Giant indoor flea market!

e | icense exams both days! e Antique
radio show! e Nearby lodging! ® The
sights and sounds of Atlanta!

For more information, call Roy Epps, K4UWO, at (404) 457-2916;

access the Atlanta Radio Club Computer Bulletin Board at (404) 393-
3083; or write to the Atlanta Radio Club, PO. Box 77171, Atlanta, Ga.
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H ave you ever bought a piece of gear
that did not live up to the seller’s
claims? There is a solution to get your money
back or to recoup repair costs!

Buying used equipment carries the risk of
inheriting someone else’s troubles. Unfortu-
nately, not all hams honestly represent their
hand-me-downs. Here are some pointers to
avoid being left **holding the bag.™’

I am not an attorney and | am not attempt-
ing to provide legal advice regarding the mat-
ters put forth in this article, but my expen-
ence could offer some valuable lessons.

The Transaction

A short time ago, I heard a ham announce
over a 40 meter net that a five-vear old, 25
watt, synthesized, two meter mobile was
available for $165. I called him on the tele-
phone to question the condition of the radio
and 1if the price was negotiable. After speak-
ing with the seller, I was convinced that
the only flaw with the radio was a bulb
that had reached the point of no return in
the T/R meter. The price was not negotiable,
and I believed that the radio functioned prop-
erly. Eventually, I followed through and
made arrangements to examine the rig at a
Swapmeet.

We met, and I examined the radio. Unfor-
tunately, there were no provisions for testing
the rig, and again | questioned the seller on its
condition. I was given a verbal guarantee that
nothing but the bulb was inoperative. Also,
the seller claimed he had used the ng daily in
his home without a problem. I thought that
since this statement came from a fellow ama-
teur, it was good enough for me. I paid the
owner his full asking price of $165 in cash.

The Ultimate Test

Upon arriving home, | immediately con-
nected the unit with my Bird wattmeter in
line. I quickly discovered that the maximum
output power was a mere eight watts, the T/R
meter was not operating in the receive mode,
and there was objectionable audio distortion
On receive.

Immediately I called the previous owner
and explained the problems. He agreed to
make amends and reluctantly agreed that the
T/R meter was not functioning on receive.
We agreed to talk the following day with
information on repair options.

The next day I was armed with as much
information I could accumulate for the repair
cost of the unit on short notice. | called the
previous owner again and courteously asked
that he either repay the cost of the unit
or provide me with a modest $45 to partial-
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ly cover repair costs (one hour of labor at
the original equipment manufacturer).

The seller said that he would not take the
radio back and would not pay the $45 for
partial repairs. In closing, he said that I had
purchased the rig “*as is"" and had to live with
the problems. I responded that I did not buy
the radio “‘as is.”" I had a verbal guarantee,
and I believed it was now necessary to take
him to Small Claims Court to resolve the
matter.

Preparation for Court

[ immediately prepared a letter to the previ-
ous owner, which included all the facts of our
dealings, and sent it via registered mail and
requested a return receipt. The letter was
refused, which is an option of the addressee. |
then filed a court claim for the sum of $45 for
the in-factory repair, $21 for the estimated
replacement of the final power amplifier, and
$20 court costs for a total of $86.

[ then obtained a written quote from the
manufacturer highlighting the cost of exam-
ining the radio. I obtained the FCC rule
book and highlighted Part 97, ownership
Subpart-C Technical Standards, section
97.67, Maximum authorized transmitting
power subsection(a) and subpart E-Prohi-
bited Practices and Administrative Sanc-
tions, section 97,121, False Signals subsec-
tion(a).

[ gathered together the equipment specifi-
cation sheet, the radio, power supply, anten-
na, Bird wattmeter and associated cables to
demonstrate the radio in court if necessary.

Trial Day

At the trial I informed the court that the
case was a matter of principle. 1 felt I could
prove that the radio I had purchased was sold
with the knowledge of it being a defective
radio. | stated the facts, presented the re-
fused, unopened registered letter, Specifica-
tion Sheet, ARRL/FCC rule book, equip-
ment examination estimate, and radio. The
seller simply stated to the court that he was
unaware of any problems with the radio.

I pointed out the meter on the face of the
radio, and said that I felt it had to have been
observed by the previous owner. I then point-
ed out that, per the rules and regulations, that
the seller would have been operating illegally
by not knowing his output or by transmitting
false signals into a repeater by not having the
T/R meter working. I then offered to set up
the rig and demonstrated the power output
deficiency.

This was all that was necessary for the
court to rule in my favor. I received the full

Number 11 on your Feedback card

97 Buyer Beware!

But you don’t have to be infallible

award of $66 plus court costs that I sought. I
ultimately repaired the T/R meter and audio
problem myself, with the power problem yet
to be tackled.

Caveat Emptor

Here are some common sense guidelines to
follow when considering a purchase of used
gear.

* Thoroughly quiz the seller about the condi-
tion of the piece of equipment. Make certain
about the condition of the gear before buying.
* Ask the seller if he would refund all monies
if you are not totally satisfied with the equip-
ment.

* Be certain to obtain the seller’s complete
name, address, phone number and call sign.
® Ask the seller if he will take a personal
check with proper ID. Some sellers are will-
ing to take a check if they believe the equip-
ment’s damage was described properly. On
the other hand, some amateurs have been
inconvenienced by bad checks.

* Ask for a demonstration on the spot if
possible.

® If you purchase through the mail, *“sight
unseen, ’ be sure the seller will provide a
return privilege in writing.

The Small Claims laws are different in
many States, so check the options. Keep in
mind, however, that it is not a joyous occas-
sion to take a fellow amateur to court. Sull, 1t
is better to have the courts decide rather than
taking the law into your own hands. Also, the
time lost in attending court may not be worth
the claim, and it then becomes a matter of
principle.

Summary

It is wise to scrupulously check the piece of
equipment as effectively as possible before
buying it.

If you are ever taken taken advantage of, be
patient in the effort to resolve the matter
mutually between the buyer and the seller. If
all else fails, the Small Claims Court may
become the only alternative.

Remember, even if the equipment was
bought *‘as 18"’ and there are defects above
and beyond what was bargained for, the dam-
ages may be reclaimed. If fraud can be
proven, the seller of the equipment may have
to rescind the deal or hand over the costs for
the repairs.

Since laws in each state may be different, a
consultation with an attorney may prove
worthwhile before filing a claim.

Knowing there is solid recourse, I will con-
tinue to buy used gear and continue to look
for those bargains. Ef]
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mateurs have traditionally been the

forerunners of radio progress. They
have pioneered short waves in the 1920s, and
single signal superhets and single sideband in
the 1930s and 1950s. Well, the same pioneer-
ing can be done in digital telecommunication
techniques!

This article describes a new technique of
pulsed, bi-phase shift-keyed (BPSK) modula-
tion that opens up the new field of narrow
band digital radio. The system tailors new
methods to fit the requirements of a narrow
band system, and abandons the conventional
method of 180° sinusoidal phase reversals,
which produces a large number of sidebands
and a consequent wide frequency spectrum of
the signal. This wide bandwidth has been
accepted in the past as a necessary evil of
digital communication.

CLOCK
FREQUENCY

MV, PULSES
FOR {ERDS

DIGITAL DATA

M.V PULSES
FOR ONES

CARRIER
FREQUENCY

DEVIATED
CARRIER

RECEIVER
PLL
PULSES

CLOCK PL.L
VL0
PULSES

RECEIVER
CLOCK

INVERTED
FULSES

{F RECEIVER
EL.L

M.V CPULSES
FOR OHES

TIME

—_—

Figure [. Waveforms wused in the pulsed BPSK
SVsient and their tming relaiionsiips.
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Small Phase Deviation

The key elements in the new pulsed BPSK
modulation system are: 1) the very small
phase angle deviation, and 2) the nanosecond
linear transient of the phase modulation.

Hund' analyzed the sidebands generated by
small phase deviations. At small phase angles
of 0.2 radian (11.5°) or less, only two main
sidebands, similar to AM sidebands, are gen-
erated. The modulating frequency f deter-
mines the sideband spacing from the carrier.
The width of a sideband is the the modulating
frequency variation, as in AM. Each side-
band contains an equal amount of informa-
tion. This allows PSK transmission on a
single sideband (SSB) by using a small de-
viation angle and a bandpass filter to pass
one sideband and reject the carrier and the
other sideband. The width of this single side-
band is reduced by a novel coding method
that uses pulsed phase deviations of 0.02 radi-
ans (1.2°) to represent the digital informa-
tion. The novel coding incorporates a timing
pulse in every bit, which provides a coherent
clock at the receiver enabling synchronous
operation.
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Synchronization

How does a receiver demodulate this single
sideband without a reference carrier? By
pulse coding the deviations to allow polarized
pulsed detection in a digital phased locked
loop (PLL) demodulator system. Binary
“‘one’’ is encoded as a brief pulse of a leading
phase angle at the start of a clock period and a
brief pulse of a lagging phase angle at the
middle of this clock period. Binary *‘zero’" 1s
encoded only as a brief pulse of a lagging
phase angle at the middle of a clock period.
This coding thus provides a timing pulse at
the middle of every bit for directly transmit-
ting the clock.

The phase deviations arise from the transi-
tions at the rising and falling edges of the
rectangular phase modulating pulses approxi-
mately 1s long. The phase angle deviation
during the nanosecond rise and fall of the
modulating pulse 1s approximately 0.02 radi-
an or 1.2°. The sine wave carrier is phase
modulated during a very small portion of a
single carrier cycle when using this method,
so modulation products occupy a very small
frequency spectrum.

FREQUENCY
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CLOCK I
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NRZ DATA
"

Fieure 2. Transmitter block diagram.



TX Modulator

The wave shapes used in this system are
shown in Figure 1. Figure 2 shows a block
diagram of the transmitter’s simple modula-
tion system.

A sine wave oscillator feeds a one-yolt sig-
nal through the quad bilateral switches to
separate L and C phase shift circuits when
these switches are pulsed. The sine wave
remains unshifted during the intervals be-
tween the digital bit pulses. The square wave
clock oscillator circuit drives an inverter,
which in turn drives a monostable multi-
vibrator (M.V.) to produce a “‘zero’’ modu-
lating pulse at the middle of every clock
cycle. This pulse drives a switch to connect
the L phase shift circuit to produce a lagging
phase angle.

The NRZ data input, clocked by the clock
oscillator, drives one side of the AND gate
while the clock frequency drives the other
side. When a digital **one’’ appears at the
gate, the AND gate drives a second monos-
table M.V. to produce a “‘one’’ modulating
pulse at the start of a clock cycle. This pulse
drives a switch to connect the C phase shift
circuit to produce a leading phase angle.

Inverters driven by the pulses open the
switches, which transmit the carrier directly
for the pulses’ duration. When no pulses are
present at the inverter inputs, the inverters
drive the two switches closed to transmit the
carrier directly to the load R without phase
shift. The load resistance is coupled to a high
impedance input amplifier, the output of
which drives a frequency doubler.

At this point, there is a carrier with two
sidebands present. The sidebands are about
| % of the carrier amplitude. A crystal single
sideband filter selects the upper sideband,

:7 DIGITAL P.L.L 455KHz CD4046
A\, RECEIVER 455KH: nn
= W/455KH? EEI%EH#EEH L.BF
SLAMAL I.F. QUTPUT N, '
Jror
NRZ DATA MONOS TABLE SQUARING
ouT M. V. AMPLIFIER S MGk
L V
ELSE_I;- I NV, DIGITAL PHASE COMP
INVERTING —
i ELIPPHEF? AMPLIFIER
v.CO
SQUARING ¢ NON-INVERTING
AMPLIFIER S AMPLIFIER
S CLIPPER
PL.L. 20KHz
CD404E

Figure 3. Block diagram of the pulsed BPSK demodularor.

and an amplifier feeds the narrow single side-
band to the antenna.

At The Receiver

Here, the SSB sine wave signal at a 455
kHz intermediate frequency (IF) is amplified
to make it a square wave at the logic level
(Figure 3). The square wave is further
squared by a Schmitt trigger, and its leading
edge is compared to the leading edge of the
PLL voltage-controlled (VCO) square wave
in the digital phase comparator of a well-
damped PLL by RCA. The signal square
wave input is also compared in a second digi-
tal phase comparator with the PLL VCO. The
second digital phase comparator gives a posi-
tive output pulse for a lagging phase angle
input, and a negative pulse for a leading phase
angle input. This allows unambiguous identi-
fication of digital “‘ones’ and *‘zeros’’ with-

out a reference carrier, not possible in previ-
ous PSK systems.

The digital PLL locks on to the frequency
of the bit stream. An inverting amplifier then
amplifies the negative output pulses denoting
binary ones from the second phase compara-
tor. A diode clipper removes the negative
portions of the signal. The positive *‘zero”’
pulses are amplified to a square wave at the
logic level. A PLL digital phase comparator
then compares these pulses with the square
wave output of the VCO at the clock frequen-
cy but 180° out of phase. An inverter brings
the VCO output into phase and feeds the
clock output terminal, thus furnishing a co-
herent clock for the receiver.

Bandwidth Limits

With this encoding method for a clock
frequency f, a string of “‘zeros’” gives the
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inner sideband boundary as fAB, where f is
the modulating frequency, and AB is the
phase deviation angle from the center fre-
quency of the carrier frequency F. The outer
sideband boundary is 2fA8, for a string of
““ones,"’ which have two pulses per clock
cycle. Then 2f—fAB = fAB, the width of the
sideband. As modulation takes place during
the nanosecond rise and fall times of the puls-
es used, f is effectively multiplied by two.
Since the deviation used is only 0.02 radian,
and there are 21 radians in a cycle of the
carrier frequency, this results in (2 x 20,000
* .02)+6.28 = 127 Hz bandwidth for a
clock frequency of 20 kHz.

Prototype Characteristics

A working breadboard prototype has been
operated at a carrier frequency of 21.4 MHz
and a clock frequency of 19.6 kHz, an ade-
quate speed for digital telephony or transmis-
sion of computer data. These benefits come,
however, by sacrificing the high speed per-
formance of the conventional 180-degree
phase shift systems. It’s a trade-off of speed
for economy. simplicity, synchronous opera-
tion, and bandwidth. The experimental sys-
tem is capable of synchronous transmission
and reception of 6-bit digital telephony in a
bandwidth formerly associated with CW
transmission!

The breadboard system has the following
characteristics:

Transmitter—Carrier frequency 21.388

MHz

Upper side band—21.400 MHz

Clock frequency—19.6 kHz

Digital input RZ or NRZ—12V data

Power output—10 mW

Receiver—Hammarlund HQ-101A with

455 kHz IF 0.2V P-P
Receiver bandwidth—3 kHz
Demodulator accepts 455 kHz 0.2V
P-P sine wave

Demodulator output—RZ or NRZ 12V

data, 12V clock

System Construction

I bread-boarded the experimental system
using standard Radio Shack #276-174 2" x 6"
experimenter boards, with the ends trimmed
off to fit the bottom of standard 3" x 5" x 2"

aluminum boxes on top of a piece of %" thick

corrugated carton material, and glued in
place. The carton material reduces capacity
to ground.

Figure 4 is the schematic diagram of the
modulator and carrier generator units. Q, is a
standard crystal oscillator for crystal Y,,
which has a frequency of 10.694 MHz. Q, is
a source follower and delivers a sine wave at
about 1 volt to the 1.2k resistor at terminal
1 of U,, a quad bilateral switch.

Narrow pulses from U, drive control ter-
minals 5, 6, 12 and 13 of U,. When termi-
nals 8 and 9 of U, are driven by a narrow
positive pulse from pin 10 of one shot
M.V. Us. Pin 6 of U, receives this pulse
and closes the transmission gate between
pins 8 and 9, which feeds carrier voltage
from terminal 1 to C, and R,, shifting the
phase of the carrier to a leading phase an-
gle. The complementary pulse from inverter
pin 10 of U, at the same time opens the
transmission gate between pins 3 and 4 of
U,, which had been closed to transmit the
carrier directly to R,. Also, when pins 12
and 13 of U, are driven by a narrow positive
pulse from terminal 6 of Us, pin 12 of U,
receives this pulse and closes the transmis-
ston gate between terminals 10 and 11, which
feeds carrier voltage frompin ltoL, and R,
shifting the phase of the carrier to a lagging
phase angle. The value of R, determines the
phase angle.

The complementary pulse from inverter
#11 of U, at the same time, opens transmis-
sion gate between pins | and 2 of U,, which
had been closed to transmit the carrier direct-
ly to R;. When no pulses appear at pin 6 and
12 of U,, as in the time between pulses, gates
between 1 and 2, 3, and 4 are closed by the
inverters, so the carrier appears across R,
without any phase shift. The dual M. V. at Us
gives ‘‘one’’ pulses from pin 10, and *‘zero"’
pulses from #6, 14sec wide.

The clock oscillator U, has a square wave
output at pin 10, with a complementary out-
put at #11. Frequency divider U, is driven at
pin 1 by the complement at pin 11 of U,, and
pin 12 is a divide-by-two output of the clock
frequency. The square wave output of #12 of
U, is mverted at termunal 3 of U,, and can
then serve as a test program of alternate ones
and zeros when applied to terminal 2 of Ug by
switch SW,.

The clock frequency square wave from pin
11 of U, is sent through three AND gates of
U, to delay its leading edge until later than the
trailing edge of the “‘one’” pulse at pin 2 of
Ug. This delay prevents a false “*AND"’ out-
put from pin 3. A small capacitor might be
necessary from #9 of U, to ground to increase
this delay in cases where clocked data signals
are delayed excessively by the digital proces-
SOT In use.

Pin 5 of Us is driven by the trailing edge of
the clock pulse to produce “‘zero’" pulses
from #6 at the middle of each clock cycle.
Terminal 12 of Us is driven by a pulse from
pin 3 of Ug when the rising edge of a “‘one™’
pulse and the rising edge of the clock pulse
are “*ANDed’’ at pin 3. In this manner, a
“‘one’" pulse is delivered at #10 of Uy and a
“‘zero’’ pulse is delivered at #6 of Us at the
proper times to accomplish the coding of the
phase deviations of the carrier.

Output Coupling

The carrier voltage on R, drives a source
follower Q4, with high input impedance, and
its low impedance output drives the amplifier
Q.. which in turn drives the frequency dou-
bler Q5. Output tank L, C, is tuned to the
second harmonic of oscillator Q,. A few
turns on L, serve to couple to the output
terminal at low impedance.

The output terminal and ground are con-
nected by twisted pair to the input of the
single sideband filter unit shown in Figure 5.
The six-pole crystal filter centered at 21.400
MHz has a bandwidth of 12 kHz and drives a
high impedance input amplifier Q,. Amplifi-
er Q, drives the output stage Q,. Output tank
L, C,istuned to21.400 MHz, A few turns on
L, are used to couple to a few feet of antenna
wire adequate for the 10-milliwatt experi-
mental transmissions. &}

Bill K6HH received the callsign 2WQ in 192 when
he was 17. He worked as an RCA radio technician
while studving engineering. Following work in
radar development during World War Il at ITT and
Ravtheon, he went on to work at Fairchild, General
Dynamics, and Lockheed. He holds 32 patents
and has had five articles published in rechnical
Journals.

Next Time: Part II Demodulator Details
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Figure 5. Filtering and antenna coupling details. Test transmissions generated approximately 10mW outpar.
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HIGH-SPEED
DIGITAL RF

&
LINKS

You've waited a long time for a
simple, reliable, low-cost 9600
baud PACKET NETWORKING

THE MOST AFFORDABLE GaAff FET PfREAMPSf
REPEATER e ey
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM T0 YOU AS STANDARD EQUIPMENT) LNG -(*) &

GaAs FET system. Now you've got it! Our
BIR, O $675 PREAMP new MO-96 MODEM and direct
WIRED $9 i5 FSK Transmitters and Receivers

for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA’'s output 15
or 50W. Call for complete info
on the right system for your
application.

AOCESSORIES

VHF OR UHF

FEATURES: _
¢ SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of 0.12uV (vhf), ©.15uV (220). UHF model
0.25uV std, @. 1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 100dB at only +12kHz. Helical resonator front
end to combat desense & intermod.

*CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W
with accessory power amplifier,

*FCC TYPE ACCEPTED for commercial high band and uhf.
*Courtesy beep, field-programmable CWID, flutter-proof squeich,
automatic frequency control to compensate for off-frequency trans-
mitters (all standard features).

*Full range of options available, such as autopatch, phone line or
radio remote control, sub-audible tones, duplexers.

FEATURES:
*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: to resist overload
*Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-586,
137-150, 150-172, 210-230, 400-470, or
800-960 MH=z.

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep
........................ $49

LNW -(*)
Sy & MINIATURE
& GaAs FET

HIGH PERFORMANCE TRANSMITTERS ! PREAMP ;fn"e"':: E‘L E::ﬁsﬂrﬂﬂfaﬁfm;tggr
& RECEIVERS FOR REPEATERS onLY$24 /it | *TD -2 DTMF DECODER/

CONTROLLER Kit. Full 16 digits,
switches 5 functions, toll call
restrictor, programmable, much
more. Great for selective calling
] E PN PR P e e e $79
sAP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote controlstd. ... $79
*AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch
....................... . $39
*MO-202 FSK DATA
MODULATOR Kit. Run up to
1200 baud digital signals
through any fm transmitter with
full handshakes. Radio link
computers, telemetry gear,

$99mmm £ 7 A e R L N e $39
eDE-202 FSK DATA

GaAs FET Preamp with features similar to (NG § DEMODULATOR Kit for rcvr end
series, except automatically switches out of T N e iy
line during transmit. LUse with base or mobile RECEIVING

transceivers up to 25W.
CONVERTERS

Antenna Recelver
input Range Dutput

28:32 144148
5052  28-30
— S50-54 1dd-148

136-138  28-30

vHF 144-146 28-30

MODELS 145-147 28-30
Hit with Case $59 ;ﬁ;: 28-30
Kit less Case 330 tina
Wiredwicase  $89 222224 2830
UHF MODELS ::::;; :::;:
Kit with Case $69 433436 144148
Kit less Case 549 4::::?: :4:.:.;
Wired wicase Bk adniiih
902-922  430-450

See catalog for full line of 2w transmitting
converters for virf & uhf. Kits only $79.
Linear Amplifiers avail. up to 50 w.

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

*FM EXCITERS:
Kits $99, Wit $179. 2W
continuous duty. TCXO &
xtal oven options available.
*TAS51 for 10M, 6M, 2M,
150-174, 220 MHz.
*TA451 for uhf.

FCC type accepted for commercial bands.
*Call for latest information on 900 MHz transmitters.

*VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

$39 Wired/tested
GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 5/8"W x 1-5/8"L x 3/4"H.
Easily mounts in many radios.

* Specify tuning range desired: 25-35, 35-55,
55-90, 90-120, 120-150, 150-200, 200-270,
or 400-500 MHz.

LNS-(*) _
IN-LINE
PREAMP

onLY $79 /s,

*R144/R220 FM RECEIVERS for 2M,
150-174,0r 220 MHz. GaAs FET
front end, @.12uV sensitivity!

Both crystal & ceramic

filters plus helical resonator

front end for exceptional
selectivity: > 100dB at +12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
drifting transmitters.

Kit $149, wit $229.

*R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.

*R9®1 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, @.2uV sens. Kit$169, wit $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or afc. Kitsonly $129.

*Weather satellite & AM Aircraft receivers also avail.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

» Send $1 for 36 page catalog by return mail. 25th Anniversary

(Send $2.00 or 4 IRC's for overseas mailing) amironics - INncC.

*Order by phone or mail e Min $3 S & H per order

et

*Specify tuning range desired: 120-175,
200-240, or 400-500 MHz,

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce Intermod & cross-band interference in
critical applications.

MODEL HRA~(*), $49 vhf, $84 uhf.

* Specify tuning range desired: 143-150, 150-
158, 158-162, 162-174, 213-233, 420-450,
450-465, or 465-475 MHz,

65-J MOUL ROAD*HILTON NY 14468-9535
eUse Visa, Mastercard, Check, or UPS COD. Phone:716-392-9430 namtronics® is a registered trademark



PART IV OF A FOUR PART SERIES
By Dr. WiLLIAM HESS We6CK

DRIFTING ALONGE
THE TELEGRALH

Memoxrs of a Famer Telegmpher

he Dodge Institute of Telegraphy locat-

ed in Valparaiso, Indiana, was estab-
lished early in this century. The Institute pri-
marily trained American-Morse operators for
employment by railroads; however, most of
the operators employed by Western Union
and Postal Telegraph were ““home-grown’
right on the premises. These 14-year-olds
were employed as messengers and would
practice American Morse on some available
“‘pony’’ wire while waiting for a new batch
of messages to deliver. They eagerly looked
forward to working in the steam-heated
world of the Morse Operator instead of pedal-
ing their bikes out in the rain, snow and cold
delivering messages.

Western Union messengers who brought a
sufficient number of replys to messages de-
livered, were given a new bicycle as an
award.

One routine death message to be delivered
read:

“YOUR FATHER IS DEAD STOP COME
AT ONCE"”

By coincidence, the son to whom the tele-
gram was addressed had also died on almost
the same day as his father. The persistent
messenger, who could already visualize him-
self on the new bike, would not leave the
gathering following the funeral of the son
until he had been given a reply telegram.
Finally, the mourners composed this gem:
“ICANT COME STOPI1IS DEAD TOO"

Dodge Institute

Poor farm boys looked upon telegraphy as
about the only available means to avoid
spending the rest of their lives walking be-
tween the handles of a plow on the farm. High
school graduation was not necessary for en-
trance into the Dodge Institute.

Professor G.M. Dodge’s Pierce Arrow

Sedan, which could be seen parked in front of -

the Institute, was a definite clue that the Pro-
fessor wasn't “*hurting’’ financially. Such a
vehicle cost five thousand dollars in 1925,
equivalant to $25,000 in today's “‘cheap”
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dollars. Older readers will remember the dis-
tinctive headlights of the Pierce Arrow auto-
mobiles, which seemed to “‘grow’’ right out
of the front fenders.

The telegraph wires of all three railroads
operating through Valparaiso were routed
through the dormitories of the Institute.
The clicking of telegraph sounders was heard
twenty four hours a day, no doubt the first
use of sleep learning by anyone, anywhere.

The well trained graduates of the Dodge
Institute, all of whom used the code commer-
cially, never forgot how to read Morse code,
even if they lived to be a hundred years old.

Later, when jobs for radio operators
aboard ships and at shore stations became
available, the school changed its name to
Dodge Institute of Radio and Telegraphy,
erected its own radio station and of course
began teaching International Morse code and
radio theory in addition to American Morse.
During World War II, it trained hundreds of
radio operators for the Armed Services.

The buildings are now part of Valparaiso
University. During the fifty years the
Institute was in operation, five large letters
comprising the word DODGE were fastened
over the doorway to the Main Building.
When the school closed its doors forever and
these letters were removed, the lack of
sunlight behind them for half a century had
indelibly etched the word **Dodge’’ into the
stone building and that is the only trace left
today of a school dear to the hearts of many
a landline or radio telegrapher. Inquires
relative to the Dodge Institute at Valparaiso
University today are apt to be responded to
with a blank stare by employees of the latter
school.

Switchman Mooney

In 1949, I became acquainted with “‘Hay-
wire Mac’’ McClintoc, a writer of short sto-
ries concerning railroads. He told me a true
story about a boomer switchman named
Mooney. He appeared one cold and blustery
evening at a railroad switching yard in

Number 13 on your Feedback card

Chicago. McClintoc was a foreman of one of
the switching crews there.

Mooney was in very poor condition. Due to
participation in a druken brawl, he had a
black eye and deep lacerations in his face.
Dental problems were of no concern to him,
he had no teeth. His clothes were ragged and
his shoes had large holes completely through
the soles. Nevertheless, the yardmaster was
in need of switchmen, so Mooney was hired.
He began work on the so-called *‘graveyard™
shift beginning at midnight. Mooney imme-
diately started cutting out cardboard soles for
his shoes, utilizing the narrow switch-list
forms available in the yard office. These
forms were printed on a rather tough type of
thin cardboard. The temperature that evening
was ten below zero.

All went well throughout the night in
switching cars, although a stop had to be
made occasionally while Mooney half-soled
his shoes with new pieces of carboard. How-
ever, at 5 AM, Mooney flashed a violent
“*wash-out’" (stop) sign with his electric
lantern to the rest of the crew. As foreman,
McClintoc walked the length of a long string
of box cars to determine the cause of this
emergency signal and discovered that they
had run over a hobo, completely severing the
body. On the hobo’s feet were a brand new
pair of leather boots. Mooney was instructed
to remain with the corpse while McClintoc
went to the yard office to call the police and
the coroner. When the latter arrived at the
scene, he concluded that the case was a rather -
simple one, declaring that the hobo probably
thought he was boarding a trian for warmer
climes and had slipped on the abundant ice
present in the yard and thus fell under one of
the moving cars. The coroner then added one
statement on his assessment of the accident
and said ““There’s one thing I don’t under-
stand though and that is what this poor fellow
was doing out in this kind of weather without
any shoes.”

Mac looked over at Mooney and saw that
Mooney was wearing a brand new pair of
high boots. The Lord works in mysterious
ways.

Years later, Mac was walking down State
Street in Chicago on a summer afternoon
when someone he did not recognize called his
name. The man was wearing a completely
white suit, patent leather shoes, a Panama hat
and a diamond ring with a stone in it about the
size of a dime. The *‘stranger’’ turned out to
be Mooney. Mooney, having had his fill of
druken fights, missed meals and shoes with
out soles, had turned into a “*home guard’’ (a
railroad man who stays on the same job for a
long time) and accumulated many years of
seniority.

A further postscript to this story is that at
the time of my conversation with Mr. Mc-
Clintoc, NBC Television had a weekly pro-
gram featuring a different song writer each
week. The writer would sing and play his
more popular *‘hits’™ and explain how he
happened to compose each song and so on.

I was struck by the extreme modesty of
Haywire Mac in not mentioning to me, dur-
ing our long visit, that he was a successful
composer of popular songs. Bl
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ROH

256 10" section

25AG2 & 3 model 2 or 3 top section .
25A0G4 model 4 lop section
456 10" section ... v bt
45AG3 & 4  model 3 or 4 top section.....
556 i A AR
TB3 thrust haarmg =
M200 10° mast, 2''0d. .........
BX-40 40°sell supporting [6 sq.fi.
Bx-48 48'sell supporting |6 sg.f
BX-56 56 sel! supporting (6 sg it
BX-54 b4 selt supporting (6 5.1 |
HBX-40 40 sell supporting (10 sg ft
HBX-4B 48 s supporting {10 sg.1
HBX-56 56°sel! supporting (10 sg.ht
HOBX-40 40°sail supporting |16 sg.1
HDBX-48 48 sell supporting (18 sg.ft
+ GUY WIRE SPECIAL «
3/16EHS 500" galvanized 7 strand
1/4EHS 500" galvanized 7 strand...

MYOQAINITELEX ANTEMNNAS
HF ANTENNAS Tribands
TH3JRS 3 element 'Junlor Thunderbird'

THEMK2S 5 element 'Thunderbird'. ...
THZMK3S 2 element 'Thunderbird'.......
TH7DXS 7 eiement ‘Thunderbird'..
THEDXX conversion kit to TH7OXS. ..
EXP 14 Explorer 14 triband beam
K710 30/40 M conv. Exp 14
Monoband
103BAS ‘Long John™ 3 slement 10 mir
105BAS ‘Long John™ 5 element 10 mir.. ..
1558A5 long John" 5 element 15 mir
204BAS 4 eglement, 20 meter $299.90
2058A5 ‘tong John™ 5 element 20 mir
7-1§ ‘Discoverer rotary dipole 30/40mir
7-25 ‘Discoverer’ 2 elem. 40 meter beam
7-35 converts 7-25 10 3 elem. beam
Multiband Verficals
18HTS '‘Hy-Tower' 10 thru 80 meters. :
14AMO roof mi kit tor 12 AVO.14AVD and
18ATV/WE
18VS base loaded, 10 thru 80 meters.
12AV0S trap vertical 10 thru 20 meters.
14AVO/WBS trap vertical 10 thru 40 meters
1BAVT/WBS trap wertical 10 thru 80 meters
Multiband Doublets
1870 portable tape dipole 10-80 meters
2800S trap doublet 40 and 80 meters
58005 trap doublet 10 thru BD meters
VHF ANTENNAS Beams & Verticals
2385 ¢ meter 3 glement beam
2585 2 meter 5 element beam
2885 2 mefer B element beam
21485 Z2 meter 14 slement beam
B4BS 4 element 6 meter beam..
V-25 colinear gain vertical 138-174 MHz
V-35 colinear gain vertical 220 MHz
V.45 colinear gain vertical 430-470 MHz.
GPG2A base, 2 mtr. ground plane 3 dB. ...

VHF & UHF Mobiles

HA144GRI figerglass 2 mtr. 6dB gain 3/8-24 mi
HB144GR HyBander 2mir 6dB gain 3/8-24 mt
HB144MAG  HyBander 2 meter ... ...
BNBE ferrite balum lor 10- BEI mﬁlers

DSCAR LINK ANTENMA
21558 TOcm, 435 MHz_.._.
2188 Complete Oscar link system
CUSHCRAFT ANTENNAS
APS Bband Vawave verlical
A3 3 element triband beam
AT43 7 & 10 MMz acd on kat for A3
AT44 T & 10 MHz add on kit for Ad
4218XL 1B element 2 mir, 28.8° boomer
A4S 4 alement triband beam
AV4 40-10 mir, vertical ..._....
AVS 80-10 mir. vertical ...
ARX2B 2 mir. ‘Ringo Ranger
ARX450B 450 MHz FtrnT Ranger’
A144-11 144 MHz. 11 ele. VHF . :
A147-11 11 element 146-148 MHz. baam
A147-22 22 element 'Power Packer’
A144-10T 10 elemeant 2 mir. ‘Oscar’
A144-207 20 element 2 mir. ‘Oscar’
215W8 15 element 2 mir. ‘Boomer’
2208 17 element FM ‘Boomer’
230WB 144-148MH2, 30 element
3219 10 siement 2 mir. "Boomer’
4248 24 glementl "Boomer ...
10-4CD 4 slement 10 mir. 'Skywalker’
15-4CD 4 glement 15 mir, "Skywalker’
20-4CD 4 element 14 MHz “Skywalker”

HUSTLER ANTENNAS

48TV A0-10 mir. vertical

SBTV B0-10 mir. verhical

G6BTV 6 band trap vertical

ROTORS

Alliance HD73 [10.7 sq.h ] ..........

Alliance umao :

TELEX AR40 TV, 3 sq il e L

TELEX cCD45-11 [E 5sq.f] ..

TELEX HAM IV [15 sq. ft.]

TELEX T2X [20 sq. N}

AOTOR CABLE

2-18 & 6-22] 4080 - per foot

2-16 & 6-20] 4090 - per foot

1108 RGBU Mini B low loss foam per fool
500° roll

1198 RGBU Columbia superfiex $31/100° or
500° for .

National Tower Company

P.0.Box 15417 Shawnee Mission, KS. 66215
Price Subiect to Change Without Natice

FREE BASE STUBS WITH
EACH BX SERIES TOWER

$56.50
$66.00
$73.50
$133.00
$136.00
$166.50
§56.25
$13.50
$196.00
$250.00

* * CALL FOR PRICES * %

IV
2288

3104.00
h47.00
CALL
CALL
CALL
CALL

$0.18
$0 .35
$0.17
£79 00

$139.00

BC50XL
,$119.90

hanu pack &
charger, Ch 10
band, Hu']l‘tlu.‘lﬂfr lock,
channel lockout,
memory backup. built-
in gelay, crect chan-
nel access, track tun-
ing, banery low in-

BC175X r~§159 90

16 Ch 11
aircraft E-n-uamer Ch lockout.
auto ssarch & sgueich, scan

delay, rack luning, pnof gicator, memary
high/low scan speed. AC/ backup

BCTOXLTY 20 Ch 10 band hand heid, $159.90
BC100XL 16 Ch 9 bang, aircraft hand held $149.90
BC10OXLT 100 Ch 11 band, hand held, aircraft. $199.90
BC200XLT 200Ch 12 band BOOMHz Hand Held. . $299.50
BC145%L 16Ch 10 band, weather, AC/0C . .$92 .90
BC175XL 16 Ch 11 band, aircraft, AC/DC. .$159.90

BCZ10XLT 40 Ch 11 band, weather, aircraft AC/DCS179.90
BCHGOXL 16 Ch 10 band mabile . . £99 90
BC580XLT 100 Ch 11 band mobile, weather, air . $219.90
BCTBOXLT 100 Ch 12 band w/BOOMHz mobile £279 .90
BCBOOXLT 40 Ch 12 band B0OOMHz, ALC/DC $239 .90
_.;.
- ;e & enc
. —=3 ,ﬂ' -1 ﬂi o — e
= 55

*-'?9 ,_ﬁ'
Tsz...$259 90

75 channel 12 band, 800 MHz,
aircralt & weather, Turbo-
Scan™ |, bank scanning, instant
weather, programmable, accu-
seek, permanent backup, direct
access, with AC adapater, DC
cord & mobile mt bracket. cond, DC power cord

PBY L e 5$199.50 NF2...... ....5179.90
35 Ch 11 band, weather & air- Plus hear road & medical ser-
craft, AC/DC vices, & amateur radio

RANGER

10 meter transcenver, 25 wall,
can be programmed io Spit
transceive, S58. CW, AM. FM
programamble scanning, fully
automatic noise blanker, 2V:H.

T¥W, 11D
$334.90

AR3500

REGENCY LAND MOBILE L

Utili-Com, 1 watt/2 Ch 2-way, —
hightweigh!, battery operated portabie, j
w i fiexible antenna, plastic case & bat- e

r. Suppied with inerary fre-

ﬂﬂ?’?ﬁ? 525
$139.90
MAXON....$26.95

Uc102
ﬂ\ 49SA - 49 MMz, FM 2-WAY RADID

hands free operation, voice activated
transmit up 1o V2 mile. Batteries optional

model 49B. . ........... $34.95

same features as 495A except uses "'AA"

..$199.90

WITH TURBO SCAN® pre-
programmed by state lo receive
any type of police transmission,
plus instant weather, programm-

INF1..

ed for all 50 slates. Turbo
Scan® scans at 40 Ch per se-

Zl

nicad batieries and comas with baliery
charger
TENNA PHASE Il POWER SUPPLIES
PS] .-+ 315.90

Output: 13 8V DC - 3 2mp constant 5 amp
surge, electronic overioad profecton w./ -
stanl auto rese!, fuse protecied

PSe .. .......... e ..-51990
Fully r:gutaleﬂ 13.8 VDC - 4 amps con-
stanl with surge prolechion, overicad pro-
lection w/instant auio resef

T e e et L $24.90
Fully r!gl.tlralﬁd 7 amp cunstanl 10 amp 5urge capacity
PS12 . . $34.90

Fully ragulamu 10 amp constant 13 amp 5urgf.- electronic overload
protection w/instant auto reset
. 564.90

PS20 . :
Fully TEguIi!Ed 25 amp surge capacity, '13.8 VDG, 20 arnp cons-
tant, with meter

PS25 579.90
Htguule-d 4 5-15VDC-25 Amp constant 27 amp surqa instant auto
reset, dual meter for clrrent & voltage.

PS3S .. .. $99.90
Same 25 above E:c..pl 35 amp constant, 37 amp surge, agjustabie
from 10 1o 15 voils

CIRCLE 323 ON READER SERVICE CARD

SAVE OVER 35%

PLUS 4" SOFTWARE

Turn your home computer into a house-
hold finance organizer, learning center,
and entertainment center. The Plus 4™
Software Package contains three fioppy
diskettes compatable with the Com-
modore® Plus 4™ computer. Due to
special arrangements with the manu-
facturer, you save.

Software Package Contains: Fun and
Games disk with more than 20 imagi-
native games for the whole family to
enjoy, plus music and graphics selec-
tions. The second disk is Ultilities/
Finance. It can help you organize and
maintain files, lists and information. The
Finance section is designed to help you
organize your personal and home fin-
ances and investments. The third disk is
Education. A fun way for students to learn
more about math, language, geography,
science, history and more.

Compute the Savings! You don't need

a computer to figure out this is an
exceptional value...one that everyone in

the family will enjoy.
*30.00

M#fr. List Price . .. ..

ltem H-3685-7235-294
S/H: $4.00 set

Credit card customers can order by
phone, 24 hours a day, 7 days a week.
Toll-Free: 1-800-328-0609

| SEND TO: P

l ([H=NC] Authorized Liquidator
1405 Xenium Lane N/Minneapolis, MN 55441 -4494

Iﬁmd_FMIi"m'nSﬁﬂMHaﬁﬂ&mm
al $19 per sel, plus $4.00 per set for insured shipping,

Imwmﬂddﬂmm&aw

lmcﬂn.mx I

I My check or money order s enclosed (No delays in I
processing orders paid by check )

4o ua@uﬂunl
/

l Acct. No. Exp
| PLEASE PRINT CLEARLY
l Name
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| @ﬁh’ﬂr}f to pnpular be[lef RS-232C is
ﬁqi a ‘physical unit of electronic equip-
}} ﬁ 1s the Electronic Industries As-
*55 ;? J%ﬁﬁ (EIA) designation of a standard
neans for interconnecting digital equip-
‘ment. “‘RS-232C”" is an dLchted “‘buzz-
word”” which, like **Zeerocks’’ and **Clean-
X, has a more lengthy name that com-
pletely describes EIA’s recommendations.
It 1s “‘Interface Between Data Terminal
Equipment and Data Communication Equip-
ment Employing Serial Binary Data Inter-
change.”’ RS-232C is a much easier verbal
mnemonic to cope with than IBDTEDCE-

i g :~
ool 1

by W. Méﬁf )i’diahés W5PFG

The category Digital Equipment has two
subcategories: Data Terminal Equipment
(DTE), and, Data Communication Equip-
ment (DCE). DTE is a machine that origi-
nates and/or receives digital data, such as a
computer. DCE is a machine that provides
functions to establish, maintain, condition
and terminate digital data signals for trans-
mission to another machine, such as a tele-
phone modem or packet-radio Terminal
Node Controller. The physical (hard-wired)
connection (interface) between most of to-

ESBDI!

Hﬂﬁdﬁ(ﬂlﬂﬁ“@

Elf
CKT

AR
BA
BB
CA
CB
CC
AB
CF

SCF

SCB

SCA
DB

SBB
DD

SCA
CD
CG
CE
Cl
DA

; :-f NMumber 14 on your Feedback card

The EIA RS-232C standard defines four
areas of data equipment interfacing:
1. Mechanical characteristics of the inter-
face.
2. Electrical signals of the interface.
3. Signal functions.
4. Secondary functions for some applica-
tions.
The first three areas of the RS-232C speci-
fication are those of primary interest to the

amateur radio or computer enthusiast.
The EIA RS-232C mechanical standard

day’s equipment is according to the popular  specifies:
Electronics Industries Association (EIA) RS- 1. Assignment of signals to connector
232C specification. pIns.
TYPICAL |FROM| TO
SIGNAL DESCRIPTION e ic| pce | oTE
PROTECTIVE (FRAME) GROUND GND £ ¥
TRANSMIT DATA TD e
RECEIVE DATA RD w
REQUEST TO SEND RTS =
CLEAR TO SEND CTS w
DATA SET READY DSR *
SIGNAL GROUND SG e »
RECEIVE LINE SIGNAL DETECTED DCD '
RESERVED
RESERVED
UNASS I GNED
SECONDARY RX LINE SIGNAL DET. "
SECONDARY CLEAR TO SEND »x
SECONDARY TRANSMIT DATA w
TRANSMIT SIGNAL ELEMENT TIMING (DCE) »
SECONDARY RECEIVE DATA e
RECEIVE SIGNAL ELEMENT TIMING »
UNASS I GNED
SECONDARY REQUEST TO SEND »
DATA TERMINAL READY »
SIGNAL QUALITY DETECTOR »
RING INDICATOR w
DATA SIGNAL RATE SELECTOR (DTE) »
TRANSMIT SIGNAL ELEMENT TIMING (DTE *
UNASS IGNED
232REV (8380123)

Table 1. EIA R§-232C Mechanical standard pin-out designations and applications.
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2. Female pins in the DCE connector.

3. Male pins in the DTE connector.

4. Maximum cable length of 50 feet.

5. Maximum cable capacitance of 2500
picofarads.

RS-232C standard input/output (I/0) con-
nectors are commonly called “*serial ports™”
where data bits are “‘shipped’’ in and out, one
bit after the other. Baud rate (number of sig-
nal events per second), signal voltage (or
current in some applications), and protocol
(responses to data) in digital communication
must be the same, thereby allowing individu-
al data machines to understand each other.

One of the most often cussed and discussed
RS-232C subject is its signal characteris-
tics and functions. RS-232C was written to
standardize telephone (wire line) interfac-
ing. Its original application has been car-
ried over into many other digital commu-
nication systems. Some RS-232C features
are therefore not presently used. For exam-
ple, *‘Ring Indication’’ is not required for
packet-radio equipment interfacing. Table |
lists RS-232C standard mechanical (pin-out),
EIA circuit designation, signal description,
common mnemonic and typical DCE/DTE
application.

Connections

RS-232C mechanical standard is often
misunderstood. For example, a DB-25 type
connector isn’t specified by RS-232C. It
became a de facto *‘standard”’ because of
its popular use. RS-232C pins one through
seven (and Pin 20) are of major interest in
amateur radio applications. Only four of
these, however, are required in amateur
packet-radio equipment interfacing: protec-
tive Ground (GND, Pin 1), Transmit Data
(TD, pin 2) from DTE to DCE, Receive Data
(RD, pin 3) from DCE to DTE, and Signal
Ground (SG, pin 7).

Data signal voltage levels, according to the
RS-232C standard, are shown in Figure |.
Negative signals between —3 volts and —25
volts are recognized as Mark signal condi-
tions, and voltages between +3 volts and
+25 volts are recognized as Space signal
conditions. Mark and Space voltage levels do
not have to be the same. For example, Mark
signal voltage can be —35 VDC, and Space
signal voltage can be +12 VDC. (Note:
Mark and Space cannot be generally defined
as “‘logic Zero™” or “‘logic One’’ signals, or
vice-versa, since this relationship is a func-
tion of each individual electronic system).
Other readily available voltage levels can
(and are) used, but often require *‘condition-
ing"" to safely interface with other equip-
ment. Signal voltages cannot reside in the
Signal Transition Region and must be within
their limits beyond the transition region.

Signal Ground (Pin 7) is common to both
transmit data (TD) and receive data (RD)
lines, which often results in a major dis-
advantage of RS-232C application. For ex-
ample, consider a computer and modem
using RS-232C signal level interface. Each

unit, operated from its own DC power .

supply, can cause different reference (power

e 7 Vo 87 A R e a0
WO o TSI TL

@ UDC =weerresarensss

reeere TRANSITION REGION - evereaen:

o SRR &

MARK SIGNAL REGI

~25 UDC--Q-- T R N Ve W e

232REV (880123)

Figure . EIA R5-232C Receiver signal levels.

VALID SPACE
S IGNAL

VALID MARK SIGNAL

LEVEL B

AaEEFRFIES IS E R TS
L ]

« TRANSITJON REGION B-:

I-'il'i T B S b N S S L L = L

LE L T 1

Z232REV (880123)

Figure 2. Unbalanced RS-232C ground signal conditions.

and signal) ground levels at each end of
the interface cable, as shown in Figure 2.
Data between equipment with different
reference levels can be “‘misunderstood,™
thereby resulting in program or information
“‘ghtches.™

RS-232C standard signal current is speci-
fied to a level that will not burn up interfaced
equipment due to faulty or improperly con-
nected cables or connectors. The equipment
can be damaged, but should not *‘smoke!"’
(In electronics, never say ‘‘never.'' Mr.
Murphy’s well-known laws often puts egg on
one's face.)

Ham Shack Analogy

Using an RS-232C interface i1s somewhat
like using a radio transceiver to interface with
another ham radio station. The receiver is
patched to the data source station transmitter,
and the transmitter is patched to the des-
tination station receiver. Both source and
destination equipment ‘‘parameters’’ (i.e.,
frequency, communication mode, communi-
cation protocol, etc.) must be the same for
mutual understanding. RS-232C does not
specify baud rates, communication mode, or
communication protocol.

RS-232C does, however, provide flexible
equipment interfacing and some interesting
discussions on your local repeater!

Briefly speaking, the primary purpose of
EIA's RS-232C standard is a reference for
system design. Manufacturing consider-
ations produce a wide vanety of connectors,
special signals and voltage/current levels.
Hopefully, the equipment manufacturer pro-
vided documentation to aid the user.

The functions of RS-232C standard signals
are well documented.

Pin 1 —PROTECTIVE GROUND.

Pin 2—TRANSMIT DATA (TD).

Connect it to a receive INPUT.

Pin 3—RECEIVE DATA (RD). Connect
it to a transmit OUTPUT.

Pin 4—REQUEST TO SEND (RTS). A
signal from the data source that tells the asso-
ciated (receiving) device it (the source) has
data to be transmitted.

Pin 5—CLEAR TO SEND (CTS). A sig-
nal from the associated receiving equipment
to the data source (transmit) equipment, it
(the receiver) is ready to accept data input.

Pin 6—DATA SET READY (DSR). DSR

s ‘‘asserted’’ (made available) on PIN 20,
when the equipment is operational and ready
to transmit and/or receive data. DTR (and
DSR), in some applications, are jumpered at
the cable connector and not physically con-
nected to other equipment.

Pin 7—SIGNAL GROUND (SG). This is
not the same as pin 1. Pin 7 is the “‘return™
path that Mr. Ohm requires.

When all else fails, look at the reference
material in the bibliography. It may well al-
low the reader to come up with the seventh
answer 1o a six-way-QSO RS-232C question
on your local repeater, or at the next brown-
watering hole (coffee shop) QRM session.

I. ARRL, "'AX.25 Amateur Packet-Radio Link-laver Pro-
tocol, Version 2.0"", October 1984,

2. Lvle Johnson WA7GXD, *'Join the Packer-Radio Revo-
lution, Parts I, Il and III’’, 73 Magarine, Sept/Oct
1983, January 19584,

3. Margaret Morrison KV7D, et al, “'Amateur Packer-
Radio, Parts | and 2", Ham Radio, Julv/August 1983.

4. W. Max Adams W5PFG, " ‘Briefly Speaking, Basic Am-
areur Radio Packet Radio'", CQ Magazine, November
1985.

5. Radio Shack No. 62-1388, "' Understanding Telephone
Electronics ™",

6. Radio Shack No. 62-1389, **Understanding Data Com-
munications ",

7. Radio Shack No. 62-2010,

Electronics '’

“Understanding Digital
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Bicycle-Mobile R & D Lab

Number 15 on your Feedback card

Practical Points for Inhibited Experimenters

t can happen anywhere, and usually does.

I wake in camp, breathe the vapors of
morning inside a billowing nylon cocoon,
rustle a warm hand from the depths of my
sleeping bag to touch KASZYW, and lie there
thinking intently. “*Hmmmm. . .if I let the
new TNC handle speech control in parallel
with the BCP, then | can sign on via packet
from the HP and carry on a synthesized
conversation with people around the
bike . . .monitoring their audio on 49 MHz.
Gee. . ;"

Maggie's hair cascades across my neck.
“You were talking in your sleep again,’’ she
murmurs. “'Is a speech-control bus some-
thing the government uses to arrest boring
politicians?"’

Those are the first clues. Over flawless
campground coffee, I stretch, sketch, and
mumble, scan my lListings and schematics,
regale the morning-sweet YL with complex
tales of logic and technomagic. The maps are
forgotten and there’s no rush to pack. . . for
it’s a inkering day!

Well. so now what? There’s no room on a
bicycle for diagnostic tools, documentation
library. R & D inventory, prototyping board,
and drafting equipment—or is there?

One of the things I've learned from this
whole traveling circuit of mine is that no
complex system is ever finished. And while
reliability has been generally excellent, I find
a lot of reasons to crawl under the hood and
do some engineering. As such, I've had to put
together a passable mobile R & D lab. . .and
in this, the fifth column of the series, I'd like
to take the reader on a quick tour.

The First Issue: Documentation

If I had 1o work on the Winnebiko from
memory, nothing would ever get done for
fear of screwing it up beyond recognition. A
project in progress becomes etched so deeply
in the brain that the builder is sure he always
remeémber exactly how it works. A few grim
all-nighters of staring glumly at undocument-
ed creations, however, dispelled that falla-
cious notion from my head. I now carry three
forms of documentation on the bike:

A clamp-style binder, stuffed with about % "
of schematics, listings, notes, wiring
specs, idea sketches, and so on. This is the
irreplaceable document that completely
defines the custom parts of the electronics
package, and I periodically photocopy the
whole mess and mail it back to my office as
a backup.

An “‘aquarium of microfiche’’ containing
highly reduced copies of key IC databooks,
software and hardware manuals, reference
guides, and so on. A 20X Keyan reader
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gives easy access to what would otherwise
amount to 15-20 pounds of books. I have
also added Buckmaster’s microfiched am-
ateur radio call directory, a number of
maps, and other convenient reference ma-
terial.

A subdirectory of disk files on the HP laptop,
defining operating procedures, the func-
tions of all controls, and other variable
information. This includes the Bicycle
Control Processor’s source code listings
and—equally important—a sprawling file
of comments and narrative explanations
associated with each of the 15 major revi-
sion levels. This has proved invaluable
time and again, as [ wade hesitantly into an
obscure backwater of this real-time pro-
gram and wonder what madness possessed
me back when I wrote it.

Adding new documentation is something
that should happen at the time of any change
to the system, of course, so my R & D
pack™ also contains a small case with basic
drawing tools and templates.

Tiny Test Bench

With space at a premium, | had to forego a
few basic essentials. I carry no oscilloscope,
function generator, spectrum analyzer, ham-
mer, or milling machine. But I do have a logic
probe, digital multimeter, SWR bridge, pro-
totyping board, software development sys-
tem, bench supply, built-in current monitor,
**Quick-Connect™ wiring tool, butane sol-
dering iron, and extensive toolkit.

It’s amazing how much can be done with
a few basic lightweight tools when the con-
straints of a nomadic lifestyle demand it.
My software contains a library of test loops
that exercise all I/O logic in a way that
makes it amenable to debugging with a logic
probe and development system. Internal
jacks offer convenient supply voltages for
prototyping, and a ledge inside the console
even carries a permanent parts tray and sol-
dering-iron stand. The point of all this, of
course, 1s to make development work as pain-
less as possible...even if it happens in a
campground.

Easy prototyping depends upon a conve-
nient packaging method, and [ use the
Robinson-Nugent Quick-Connect boards
exclusively. They're faster than wirewrap,
lower profile, and more rugged (a major
issue on a bicycle). The boards are hinged
in my installation, so modifications can
be made without having to unplug any con-
nectors or dangle live hardware from a cable
harness.

One more thing. Despite convenient on-
board equipment, there are still occasional

projects that require more in the way of sup-
port facilities than I can carry. I keep a list of
such “‘long-range TO-DO's"" on disk, and
scan it whenever I find myself visiting some-
one who owns a well-equipped lab. **Ahh-
hh...I see you have a spectrum analyzer.
You know, I have some birdies that have been
giving me trouble. . .got a near-field probe
for that thing?"’

The Junk Box

As we all know, no lab is complete—or
even possible—without a well-equipped junk
box of tinkering stock. It's just not possible to
experiment effectively if the only access to
components is a shopping list (hamfests and
surplus stores notwithstanding).

I carry about six pounds of parts, as well as
a bag of fundamental essentials such as Ty-
raps, wire, heat-shrink, and the like. There is
a sheet of antistatic foam with a hundred or so
T4HC glue parts, along with a collection of
particularly interesting devices | just gotta
have. (You know how it is: **Well, someday
I'll find a neat use for a high-speed array
processor on my bike. . .sure, I'll take 1t."")
There are a few dozen individual Zip-Loc
bags, dedicated to such things as R’s, C’'s,
D’s, Q's, connectors, switches, ferrites,
packaging parts, mechanical hardware,
spade lugs, and so on—with, amazingly,
enough depth and variety to support a typical
day of tearing into the system with new ideas
in mind.

Keep On Tinkerin’

The bottom line, of course, is that no-one
need be prevented from experimenting by the
constraints of a nomadic, cramped, or social-
ly hampered lifestyle. I have an old friend
who lost the spark of tekwizardry when he
married a rather dull preppie more obsessed
with style than substance. The books in the
living room were sorted by color of binding,
the dog was a designer model far beyond their
budget, and all that junk of his cluttering the
basement JUST HAD TO GO! Before long
he gave in: The subscriptions to journals
lapsed, the equipment was all sold or given
away, and this promising designer of early
microprocessor systems became just another
dull employee with no passions, no hobbies,
no encrgy, no dreams.

But a single desk can hold enough to keep
the creative spark alive—enough to keep the
nose wrinkling with the acrid smell of sol-
der. . .the eyes gleaming in the light of danc-
ing phosphor. . .the ears perking to the dis-
tant call of an unmet friend as yet another idea
survives the smoke test and reinforces the
reason for being.

Creativity can thrive anywhere—let it!E8l



BU LLETIN

CALL US
NOW!

In 1937, Stan Burghardt (W@IT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and

Dependable ‘‘S-E-R-V-I-C-E’’!

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same ““fair’’ treatment you've come
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90-day parts and labor warranties on selected pieces.

And always remember:

zehe £F- WW"%
SELECTION

SERVICE

SATISFACTION!

STORE HOURS:
9.5 P.M. (CST)

MONDAY thre FRIDAY
OPEM SATURDATYS
from 9-1 P.M. {C5T)
— WE SERVICE WHAT WE SELL — LT
AEA Belden Ilcom Nye
Alinco Bencher Jerold/Delhi  Palomar
Ameritron Bird Kantronics Radio Callbook Wy e
Amphenol Butternut KDK/Encomm  Rohn S e
Amp Supply  Centurion KLM Telex/Hygain izl
Antenna CES Larsen Ten-Tec g
opeclalists  Cushcraft MFJ Trio-Kenwood J—
Astron Daiwa Mirage Unadilla/Reyco
B&W Hustler Moseley Yaesu 182 N. Maple

Write today for our latest Bulletin/Used Equipment List.

P.O. Box 73
Watertown, SD 57201

AMATEUR CENTER |

"AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
Hawm EQUIPMENT

Call or Write Us Today For a Quote!
You'll Find Us to be Courteous, Knowledgeable

and Honest

pHonE (605) 886-7314

Fax (605) 886-3444

TEN-TEC PARAGON

160-10, HF TRANSCEIVER

CALL FOR QUOTE!

NOW IN STOCK!

CIRCLE 92 ON READER SERVICE CARD

here 1S the next generation Repeater

MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastertv real speech ® voice
readout of received signal strength,
deviation, and frequency error e 4-
channel receiver voting ® clock time
announcements and function control e 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: # 4932256 KENDECOM
FAX: #6173737304

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a

Mark 4.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

2 meters 220 440

CIRCLE 295 ON READER SERVICE CARD
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Continued from page 6

Island, Oahu, Calfornia, Missou-
ri...and back to New Jersey. It was
a fantasic six week trip, meeting
hams at every stop and talking
with thousands more while we
were flying. Unfortunately, | was
so ‘irritated by OLJ’s arrogance
that | refused to write the story of
the trip.

Where was I?

Now, Chandra... Well, on the
strength of the article in the March
Discover, | bought her book,
Evolution From Space, a theory
of cosmic creationism, written
with Sir Fred Hoyle. Chandra, it
turns out, is a well-known as-
tronomer.

The book was utterly fascinat-
ing. | couldn’t put it down. Chan-
dra does a very scientific job of
lining up all of the facts available
from astronomy, geology, biology,
and other sciences, and presents
them as a completely new con-
cept of how life started and devel-
oped on Earth. No, the ideas are
not supportive of biblical creation-
ism, nor of Darwin, for that matter.
She makes a powerful case, care-
fully documented every inch of the
way. Most impressive.

Particularly fascinating to reli-
gious zealots may be the problem
of their cherished beliefs being
challenged by science. Of course,
that's supposing such a transfor-
mation is possible, which | don’t
accept. Religious, like political be-
liefs, often are remarkably du-
rable, able to withstand incredible
onslaughts of reason and facts
with nothing more lasting than
deep resentment resulting.

Unconventional Wisdom

While on the one hand Chandra
demolishes all the accepted ex-
planations of how life began on
Earth, she comes up with both a
mathematical and a scientific
proof of the existence of God. Sci-
entists who haven't had a reli-
gious brainwashing may find this
irresistable.

For instance, Chandra shows
clear evidence that life occurred
on Earth at the earliest instant it
could have survived here. She
shows mathematically the utter
impossibility of life getting started
by chance. If you feel like arguing
with her theory, read the book
($5.95 in paperback), don't get
steamed up just from this micro-
report.

She shows that microbes are
small enough to be pushed
through space millions of light
years by the pressure of light.
She shows that they can live for

billions of years in suspended
animation, awaiting a suitable
planet lo colonize. She shows that
there seem to be vast quantities
of such cells moving through
space.

| suspect Chandra’s book may
appeal to people in an inverse pro-
portion to the degree of religious
brainwashing they've received,
mostly from parents when they're
very young. “‘Give me a child until
he's seven and I'll give you the
man."’” Was it Freud who said
that? If you watched the PBS pro-
gram "'7-14-21-28,"" you probably
understand the startling truth of
this concept.

Brain Power

Now, this brainwashing thing
takes me back even before my ex-
citing adventures on Operation
World-Wide. We've all seen the
Hari Krishnas at airports and read
about Moonies, so we know on
some level that brainwashing
works terrifyingly well. We may
think that there's a requirement
for some sort of brain damage or
stupidity to make someone Sus-
ceptible to these religions.

MNo, it can happen to the most
intelligent people. it's got little to
do with intelligence or education.
It has more to do with hypnotism,
which is a mysterious working of
the mind only a few people under-
stand. For that matter, it's not
really possible to say that anyone
really understands how the mind
works. Heck, we still don’t even
have a clue as to where or how
memories are stored.

Anyway, quite a few years back
there was a chap who came out
with an outrageous explanation of
how the mind worked. This, in
turn, suggested a way (0 repair
some of the more serious mental
problems. Naturally the medical
establishment quickly branded
him as a quack, the same treat-
ment they give almost anyone
with a new idea, right or wrong.
But I'm willing to give new ideas a
chance, so | read carefully on the
subject. Then, fascinated by what
I'd read, plus some very convinc-
ing experimental proof, | left my
job as a radio engineer/announc-
er and went to work with the chap
for a while in his new research
foundation.

One of the beauties of brain-
washing with hypnotism is that the
people hypnotized not only are
unaware that anything strange
has happened, they will fight to
the death for their new beliefs.
This is why it is so difficult to kid-
nap and reprogram people who
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have been captured by the fa-
natical religious sects. This is
one of the reasons why we have
terrorists. You just can't reason
with such deeply ingrained mind
programming.

So What?

in general I've found that the
louder and the more impassioned
the noise from politicians and reli-
gious leaders, the less I'll find of
truth and the more I'll be expected
to accept beliefs on blind faith.

How can we tell when we are
reacting because of brainwashing
or hypnosis? Heck, that's easy,
if you think about it. The flashing
red light should come on when
you find yourself getting mad.
This is a class A warning that
reason is fighting some sort of
belief. The easy way out is to
get mad. This blanks the mind
from receiving any further rea-
soned input. When you get mad
you are no longer able to think
rationally. Just listen to angry peo-
ple screaming out slogans. Many
things they say don’t even fit the
occasion, but their conscious
mind is so heavily blanked by an-
gry emotions that they aren’t even
aware of all this.

The Impossible is Possible

It's frustrating to realize that all
of us are, to some degree, operal-
ing on the basis of early brain-
washing. We're embarrassed at
the thorough job our ancestors did
on the American Indians. Could
never happen again, right? Then
we think about the job the Ger-
mans did on people not all that
long ago. They killed about six mil-
lion Jews and another six million
non-Jews. Stalin wiped out over
double that. The Chinese wiped
out tens of millions fairly recently.
600,000 Ugandans have been
murdered in the last few years.
Several million Afghanis. Who
knows how many lranians and
Iraquis?

The people who are doing all
this killing are people. People like
us. The only difference is in the
degree and type of brainwashing.
Old timers like me will remember
the force of patriotism that fueled
WWII. There was little thought of
not fighting. Men were caught up
in it, pushed hard by their wives
and mothers. The media and Hol-
lywood cooperated with the gov-
ernment in massive media hype. It
worked.

It's fascinating to demonstrate
the power of even the simplest of
post-hypnotic suggestion. For in-
stance, if you tell a person under

hypnosis that when you touch
your cuff he'll take off his coat
and when you touch your ear
he'll put it back on, you can
have him taking off and putting on
his coat dozens of times, always
with a logical (to him) explanation,
one he truly believes. It isn't until
you have him taking it off and
putting it on several times a
minute that he finally realizes
something is wrong that he can’t
explain. It's absolutely amazing
how well even a simple exercise
like this is protected by the mind
from recognition.

Yes, with the appropriate thera-
py it's possible to go back and
decondition all this mess, setting
people free to actually think. This
must take a long time, right? No,
it's incredibly faster than any of
our accepted mental therapies.
We're talking about months of
cure in hours.

Lamentation

| bump into Bud at Dayton occa-
sionally. | haven't seen W80OLJ
since the trip, thankfully. It would
have been an infinitely better trip
except for him. Bill W2SKE was
a great traveling companion. He
went on to become the head
of CBS News and retired a few
years ago.

I'll have to write about the trip. |
don’t remember that anything like
it has ever happened again in am-
ateur radio. It was a ham's idea of
nirvana, visiting 24 countries, all
the while keeping in touch with the
entire world with the ham station
on the C-54.

Old timers will remember when
Arthur Godfrey went on a trip to
Africa and took along amateur ra-
dio. | remember trying my darn-
dest to get through when he was
on the air from French West Africa
(FF8)—not to talk with Arthur, but
with a close friend of mine, Carol
Cone, who was along with him on
the safari. Never made it.

Somewhere in the barn | have a
couple of the old Operation World-
Wide Ampex tapes. | wonder what
ever happened to the dozens of
tapes with the thousands of QSOs
from that trip?

Ah, a lament for the old DX-
pedition days: the Hallicrafters
DXpedition into darkest Africa;
Godfrey; Don Miller, for all his
shenanigans, gave us contacts
from almost everywhere. Gus
Browning W4BPD's trips; Danny
Weil and the YASME; Dick
McKircher WOMLY's African
barrage.

Say, where are Lloyd and Iris
now? &l
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NEw pProDUCTS

Compiled by Linda Reneau

AsA Enginsering

DIGITAL FREGUENCY SYNTHESIZER

PRODUCT OF THE MONTH

A & A ENGINEERING

A & A Engineering’s new Digital Frequency Synthesizer has 1
Hz resolution, an output of 2V peak-to-peak into 7502 with almost
no phase noise to frequencies in excess of 6.5 MHz. Digital
synthesis techniques elimate VCO, PLL, and loop setting time. It
comes complete with RF unit, microprocessor controller, seven
segment display, keyboard, and 110 VAC power supply. The
controller offers a standard 12-key program and accepts as many
as 32 keys. Unused EPROM and RAM space allows the user to
program custom features. The price is $429.95 per unit, FOB
Anaheim. Quantity discounts. Call or write A & A Engineering,
2521 W. La Palma, Unit K, Anaheim CA 92801; 714-952-2114.
Or circle Reader Service number 211.

SAT TRAK &t
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APPLIED DIGITAL RESEARCH, INC.

ADR announces SAT TRAK I,
an automatic satellite tracking
controller. SAT TRAK |l calculates
satellite position and antenna an-
gle in real time. It will drive most
azimuth and elevation rotors
including the Kenpro KR400/
KR500, KR5400A, KR5600A (an

interface is provided for the “A"
series), and CDE rotors. The $435
price includes all necessary con-
nectors and a 110 VAC power
supply. Applied Digital Research,
Inc., PO Box 10184, Sarasota FL
34232; 813-378-3410. Or circle
Reader Service number 201.

MELCO
PUBLISHING

The Heil Ham Radio
Handbook, written by
Bob Heil K9EID explores
the practical aspects of
installing antennas, sold-
ering connectors, ground-
ing your station, identifying
transitor leads, and much
more. This book has lots of
handy hints and money-
saving ideas in easy to
understand language. To
order, send $9.95 plus
$1 postage to Melco Pub-
lishing, PO Box 28, Mar-
issa IL 62257. Or circle
Reader Service number
202.
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ADVANCED COMPUTER CONTROLS, INC.

The new RC-96 Repeater Con-
troller has remote programming,
autopatch with autodialer, and
memory for 200 phone numbers.
It also features a talking S-meter,
built-in keypad and shielded DIN
cables. The RC-96 Repeater
Controller supports pocket
pagers, linking to other repeaters,
and a bulletin board. A gas

discharge tube across the phone
line and transient suppressors
on each signal line minimize the
risk of lightning damage. The
suggested retail price is $1,350.
For more information, contact
Advanced Computer Controls,
Inc., 2356 Walsh Avenue, Santa
Clara CA 95051, or call 408-727-
3330.
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AMECO PUBLISHING CORP.

AMECO’s new tunable pream-
plifier Model PT-3 continuously
covers 1.8 through 54 MHz.
Options are available for second
receiver and separate receiving
antennas. Retail, the PT-3 Pream-
plifier is $109.95. The P-12T

power supply adapter is $8.95.
For further information, contact
AMECO, 220 E. Jericho Turnpike,
Mineola NY 11501, 516-741-
5030. Or circle Reader Service
number 214.
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INTELECT

The I-C-LATOR 16, available
from Intelect, allows design and
test of any DIP device. The user
can open loops, inject signals,
and modify circuits outside an
original assembly. The experi-
menter can measure current and
independently open each signal
path. The user replaces the origi-
nal IC with the I-C-LATOR 16's
cable, elminating the need for
card extenders. The unit will
accommodate 6- lo 16-pin analog
or digital ICs. It can be used with
emulator probes, function genera-
tors, logic analyzers, and scopes.

TRUE VALUE SOFTWARE

True Value Software TVS701B
repeater controller can be remote-
ly configured without ROMS or
jumpers. The unit offers voltage
telemelry and alarms to monitor
batteries and power levels. A
walchdog timer and EEPROM
protect the unit from power fail-
ure. TVS701B has 74 functions,
four levels of control security, digi-
tal inputs and outputs for auxiliary
control and alarms. Easy-to-build
kit price: $190. Assembled and
tested, $300. True Value Soft-
ware, 2805 E. Sherran Lane,
Phoenix AZ 85016, 602-956-4259.
Or circle Reader Service number
204.
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Price: $49.75. Free brochure.
INTELECT, 2908 Nebraska Ave.,
Suite A, Santa Monica CA 90404.
Or circle Reader Service number
203.
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TRIDOS

Terminator, from TriDos Soft-
ware Publishers, is a real time
graphic emulation of the
Geochron™ clocks. The graphic
map of the earth shows the termi-
nator line between night and day.
The time algorithms consider
solar declination, apparent size of
the solar disk, atmospheric refrac-
tion, and the difference between

- ftlantice—-4 ; Ar.
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solar and earth times due to the
earth's slightly elliptical orbit. To
display areas on the map add the
user's name, longitude, latitude,
and time zone to the parameter
file. Terminator is available from
dealers for $39.95 or from Spite
Software, 4004 SW Barbur Bivd.,
Portland OR 97201. Order toll free
at 800-237-9111. Or circle Reader
Service number 210.
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BENCHER, INC.

Bencher introduces the YA-1
Low Pass Filter, which demon-
strates a minimum attenuation
of 80 dB for harmonic radiation at
54 MHz. It has a working range
of 1.8t0 29.7 MHz, an impedance

of 5002, power rating of 1.5kW
continuous, and 5kW peak. The

YA-1 sells for $39.95 plus $3
postage. Bencher, Inc., 333 West
Lake Street, Chicago IL 60606.
MCI Mail 277-5159, TELEX 650-
277-5159, Phone 312-263-1808.
Or circle Reader Service number
215.

PERIPHEX, INC.

Periphex announces new re-
placement battery packs for the
Yaesu FT-23/R/33R/73R. The
FNB-10, 7.2V 600mA for 2.5W
output and the FNB-12, 12V
500mA for 5W output are both
available from stock. Charge with
standard Yaesu wall or desk
chargers. Both battery packs offer
a one year guarantee. FNB-10 is
just $33, and the FNB-12 is $49 +
$3 shipping. For further informa-
tion on these or other battery
packs, contact Periphex, Inc., 149

Palmer Road, Southbury CT
06488; 1-800-634-8132, in CT
203-264-3985. Or circle Reader
Service number 205.

DATAK

DATAK's latest 30-page cata-
log is for the ham who builds or
customizes his own gear. The

CATALOGIS
U ND :; CONSTRUCTION

catalog offers electronic ti-
tle sets; multi-color transfer
designs to make special
meter dials and tap switch
patterns; alphabet and
number sheets; resist pat-
terns for making printed
circuits via the ''Direct
Etch’ method; and a pat-
ented ''‘Photo Etch’ set
that will copy circuit pat-
terns from a magazine
without harming the page.
DATAK also has over 600
JotDraft™ printed circuit
patterns, PC tapes, etching
and plating chemicals, and
protective coatings. For
your free catalog write to
The DATAK Corporation,
3117 Paterson Plank
Road, No. Bergen NJ 07047. Or
circle Reader Service number
213.




covers practical demon-
strations and explana-
tions for everyone new to
amateur radio. The
course consists of two,
two hour VHS cassettes,
one C90 audio cassette,
and a study guide with
302 questions, answers,
and a frequency chart.
Cassette #1 has two
hours of theory, and #2
has one hour of theory
and one hour of visual
code instruction. The
Video Novice Course is

AMATEUR RADIO SCHOOL

Amateur Radio School an-
nounces their newest course, the
Video Novice. Using your TV and
VCR, this course demonstrates
subjects not easily understood
from books alone. Video Novice

$39.95 plus $5 postage.

To order or for more infor-
mation, write or call Jerry Ziliak
KBEMT, Amateur Radio Schoaol,
2350 Rosalia Drive, Fullerton CA
92635. 714-990-8442. Or circle
Reader Service number 2086.
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rect peak power reading
of a single 1 msec pulse
for up to 20 seconds. Oth-
er features include ad-
justable ALO, automatic
SWR, interchangeable
couplers, SWR/REV
warning display, NiCd
batteries with a separate
charger, and full-wave

WM.M. NYE COMPANY

The NYE RF Power Monitor
gives peak, average or peak-and-
hold readings using a sample-
and-hold analog memaory circuit.
The monitor can display the cor-

detection system. Rated
up to five kilowatts, the
RFM-003 and the RFM-005 differ
only in wattmeter scaling. Priced
at $297. Contact Wm. M. Nye Co.,
1614 130th Ave. NE, Bellevue WA
98005; 206-454-4524. Or circle
Reader Service number 208.

KENWOOD

Kenwood announces the new
TM-721A FM dual-band, 2m/
70cm mobile transceiver. Fea-
tures include a dual-channel
watch function, selectable full du-
plex uperattuﬁ, extended frequen-
cy coverage with 30 memory
channels, large multi-color digital

LCD displays, and programmable
scanning with 45 watts output on
VHF and 35 watts on UHF. Retail,
$649.95. For more details, contact
Kenwood USA Corporation, Com-
munications & Test Equipment
Group, 2201 E. Dominguez St.,
Long Beach CA 90810; 213-639-
4200. Fax 213-604-4487.

GREAT CIRCLE

MAP COMPANY

The Great Circle Map Company
now has azimuth-equidistant wall
maps that give the radio amateur
instant information on range and
beam headings to any location on
earth. Each map is unique, spe-
cially drawn using computer tech-
niques, and centered on the indi-

vidual's QTH. The major surface
features are detailed by hand. The
station's callsign are hand-
lettered on the lower right. Sug-
gested retail, $59. For more infor-
mation on these brightly colored,
35" x 23" maps, write The Great
Circle Map Company, 8409 Bear
Tree Circle, San Antonio TX
78255. Or circle Reader Service
number 209.

SHURE

The Shure 444D Omnidirection-
al Controlled Magnetic Micro-
phone offers switch selectable
impedance, a normal/VOX selec-
tor, and Shure's patented leaf
switch with locking and momen-
tary action. Frequency response
is tailored for optimum speech in-
telligibility and purchasers can re-
ceive a free individually printed
plate with their call letters. The
suggested retail price is $78. For
more information contact Shure,
ATTN: Carolyn Gunnell, 222
Hartrey Ave., Evanston IL 60202;
312-866-2200. Or circle Reader
Service number 212.

McGRAW-HILL
BOOK COMPANY

Communications Receivers:
Principles and Design, by Ulrich
L. Rohde and T.T.N. Bucher, is a
guide to the theory and design of
all types of communications re-
ceivers—shortwave, military,
broadcast, aeronautical, marine,
and direction-finding. Acces-
sories and peripheral equipment
are covered, along with a wide
range of design topics and engi-
neering concepts. There are 583
pages with 402 illustrations. Cost
is $59.50. McGraw-Hill Book
Company, 11 West 19th Street,
New York NY 10011, 212-337-

5945 or 337-5951. Or circle Reader Service number 216.
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DEALER DIRECTORY

CALIFORNIA

MASSACHUSETTS

NORTH CAROLINA

Burbank
New HAM store open and ready to make a
DEAL. We carry all lines, ship UPS, and are
open Sunday. A-TECH ELECTRONICS, 1033
Hollywood Way, Burbank CA 91505;
(818)845-9203.

San Diego

Hard to find parts, surplus electronics, standard
line items., Hams, hobbyists, industrial pro-
fessionals—from nuts & bolts to laser
diodes. . .Electronically speaking, Gateway’s got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 4633 Convoy St., San Diego CA
92111; (619)279-6802.

COLORADO

Littleton

Reliable hamstore servicing New England. Full
line of Kenwood and ICOM stocked and
serviced. AEA, ARRL Publications, Anphenol,
Alpha Delta, Austin, Avanti, Alinco, Ameco,
Bencher, B&W, Cushcraft, Carol Cable, Daiwa,
Hustler, KLM, Kenpro, Larsen, Rohn, RF
Concepts, Tokyo Hy-power, Trac Keyers,
Vibroplex, Welz, etc. TEL-COM, INC., 675
Great Road (Rt. 119) Littleton MA 01460;
(617)486-3400, (3040).

Denver
Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial pro-
fessionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway's got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 5115 N. Federal Bivd. #32, Denver
CO 80221; (303)458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-
Tec, KDK, Kenwood, AEA, Kantronics, Santec.
Full line of accessories. No sales tax in Dela-
ware. One mile off 1-95. DELAWARE AMA-
TEUR SUPPLY, 71 Meadow Road, New
Castle DE 19720; (302)328-7728.

Wilmington
Delaware’s friendliest ham store. Also Short-
wave supplies. AMATEUR & ADVANCED
COMMUNICATIONS, 3208 Concord Pike,
Wilmington DE 19803; (302)478-2757.

HAWAII

Honolulu
Kenwood, ICOM, Yaesu, Hy-Gain, Cushcraft,
AEA, KLM, Tri-EX Towers, Fluke, Belden,
Astron, Etc. HONOLULU ELECTRONICS,
819 Keeaumolu Street, Honolulu HI 96814;
(808)949-5564.

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and the best
prices. Call me for all your ham needs. ROSS
DISTRIBUTING, 78 S. State, Preston ID
83263; (208)852-0830.

St. Louis

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial pro-
fessionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway’s got
it! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 8123 Page Blvd., St. Louis MO
63130; (314)427-6116.

NEW HAMPSHIRE

Derry

Serving the ham community with new and used
equipment. We stock and service most major
lines: AEA, Astron, B&W, Cushcraft, Encomm,
Hy-Gain, Hustler, I[COM, Kenwood, KLM,
Larsen, Mirage, Mosley; books, rotors, cable
and connectors. Business hours Mon.-Sat. 10-5,
Thursday 10-7. Closed Sun./Holidays. RIVEN-
DELL ELECTRONICS, 8 Londonderry
Road, Derry NH 03038; (603)434-5371.

Greensboro
9a.m. to 7p.m. Closed Monday. ICOM our
specialty-Sales & Service. F& M ELECTRON-
ICS, 3520 Rockingham Road, Greensboro NC
27407; (919)299-3437.

OHIO

Columbus
Central Ohio’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Ten-Tec, Info-Tech,
Japan Radio, AEA, Cushcraft, Hustler, and But-
ternut. New and used equipment on display and
operational in our 4000 sq.ft. store. Large SWL
department, too. UNIVERSAL AMATEUR
RADIO, 1280 Aida Drive, Reynoldsburg
(Columbus) OH 43068; (614)866-4267.

- PENNSYLVANIA

Trevose
Same Location for over 38 years. HAMTRON-
ICS, DIV. OF TREVOSE ELECTRONICS,
4033 Brownsville Road, Trevose PA 19047,
(215)357-1400.

Memphis
M-F 9-5; Sai 9-12; Kenwood, 1COM, Ten-Tec,
Cushcraft, Hy-Ga.n, Hustler, Larsen, AEA, Mi-
rage, Ameritron, etc. MEMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,
Memphis TN 38108; Call Toll Free: (800)238-
6168.

- NEW JERSEY

Lyndhurst
Finally a ham store in NJ. Located '4 mile south
of Rt. 3. Mon.-Wed. 11:30-7:30, Thursday
11:30-9, Friday 11:30-7:30, and Saturday 9-3.
Visa/MC. ABARIS SYSTEMS, 276 Oriental
Place, Lyndhurst NJ 07071; (201)939-0015.

~ NEWYORK

Jamestown
Western New York's finest amateur radio dealer
featuring ICOM-Larsen-AEA-Hamtronics-
Astron. New and used gear. VHF COMMUNI-
CATIONS, 915 North Main St., Jamestown
NY 14701, (716)664-6345.

New York
New York City's Largest Full Service Ham and
commercial Radio Store. BARRY ELEC-
TRONICS, 512 Broadway, New York NY
10012; (212)925-T000.

Dallas
In Dallas since 1960. We feature Kenwood,
ICOM, Yaesu, AEA, Butternut, Rohn, amateur
publications, and a full line of accessories. Facto-
ry authorized Kenwood Service Center. ELEC-
TRONIC CENTER, INC., 2809 Ross Ave.,
Dallas TX 75201; (214)969-1936.

Houston

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial pro-
fessionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway's got
it! M-F 9-5:30 Sat. 9-5.GATEWAY ELEC-
TRONICS, 10645 Richmond Ave. #100,
Houston TX 77042; (713)978-6575.

Southwest Houston
Full line of Equipment and Accessories, in-house
service, Texas #1 Ten Tec Dealer! MISSION
COMMUNICATIONS, 11903 Alief-Clodine,
Suite 500, Houston TX 77082: (713)879-7764.

DEALERS

Your company name and message can contain up to 25 words for as little as $199 yearly (prepaid), or $50 for three months (prepaid). No mention
of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example, advertising for the
April '88 issue must be in our hands by February 1st. Mail to 73 Amateur Radio, Hope Currier, WGE Center, Peterborough, NH 03458.
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Ham HELP

We are happy to provide Ham
Help listings free, on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly on a full (872 x 11)
sheet of paper. Double space and
use upper and lower case letters
where appropriate. Also, write
numbers carefully—a 1, for exam-
ple, can be read as an | or an i or
a 7. Thanks.

| am collecting amateur radio
license plates from each of the US
states and possessions, and the
ten provinces and two territories
of Canada, for a public display. |
am also looking for any informa-
tion on Amateur radio license
plate history, such as which
region first started issuing them,
when, and if they are issued in
countries besides the US and
Canada. Finally, I'm interested
contacting any other license plate
collectors for possibly forming a
voice net.
| will gladly pay all photocopy-
ing, shipping and handling costs.
Thanks!
Bryan Hastings KATHY/AE

64 Concord St.
Peterborough NH 03458

Your Bulletin Board

Looking for front panel, part
#205-178-1 for Heath VF-7401 two
meter rig. Heath no longer sells
that part. Will pay for part and
shipping.

Bob Clark N5GSE

5430 Markwood Lane
Houston TX 77053

| need schematic and alignment
info for Lafayette Model HA-700
Receiver. | will copy and return.
Thanks.

T.W.Brown KA7NIE
5104 E. Farmdale
Mesa AZ 85206

Need conversion info re/Hy-
Gain V, Model #2705, 40 channel,
SSB, CB transceiver. The board is
#PTBMO4BAOX. It is desired to
start Ch., 1 at 28.300 MHz and
work up from there. Any informa-
tion on this conversion would
be greatly appreciated. See you
on 10.

Edward R. Levy WB3EVY
PO Box 161
Blakeslee PA 18610

Help wanted for information.
Cost of copy or dispatch will be
gladly refunded. 1) Any informa-
tion or ECN's for improvement/

modifications on the Spectrum
Generator and PLL Synthesizer
part of National HRO-500 Receiv-
er. 2) Circuit and alignment info
of SINGER Electronics Universal
Spectrum Analyzer Model MF-5
and Plug-in unit Ultrasonic Mod-
ule UR-3. 3) Diagram of MFJ 931
Tuner. 4) Technical info and ap-
plication circuit of TOKO's Me-
chanical Filter MF 455A 120F with
coils 9579A and 9580A. 5) Possi-
bility of adding the 7th digit-
display TS-830S.

Fred Olte C30LEN
25C, La Pleta Ordino,
Principat d’Andorra (EUROPE)

Wanted manuals/schematics
for G.E.L. Receiver 13B1, A.C.L.
Receiver TR140A, G.R. 1617
Cap. Bridge, Waters 10038
Diode-checker, Singer-Gertsch

FMOCG SIG. Gen., Motorala
51323 Meter.

W. Kinne

1163 Ingerson Road W.

St. Paul MN 55112

HELP! I'm looking for a sche-
matic or conversion manual if
available for a Navy receiver in the
RAX-1 Series. It has 4 band cover-
age from 1.5 MHz to 9 MHz. It's
type CG-46116. I'll pay a reason-
able price.

Gary Nelson

P.O. Box 3676
Portland ME 04104

Looking for a vanishing breed. |
would like to contact for friendly
correspondence and mutual as-
sistance any and all who are into
collecting, restoring and using the
classic receivers—Collins S-Line,
51-J, R-390, SP 600, HROs, etc.
Also high grade, useful military
surplus.

J.L.Browning
6442 Cathay Cir.
Buena Park CA 90620

I'm looking for schematic of AN/
VRC-19 150-160 MHz, mobile,
24-volt FM TX and RX equipment,
or data on same.

Richard Thompson
234 Spring St.
Hanover MA 02339

| need an instruction manual
and/or schematic for the Hickock
6000 series tube tester. Will pay

any copying and mailing costs.
T.H.Killoran W7PP

8316 54th Dr. NE
Marysville WA 98270

Propagation forecaster wanted!
73 needs a new propagation writ-
er, since Jim Gray W1XU plans to
take his retirement seriously later
this year. Naturally, you should be
familiar with modern propagation
prediction techniques, though
writing experience is not required.
Send queries to:

Larry Ledlow NASE

73 Magazine
Peterborough NH 03458

The $28% 9% Bullet-iested QRY S-Hiarﬁnﬂﬁuwly keeps your
repeater on the air ‘round the clock or powers your 100-wan HF
statson 60 hry 2 month. Control circunt charge, protects pel
cells & scaled battenes. Fully asscmbled, ORV. expandibic. portabie

AMSIOS & H Info Scsase AntennasWest
1971 N. Oak Ln._ Provo, UT 84604 (801) 374-1084

CIRCLE 89 ON READER SERVICE CARD

DEN-TRONICS

Amateur Radlo & Computers

6102 Deland Road « Flushing, MiI 48433
(313) 859-1778 & RAGCHEW
(Ml Residancs)
(800) 722-5484 / (B800) PAC-KITT
(Qrder Line)

"Looking for the best deal”

Specializing

T in

Kantronics and AEA Products

Terminal programs lor popularcompulers

CIRCLE 103 ON READER SERVICE CARD

CABLE TV

Interference filters. Send for further
info or 320 for sample. Specify out-
put channel of cable converter.

dB Electronics, P.O. Box 8644
Pembroke Pines, FL. 33084

FORTHEBEST IN LINEAR AMPLIFIERS, ANTENNA TUNERS,
TRANSCEIVERS, METERS ETC. REPLACEMENT PARTS, FAC-
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC, INTER-
NATIONAL DEALER INQUIRIES INVITED.
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TLX 4758244

516/536-2620 -"r;r!{r, rry Lroms,

AXM INCORPORATED
SUPPLIERS OF QUALITY EQUIPMENT SINCE 1976

PRESENTS THE INCOMPARABLE

TAD
M=8.......

COMPUTER CONTROLLED SYNTHESIZER

o

Sl
» True 40 Wat Power ® Myl Moge Scan
= 93 Channsis - CTCSS. TOT
» Wice-Band » Muiti-function LCD Desplay
» ldeal l\or MARS CAP = Freq Range 136174 or

Volunteer Fire, Ambulance, Eic £ 30-480 mHz

* FCC & DOC type-accepled sCloneable

= Shipped complete wimiks, mabils Shde Mount & Powsr Cable

AXM Inc., 11791 Loara
Garden Grove, CA 92640-2321

Writa gr Call 714-638-B807 For More Informalion

CIRCLE 263 ON READER SERVICE CARD

IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation

Monthly Magazine
Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50°s Radios & more...
Free 20-word ad each month. Don't miss out!
Free Sample. 6-Month Trial - $11.
1-Year: $19 ($28 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 2-E4, Carlisle, MA 01741
CIRCLE 271 ON READER SERVICE CARD
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HAM STATION

P.O. Box 4405
220 N. Fulton Ave.
Evansville, IN 47710

Store Hours

MON-FRI: 9AM - 6PM
SAT: 9AM - 3PM
CENTRAL TIME

, SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL
(812) 4220252
MONDAY - FRIDAY
9:00 AM - 12:00 NOON

TERMS:

Prices Do Not Include Shipping.
Price and Avallabllity Subject to
Change Without Notice
Most Orders Shipped The Same Day
COD's Welcome

t——c-ﬂm

FT-TATGX
» 100 Watts of Economical * Top-Of-The-Line High Performance
Performance HF Transceiver

« Dual VFO's, 20 Memories * Built-in Power Supply

* Receives from 100 kHz-30 MHz
e Bullt-in CW Filter + More

AESU ALINCO
FT-727R

* Two Affordable
Radios in One

e 2m/440 MHz Handheld

« 5W on Both Bands

* Ten Memories

* Multi-Scan Systems

« Battery Saver

* Dual E&nd Mobile

AEA PK-232
SR MF.J 9898
ﬂ 3 KW Tuner
$295.

Data Controller with 6 Modes
Packet ASCII

Morse Code AMTOR
Baudot (RTTY) Weather Fax

List $310.95 Now Special Priced

« SWR/Wattmeter
* Antenna Swiich
* Built-in Dummy Load

For Orders and Price Checks Call 800-523-7731

SL Cards

S IC-761 -

* Built-In Automatic Antenna Tuner
« SSB, CW, FM, AM, RTTY
* 160-10m General Coverage Receiver

140-149.995 MHZ/ 440-450 MHz
* 21 Programmable Memories
* 25 Watts Output on Both Bands
* Loaded with Extra Features

SPECIAL

TEN-TEC

PARAGON

¢ Full Featured Synthesized
HF Transceiver

* (General Coverage Receiver

* 100w Output

» SSB, CW, FSK, Optional FM

¢ B2 Programmable Memories

* Made In USA

VHF/UHF
AMPS

* High VSWR and
Overdrive Protection

* 5 Year Warranty, 6 Months on RF
Transistors

* All Units have GaAsFET Recsive
Pre-amps

K< Kantronics

~. 2 Monoband Transceivers
* Models for 80, 40, 20, 15, 10 M
& = single-Sideband & CW
*» 20 Watts PEP
= Weigh less than 2 lbs

Call Today for Introductory Price

Indiana and Information

Call 1-812-422-0231

W2NSD/1

W2NSD/1

Style X

Reverse

OSLs

Now you can get the highest quality QSL cards without
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price.

— — —

Style:

Quantity:

QSL Cards

OW OX OY
L.mn @ $8.97
(1250 @ $19.97
(1500 @ $39.97

Postage and Handling $1.00

For FIRST CLASS MAIL add an additional
$1.50 for prompter delivery.

| Name

| Address

Please print!

Not that we skimp: All three styles are produced in two
colors (blue globe or satellite with black type). At these
prices, you can start the new year out right by QSLing all
those disappointed hams who've been waiting for your card.
Tell "em the card was printed by Wayne!
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| City

L1 AE L1 MC

Card#

State Zip
[ VISA [ Check/MO I

Exp. Date

Mail your order 1o 73 Magazine, WGE Center, Peterborough NH 03458, Attn: Uncle Wayne

— — e e ——

Permission granted to photocopy



cently given a lot of
thought to state-of-
the-art speech synthe-
SIZers.

One of the primary
Interests in amateur g
radio is to obtain the g

T

narrowest passband.
Voice naturalness is
often a secondary con-
cern. Digitizing voice
is a sortof “*audio tele-

B. SPECTROGRAN
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mentioned al:mve, In

this score system, the
perfect system, which
is the one with a 25-Hz
passband, gets 100%.
Any system with a
wider passband gets a
lower score. Where
BW = system band-
width in Hz:

FOM=100(25/BW)%
The FOM in dB would

RN WA b EOM=
5 10(log[25/BW])dB

For example, a typi-

type,” where the
transmitter operator’s
voice 1s automatically
encoded into a lowest
possible bit rate for transmission, and where
the receiver decodes this message and gener-
ates, in more or less real time, an audio ver-
sion of the input spoken word. The synthe-
sized voice must contain the meaning of the
original voice message, and do so with an
acceptable low error rate (1-3%).

[ predict that regenerated voice will be a
standard pitch male voice. (No chauvinism
here, but the female voice is much more diffi-
cult to synthesize). The new voice will lack
subtle cues for emotional state of the speaker.
In essence, the generated speech will have
just about the information content of an
equivalent printed word message, but with-
out the redundancy of spelling of the printed
English word.

Note that I say English here, because that
will be the language used in any first-genera-
tion voice compression system (VCS). All
the advance work in speech analysis/synthe-
sis is in English. Also, English has relatively
few phonemes, and is becoming the world’s
lingua franca.

Smaller is Better

When receivers are white-noise limited,
the signal-to-noise ratio (S/N) is proportional
to narrowness, required transmitter power 1s
inversely proportional to narrowness, and the
number of permissible communication chan-

Figure I. Three different ways to look at a fundamental sound of speech, or phoneme. Note that most of the
information is contained below 2 kHz. Future voice compression techniques will probably take advantage of
the redundancy of sounds in speech.

nels within a given band is directly propor-
tional to narrowness of the transmissions.

Many have mentioned an ultimate voice
transmission bandwidth of 25 Hz. E.C. Cher-
ry, an early English worker in this field,
wrote a paper that suggested this number. I
have never seen, however, that value rigor-
ously derived, It's possible, though, that it
came from removing the redundancy of
spelling from printed matter, then using the
true information content (bits) and taking the
average person word-speaking rate to com-
pute the bit rate. The average ham QSO infor-
mation rate 1s more like ‘42 that rate, but for
now this article will work with the 25 bits/
second figure.

Since there's no common system on the
market today, I believe that a relatively inex-
pensive commercial device with a bandwidth
as wide as 500 Hz would be quite marketable.
Think of the expensive and sophisticated
equipment hams gladly acquire to cut the
required bandpass of AM to one half with
SSB! Imagine cutting the SSB signal band-
pass again by a factor of & or just ‘2.

Figure of Merit

For discussion purposes, here’s an attempt
to quantify the quality of DVC systems by
using a figure-of-merit (FOM). The FOM is
referenced to the “‘ultimate’’ 25-Hz passband

cal telephone quality
link with a bandpass of
250-2800 Hz has a
BW of 2550 Hz, i
which case, the FOM is only 0.98% or —20
dB regarding the ultimate system.

Please note that for this discussion I assume
the permissible bit/second rate 1s proportion-
al to bandwidth in Hz for simplification pur-
poses. I am aware of Shannons’ information
theory equations, so in this case let's permit
about 1% word error, in which case my as-
sumption is about right for simple pulse mod-
ulation with a S/N in the channel of about
15 dB.

Using ulumate VCS system parameters,
let’s go to the year 2000. The FCC has allo-
cated a 100 kHz slice of the 20-meter phone
band to VCS. Rather than allowing 30 simul-
taneous QSOs with conventional SSB rigs,
this band would supporting about 3000 VCS
channels and 1 kW transmitters generating
the same S/N in receivers that a conventional
100,000 watt SSB transmitter does in an old
fashion SSB receiver.

There is one little problem left—how to
manufacture a compact, inexpensive 100%
FOM VCS? It's impossible to say. I predict,
however, that compromised systems in the
laboratories today will be seen shortly.

Why Digital Voice?

Many of the early workers in voice analy-
sis/synthesis used analog devices, such as
lumped constant filters, electro-optical fre-
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quency analyzers/generators, etc. Filters,
particularly audio frequency wave filters of
this type are large, heavy, and expensive.
Fortunately, nearly all the old analog func-
tions can now be equaled (or exceeded) with
relatively inexpensive microcomputer chips
or dedicated ICs.

Thus, digital processing is applicable to all
three “‘popular’” forms of speech synthesis
today: formant synthesizers (FS), articulato-
ry synthesis (AS), and waveform concatena-
tion (WC).

Brute force digitizing of voice signals to
reproduce telephone quality (e.g., 250 Hz-
2800 Hz, and about 26 dB dynamic range) at
the receiver is subject to the theoretical
Nyquist minimum sampling rate criterion,
among other things. But in this case, a pract-
cal sampling rate would be 2.5 x 2800 Hz, or
7 kHz. Then to accommodate a full dynamic
range of 26 dB (at least 20 level quanta), a
5-bit binary word should be used to define the
level of each 1.7000 second level sample of
the speech signal. Thus, the minimum digi-
tized voice signal becomes 7000 x 5, or 35
kHz. Since brute force digitization must more
or less be used for music (it is so unpre-
dictable), hi-fi digitized music takes awfully
wide bandwidths.

Back in 1975, I went through the above
types of arithmetical exercises when I sought
to develop a real ume voice encryption unit
used on existing military radios and long dis-
tance telephone lines, both of which have the
narrow passbands. The thought at the time
was to first digitize the voice, then add a
number from a pseudo random noise code
generator. The receiving end used an identi-
cal pseudo random noise code generator.
This was synchronized to the transmitter unit
to decode the digital word when the random
number was subtracted from each digital lev-
el word. This system works fine, but only
with a passband of 25-35 kHz, a width
NBFM military radios don’t have.

Redundant Features

Obviously, brute force digitizing was not
practical for existing narrow band voice cir-
cuits. All early workers agreed. Help came
from Claude Shannon’s work on information
theory.

Harry Nyquist’s minimum sampling rate
barrier could not be assailed directly—it was
written. The bright developers then turned to
the basic human speech pattern to look for
redundancy, and here they hit pay dirt. Un-
like music, voice patterns are quite redun-
dant. The duration of phonemes, basic
sounds 1n speech, is 20-30 milliseconds, so
using this knowledge, they believed that they
had about 1.30-1.50 of a second in which to
encode the phonemes and send a digital word
defining each one, rather than a level sample
every 1.7000 second. This approach could
affect a sample rate reduction of at least 140
(that is, 7000.50). This implied that, regard-
less of which of the three synthetic approach-
es one takes, there are about 1.30-1.50 of a
second to encode the basic building blocks of
speech. And that is a long time for today’s
digital ICs.
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Phonemes

Let’s first consider the problem of identify-
ing each phoneme in real time, that is, within
about 1.30 of a second. For realism, one must
consider the base frequency, amplitude,
spaces, and rhythm of the phoneme. It be-
comes more difficult when considering dif-
ferences in speech such as accent.

Here is a paraphrase from one of the best
state-of-the-art survey papers on speech anal-
ysis/synthesis where the waveform concate-
nation (WC) synthesis 1s discussed.' Klatt

“Digitizing voice
could be termed a
sort of ““audio teletype’”’
where the transmitter
operator’s voice is
automatically encoded
into a lowest
possible bit rate
for transmission’”

says it’s possible to consider speech synthesis
by concatenation; that is, by stringing togeth-
er chunks of prerecorded or subroutine gen-
erated voice sounds, upon command from a
real time speech analyzer. The syllable unit is
not practical, because there are over 10,000
different syllables in English. The phoneme
appears much more attractive because lin-
guists say about 40 are found in English.

However, as of September 1987, all efforts
to concatenate only 40 phoneme-size samples
had failed because of **well-known coarticu-
latory effects,’’ an effect between adjacent
phonemes that cause substantial changes to
the acoustic manifestations of a phoneme,
depending on the context. Fortunately, these
effects tend to be minimal at the center of the
phoneme. One worker proposed to generate a
synthetic phoneme which he called the
“*diphone.”” This comes from a sample made
from the center of one phoneme to the center
of the next. As 40 squared is 16(X), there can
be 1600 diphones, but it has been demonstrat-
ed that a usable system can work with only
1000.

In addition to the 40 English phonemes,
there are about 14 commands for phoneme
stress, silence, and syntactic considerations,
such as primary stress and question intona-
tion. Diphone duration was not mentioned,
and that is important, too. So if one puts the
1000 diphone dictionary into binary code. it
will take a 10-bit word. So, accepting a mini-
mum diphone duration of 20 milliseconds,
about 50 10-bit diphone words per second for
a total bit rate of about 50 bits per second are
required. Using the previous S/N link criteri-
on, it would appear that a diphone approach
could be realized with a 50 Hz passband, so
let’s say 100 Hz and be safe for now. In this

system, the 1000 diphones for the synthesizer
would easily be stored in a small ROM.

Now let us look at another approach to the
problem, one that is in much use today.

Waveform Encoding

This second example of analysis/synthesis
has been in existence for several years. Ex-
amples of instruments using this technique
are talking clocks, and the Texas Instru-
ments’ **'Speak 'n Spell’” educational toy.

Waveform encoding works on the wave's
time domain, rather than the frequency do-
main, as do the formant analyzer/synthesiz-
ers. It, too, relies on redundance of the
phonemic waveforms. The technique, which
uses linear prediction encoding of speech
waveforms, estimates following waveforms
from a weighted sum of about 10 previous
waveform samples.?

Linear prediction analysis of speech does
quite well for storing and playback of com-
plete words or sentences, but for concatenat-
ing smaller pieces of speech to form new
words or sentences, some difficulties arise.
Words per se have been stored in waveform
encoding at a rate of 1000 bits/sec in ROM.
Compared to brute force binary encoding of
voice at 32,000 bits/second, this is an impres-
sive reduction, but using my S/N criterion,
the improvement factor amounts to a FOM of
32%. Even so, this technique may be the
easiest approach to a first generation system,
since TI has the chips.

Demo Record Available

I strongly recommend the reader to copy
the 52-page review and tutorial on text-to-
speech conversion for English in the Acousti-
cal Society journal. This Dennis Klatt pro-
duction also included a vinyl demonstration
floppy record, 33-'5 rpm, tucked inside the
cover of the Journal. The record demonstrat-
ed every practical form of speech synthesis
used in the recent past and today. The reader
can contact Klatt at Room 36-523 at MIT.EH}

Charles WA3YQY has been a ham since 1939,
and was first licensed as W2MKO. Though
not an expert in voice compression, he has
learned quite a bit about the subject during
his tenure as a senior scientist for Lockheed
Electronics until 1974, and most recently
working for International Signal and Con-
trol. Charles now runs his own company
called Rondout Electronics. His favorite as-
pect of ham radio is 75-meter and 10-meter
phone operation. He also likes photography,
vachting, and studving underwater acoustics.
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_ Half-Square QRV-DX Mﬂnuhanders

Work DX with No Tower and No Amplifier.
Cut noise, cut near sigs, build DX sigs, kill QRM.

10 Meters 15 Meters 20 Meters 30 Meters
$29.95 $39.95 $49.95 $59.95

Broadside Pattern, Low Profile, Coax Feed, Ready 1o Use
St Highest DX Gain per Dollar

ru) To order add 55 Postage & Handling and call or wriie:
1971 North Qak Lane AntennasWest
Provo, UT 84604-2138 we{" = (801) 374-1084

KENWOOD TS-680S
I — UNDER
B $1100.00

HUSTLER 6B-TV $117.90 ALL L.T.O.
(OVER 4FE0 HAM HELATED ITEMS IN STOUK, ALL PRICES CASH FOB PRESTON

Sore specials in classifieds,

LOOEING FOR SOMETHING NOT LISTED? CALL OR WHITE

ROSS DISTRIBUTING COMPANY

P.0. Box 234,78 South State Street, Preston, Idaho 83263

THIS MONTH'S GOODIE FROM THE CANDY STORE:

O00 ANNOUNCING OOd
The New Kids On The Block
® COMM-PUTE ING

CPIi =i

(801) 484-7388

Salt Lake City, Utah B4106
Full Line of Amateur Radio and Computer Interfacing Equipment

Call For Grand Opening Specials - Tim WT7IQY or Preben KTKMZ

Utah's First Full Service Dealer
KENWOOD 23 1COM| vaEsuU

Telephone (20B)852-0830 We Cilose at 2:00 on MON. & SAT.
CIRCLE 254 ON READER SERVICE CARD

COMMODORE OWNERS!!
12 Volt C64, Vic20 mobile/portable power
supplies. Take your computer on Field
Day, Vacation, Anywhere!

12 V pwr supply $42.95
1541 12Voltmod  49.95
Add 36 postage/handling

PACKET RADIO !!

C64 packet modem kits!
Includes Digicom-64, Public Domain TNC
emulator disk and all parts to build packet

CIRCLE 236 ON READER SERVICE CARD

N6KW QSL Cards

The finest QSL Cards at reasonable prices.
Basic cards, map cards, cartoon cards,
photo cards and more. Your idea converted
to ink, or use standard designs. 525 ink
colors, any type of card stock. Photos in
b/ w or beautiful color. Have a card that fits
yvour style. Call or write for free samples

CIRCLE 343 ON READER SERVICE CARD

and details. Postage appreciated. modem:
Chuck Miller N6KW VHFKi:  $2995
- VHF/HF kit: 39.95 SUPER ICOM BP-75, 13.2
KW Litho Assembled: 89.95 volts, 900 ma, double the
PO. Box 17390 DEVCOM gapamtty of the lcom BP-7,
Fr. Worth. TX 76102 336 Joya Loop W output.
S { Los Alamos, NM 87544 SUPER ICOM BP-88, 9.6
(817) 332-3658 (505) 672-9742 volts, 1200 ma, 50% more
CIRCIE 2 3L O REALER CERVICECARD WBSAOX Jim Devenport capacity than the lcom
CIRCLE 311 ON READER SERVICE CARD BP-8.
Both are base charge only,
THE EXPERT's EDGE { BP-75 or BP-85565.00"
The ULTIMATE computer program for station operation! | Exact rEﬂlﬂﬂEmEnt FNB-2 Nicad Eﬂﬂk for YAESU
GENERAL FT-404R/207R/208R with case. $24 00*
Multiple windows with radio, transmil and receive in separate windows-40 function

Inserts lor:

Kenwood PB-25 $25.00° icom BP-3 $20.00°
Kenwood PB-25H, PB-26 $27.00" Icom BP-5 (500ma) $26.00*
*Add $3 shipping & handling, CT residents add 77%% tax.

Complete line of NICAD packs for lcom, Kenwood,

Tempo, Santec, Azden, Cordless Telephones, Alka-

ling, Nicad, Mercury and Lithium Cells. All battery

Ea-:ks Include a 1 year guarantee. Commercial Radio
acks also available.

"Write or call today for a complete catalog.”

Dealer inquiries invited.

keys user modifiable-Pop up menus to options-Heathkit HV-2000 optwon allows
talking terminal unit-and voice keyer!

RADID
260 Tunable memories for frequancy storage and scratch pad operation-Each
memaory tunable like a VEQ -Controf of up to 6 separate radios depending on radio
tvpe-Visual tuning on screen with display of frequencies and modes.

TERMINAL
26 Hapid access memory buffers for contests, O50s.-A built in memory Keyer!-
Write to file and transmit from file -Each packet connect in a separate window.-
Mentis 10 make operation easier!

CONTESTING/DX
Built=in boggirg program gets radio frequency, mode, date and time automatically!
Look at previous O50/Contest data on-line -Logging program aliows printing of
bpgs in-any format desired

Nickel-Cadmium,Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO S T, e
EVERETT H. YOST KBOX1 e e e ez " ANPERIPHEK Inc.
7344 TETIVA RD. awcomcn e

149 Palmer Road « Southbury, CT 06488
(800) 634-8132
in CT (203) 264-3985

CIRCLE 68 ON READER SERVICE CARD

- T S IG5 B IC-T5E
(C-2 T8 -7 ST MERTPCTE B2 ELLTHRIE iy AEH) o
IC-AT | B -H O syatimags

$99.95 Ppd ples 7.25% TX tax
EXPERT)— 10245 Lestherwoed— Forl Worth, Texas T6108—(B17) 248-7410

CIRCLE 2495 ON READER SERVICE CARD

ML 200 THL 234 (TR TET SET

SAUK CITY. WI 53583
>'ASK FOR FREE CATALOG

s, Satellite City

VA _ 12581 Central Ave., Mpls, MN 55434 !
National 1-800-426-2891 Local 1-612-754-1200 State 1-800-328-8322, Ext 176

CIRCLE 332 ON READER SERVICE CARD
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A Practlca! iject

H ave you ever wondered how long it
takes a battery to run down or just what
the voltage drop looks like during those last
few minutes” How fast does 1t get light in the
morning or dark in the evening? Getting the
answers to those and other questions has re-
cently gotten much easier, thanks to Radio
Shack.

One of the items introduced in the 1987
Radio Shack catalog is called an **8-Bit A/D
Converter IC''. The description further

oo

o

o

- e

e

ereenf o
o
Tl

£ £

e

by Joe Maagae

rate. The only extra components you need are
a power supply and a stable reference source.
The finished product is an analog-to-digital
(A/D) converter with a recommended range
between 0 and 5 volts DC with an 8-bit reso-
lution giving 256 steps of value between 0 and
5 volts.

Figure 1 gives the schematic. Everything
in the schematic and all the hardware was
purchased at Radio Shack and all the Radio
Shack part numbers

Number 19 on your Feedback card

e,

e R

Te:;as Imtmmentﬂ-n LC548. It contains a
complete analog to digital conversion circuit.
In addition to the power supply requirements
mentioned aﬁﬁ?e: only three data lines are
required mm;f&ce it to a microcomputer.
These lines-are chip select, clock, and data.
Basically, to get data from the chip, the
chip select line is pulled low, and the most
significant bit (MSB) of the previous voltage
conversion is presented on the data line. If the

Lo - r Wy - -
states *‘Complete Data Acquisition Systemin  are given.
s i a . . 1 ' ATOD.BA
One IC". That 1s a blg claim—I ‘}US[ had to H It K 2" JOE MAGEE. APRIL 16, 1987
ow ﬁi[ﬂ' S 90 CLEAR 25662000 | CLEAR ASSEMBLY LANGUAGE AREA
I::u:,r one and fil‘]d Out. 100 LET PA = 177 ' PIC PORT A, OUTPUT DATA
L . : 119 LET PR = 178 ' PIO PORT B, NOT USED
The catalog description was pretty accu- The IC itself is a 120 LET PC = 179 ' PIO PORT C, BUSY CONDITION RETURN
' 289 LET CH = 1 ! CLOCKE HMIGH PATTEERN
214 LET CL = 254 ' CLOCKE LOW PATTERN
229 LET SH = 2 ' BELECT HIGH PATTERH
230 LET 3L = 253 ' SELECT LOW PATTEERH
449 LET BB = 4 ' BIT POSITION OF DATR RETURN BIT
CENTRONIX . Ehae
1808 COSUR 10880 ' POKE ASSEMBLY LANGUAGE ROUTINE
SOCKET CONNECTOR 1005 CLS
+5V -l 1906 RO = 1 ' COUNT OF READINGS MADE S0 FAR
DATA 1987 PRINT "VOLTAGE ="
I 5 BITO 1088 PRINT "READING #"
TLC543 Ql DI i 2 i910 cosuBR 1d40d ' LOWER THE SELECT LINE ON CONVERTER CHIF
1290 aN = @ ' INITIALIZE ANEWER
gﬁ;ﬁ 1190 FOR I =1 TO 8 ' LODOP READING & DATA BITS
8 13 9 T 111G AN = (AN * 2] OF ([INP(EC) AND BB} ¢ 4) ' SHIFT IN NEXT ANSWER BIT
REF+ Yoo Qe D2 o 3 1120 GOSUB 18600 ' RAISE CLOCK
T 1138 GOBUR 1894 ' LOWER CLOCE TG GET NEXT BIT
+ O AN CLK 119% NEXT I GET ALL B EBITS FROM CONVERTER
u.ﬁ.HA 3 6 (=1 3 STROBE 1209 GOSUB 10200 ° NOW REAISE SELECT BIT TO DESELECT CONVERTER CHIP
REF- DATAI=— Sl Cl e | 1290 PRINT @10@,""; ' CLEAR ANY PREVIOUS CONVERSION
. 1380 PRINT USING “#.887: (AN / 255) * 5.0 ' COMVERT ANSWER TO VOLTS AND PRINT
P 13190 PRINT @50, "":
GND S 8 2 c2 I 13120 PRINT RD ' PRINT COUNT OF READINGS MADE S0 FAR
5 1330 KD = RO+ 1 ' IHCREHMENT READNT COUNT
1490 AS = INKEYS ' CMECKE TO SEE IF 7JPERATOR WANTS TO STOE
| 1410 IF A3 <> ““ THEN 9008 ' QUIT IF ANY KEY PRESSED
.,._4..F|‘l -I:'}-I 2 2900 GOTO 1010 ' OTHERWISE, GET ANOTHER READING
9005 " WEAF UF ROUTINE
9100 CLEARR 256 MAXRAM ' RESTORE RAM TO SYSTEM
i v 3998 END ' DOME
.—n HE GE +5u 19080 ' GET ASSEMBLY LANGUAGE PROGEAM IHTLD HEHORY
, 180818 READ X " GET COUNT OF BYTES TO DO
190020 FOR I = 1 TO X ' LOOP: POKING INSTRUCTIONS
T | & ? 10230 READ D * READ NEXT ASSEMBLY LANGUAGE INSTRUCTION
vﬂs Uﬂﬂ 10040 POFKE 62001 + I.D U PMOT IT INTO HEXT HEMORY LOCATICGHN
18098 NEXT I "ENDC OF POEE LOCP
10100 DA = SH " SET UP SELECT HIGH FATTERN
1811@¢ GOSUR 11¢06 U INITIALLY DESELECT CONVERTER CHIP
LHS!T GND I‘B 1898 RETUERN - DONE WITH INITIALIZING ASSEMBLY LANGUAGE PROGRAM
IN ouT 12288 ' SELECT HI
19219 DA = DA OR SH ' INSERT SELECT BIT HIGH PATTERN
A_DJ 4 ?K 10229 GOSUBR l1i9Go "' WRITE WEW PATTEEN TG PARALLEL PORT
. 19399 RETURN
1904290 ' 'SELECT LOW
BUSY 19410 DA = DA AND SL ' MASE OUT SELECT BIT
o || 10420 COSUB 11069 ' WRITE MEW PATTERN TO PARALLEL PORT
»ox  ADJUST FOR 5 VOLTS 10550 RETURN
ON QUTPUT PIN, 18610 DA = DA OR CH ' INSERT CLOCE BIT HIGH PATTERN
10620 GOSUB 11000 WRITE NEW PATTERN TO PARALLEL PORT
10792 RETURN
12809 " CLOCK LOW
19819 DA = DA AND CL ' MASE CLOCK BIT
+5V 19420 GOsSUE 1igoe ' WRITE MEW PATTERN TO FARALLEL PORT
129599 RETURHN
7805 11890 ' WRITE PORT A
11010 POKE 62008,DA ° PUT DATA FOR PARALLEL PORT WHERE IT CAN BE FOUND
|H QUT .—-. i 11828 CALL 62002 " CALL ASSEMBLY LANGUAGE PROGRAM TO WRITE DATA AT &.2600
1119¢ RETURHN
EHE 59999 " ASSEMBLY LANGUAGE PROGRAM
ViIN 60000 DATA 16
+ =+ EQ019- DATA =242
0020 DATA SB_48,742
I0uF T 1=10uF 50030 DATA 211,177
12>ViN2T 60040 DATA €2,2
EDRS0 DATA 211, 224
0050 DATA &2, 0
-0 T GND EQBTO DATA 211,224
l E0GEQ DATA 251
: 6008390 DATA 201

Figure 1. The simple electronics required to interface the TLC858 A/D convert-

er to a Centronics parallel printer port.
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converter.

Figure 2. BASIC program for TRS-80 Model [00 to read data from the



f |-j-r-q-r--jrjqr:|r-rq:r:-l:r::-i'lrrlll|r:li:lir‘i!"it'l‘il:'ﬁl"i*tl‘i*"**“"*""*"-“""-':l I:l'illl'ill"lrii'r!ttli:ll'Ill.lll-l.#il-iii'ﬂnri'n:rnill-:il'rll'lll'llililillillini!ltlij
| =] - *)
I* Madule Name: a ko =) :: HESALE NN 2 i e :;
P ':I [ q i - 3
|* Disk File-Hame; piod,pas =) :. HLAS FALE DaMb SropuTiLines .:
& ") 2 . : g
|* Purpose: This program reads the serial anales te digital =) :. Purpose: This file contains utilities used to read the -
| = converter and displays the result on the screen.®| i serial a to d converter. .:
r - P \ '
{* Eevision Histary ®) :' Revision History ")
{= Dat Ero n k # * Date Programmer Reascn .}
AR T a§ (* 18/05/86 Joe Magee Modified for IBM PC ")
s i i . » i L
ba Lk 1l .: {* Author: Joe Mages Ll
{* pDate Written: 10/02/886 .} ) o
G0 st e e . {* Date Written: 10/02/486 .
{* Copyright (C| 1986, OM Syst a) [ "
5l e A i e al {* Copyright (C| 1986, OM Systems .
{* Inputs: *) o *
:_ fiFi=a el =) :: Inputs: none :;
:: N b FLTES :: (* Outputs: none "y
(* other Info: * 5 )
5 S AALRER ieriri ") {* other Info: See specifications for TI TLCS548 a to d "}
|lliJll.llllll:l-ll:llllrll.'ll'rll::.ll'ril:!i'l::l:i!::l:il::rll:l:ni:::iittnitn!ttnttn!tlil!ﬁl] E- ':tln#ﬁt'ttt'. ’nld =) F-.-diﬂ‘ Eha{.‘k 2?5_1‘?95- *:'

™ L
Ei-. lllllllll ﬂF-lFlF‘FHH‘H*H":Hﬂ‘I‘irHi##ﬂlﬂiﬂ'ﬂttiitiitlititiitittilii:l'l-i'liiIl:|
program arod;
conat
YA
ij:giﬁ:?"‘: fﬁf:g:;f busy_bit = $80; {* data bit 7 is busy bit "]
" y olk bir hi = S@1: i plock is birt @ # |
! clk bit lo = Efe; i®* lowers bit @ "]
i A : i | e e .
51 atodutil.pas gel_bit_hi = 502; (* select line im bit 1 ")
begle el bit lo = Sfd; (= lowers bit 1 =]
Slrsey s war
gotoxyile,. 1) 2 i P |
weicel ' Serial Analeg to Digital Converter Data Display'l; E:;:::;;:: ?ﬁ::égrr :" ;E::Eagirszgtﬂéﬂliz§? gy ::
gotoxyll, 3} ; : : e y
writeln('Voltage = '): busy_port: integer; 1% port addresa of lptl: busy ]
writeln!|'Reading # '): procedurs atodinits
arodinit: begin
loop_count 1= @ cent_port = mem{SQ040:30008] + 256 * mem{[SQ040:50009]: {* £rom DDS =)
repe;t busy_port := succlcent_ porth: [* status at pnext address ® |
reading = read avod; RIS ORER v ael it g
QOtEAT LT, 3)a E?rt[ctnt_pnrt] i= port_data;
writelreading F 25% = 5. 0:4:2); ot
gotoxyill. &) ; !
writelloop count) ; Ezsgﬁdure PRiNCE e
is?s;?gggfl:a guce{loop count): port_data = port _data and sel_bit_lo;
until keypressed: :ng?rt[cﬂn:_purti 1= port data:
end. .
procedure select _hi;

s ——— e —— R e e P B e e T A T ey T Y e e e R T
Figure 3. Turbo PASCAL program for an IBM PC clone to read A/D data.

clock line 1s raised and lowered, then the next
most significant bit is presented to the data
line. After 8 such clock transitions, all 8 bits
of the conversion will have been available on
the data line. The chip select is then taken
high. Following this procedure one will get
the previous conversion’s data and initiate the
next conversion.

““Only three data lines
are required to interface
(the A/D converter) to a
microcomputer. ’”’

Connecting these signals to a microcom-
puter is most easily done through the parallel
printer port rather than the serial port, even
though this chip provides a serial data stream.
Many serial data interfaces from microcom-
puters do not have clock signals available to
send to external devices. Also, they are ex-
pecting RS232 voltage levels. On the other
hand, a parallel port works with TTL (0 to 5
volt) voltage levels, and these are compatible
with the TLC548.

Circuit Specifics

The schematic diagram indicates one IC
and two voltage regulators. The IC is the
TLC548. One of the voltage regulators is a
7803, or 5-volt regulator. An input voltage of
at least 7 volts should be applied to the 7805 to
generate a stable 5 volts for the Vec pin of the
TLC548. The other voltage regulator pro-
vides a reference voltage for the converter.
The converter provides a count, or reading,

begin
port_data
port[cent _port]
end;

that is proportional

procedure clock lo:

to the ratio of the un- Spiimel
known input analog S RpElRsn s PoLE]
Vﬂltﬂgﬂ and thﬂ I‘Ef- procedure clock_hi;
erence voltage. The S dure

. - [ |
TLC548 is designed hzat Lt

to perform best with

L
a reference voltage i integer;
atod: integer;
of 5 volts. begin
atod = @:
The voltage refer- select_lo;
for 1 = 1 ta B do

begin
atod i= atod shl 1;

ence should be as ac-
curate and stable as

possible, and semi- clock_hi;
. clock_lo;
conductor devices end:
stlact _hi;
read_atod = atod;

exist for this pur-

&@nd;

i= port_data or sel_bit_hi;
= port_data;

:= port_data and clk bit_ laj
= portc_data;

i= port_data or elk bit hi:
i= port_daka;

function read atod:integer;

if port[busy port] and busy bit = @ then
atod := pucclated);

[* busy inverted on IBM =}

pose; however, Ra-
dio Shack does not
stock any. Thus, the
second voltage regulator is provided. Anoth-
er 7805 was not used since these regulators
are not specified to be exactly on 5 volts.
Instead, an LM317 was selected. It is an
adjustable regulator. After connecting power
the first time, it was calibrated using an exter-
nal voltmeter to provide as close to 5 volts as
possible to the TLC548 for its reference
voltage input. This is not as accurate or stable
as would be desirable, but it is about all Radio
Shack has to offer.

The specifications for the TLC548 imply
that the maximum allowable input voltage
on the analog (or unknown) voltage pinis Vcc
+ 0.3 volts and the minimum allowable
voltage 15 -0.3 volts. With this restriction in
mind, the -Vref pin and the chip ground pin
are tied together. This means that the con-
verter does not appear to have a true differen-
tial input and will measure only ground-refer-
enced signals.

Other Hardware Considerations
In order to make this unit easy to interface

Figure 4. Utilities for the PASCAL program in figure 3.

to a large number of computers, I chose to use
a 3-pin DIN connector on its I/O interface.,
Thus, with only one interface cable, the unit
should interface to nearly any computer with
a standard Centronics interface. If the com-
puter has some sort of other connector on its
parallel interface, a different cable will be
required.

The circuit i1s constructed on a standard
perfboard, catalog number 276-158. It is
housed in a box, 270-627, which required
several holes drilled and filed into it. Pow-
er is supplied by a 9 VDC wall transformer,
273-1455.

Some computers use the parallel printer
port for more than one thing. This will cause
extraneous signals to appear on the lines,
which will confuse the TLC548. In order to
avoid this, some type of laich was required.
The extra IC, an MC14013, 1s a dual flip-
flop capable of latching two data lines. Just
enough for the chip select and clock. These
data lines are latched into the MC14013
by using the strobe signal, also part of a
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standard Centronics interface. On the con-
verters I constructed, a socket for the
MC14013 was included on the perf board
along with a dummy socket not connected to
anything. A header shorts pins |1 and 5 togeth-
er and pins 9 and 13 together. Thus, if the
computer in question had no extraneous sig-
nals on the parallel pott, then the header
would be put in the MC14013 socket. If re-
quired, the MC14013 itself would go into the
socket. The unused device should then be
stored in the dummy socket.

Software Requirements

Using the parallel printer port on a micro-
computer solves some problems, but it raises
others. The good points are that individual
lines are easily controlled. This makes it easy
to raise and lower the chip select and clock
lines from software. However, very few par-
allel ports are bi-directional. By that, I mean
that they are almost always output lines.
There is no way to tell what the TLC548 is
trying to send back.

However, all parallel printer ports have a
busy line. Thus, to find out what value the
converter 1s sending back, one needs only to
monitor the busy line. The problem with this
is that no popular microcomputer operating
system allows for easy checking of the busy
line of the parallel port. Moreover, trying to

communicate with the converter through
their parallel printer ports.

The TRS80 Model 100

I chose this computer for the project be-
cause it is from Radio Shack and battery
powered. This means that a remote data
gathering setup is possible if the converter
circuit is also powered from a battery. This
1s easy to do with any voltage greater than
about 7 volts. Also, the Model 100 paral-
lel port serves multiple purposes requiring
the use of the MC14013 latch on the data
lines.

Figure 2 is a listing of the BASIC program
used to continuously read a voltage from the
converter. The data statements are for a small
assembly language routine used to send data
to the parallel port. This routine is needed to
disable hardware interrupts while this pro-
gram sends data to the converter. It is a lot
faster than using BASIC to send the same data
out the port.

The BASIC program is short and to the
point. The first few lines set up the needed
constants. PA, PB,

then low. Data bit 0 is used as the clock bit.
SH and SL are used to select and deselect the
converter chip. In order for the chip to deliver
the converted data and accept clock bits, it
must be selected. This is done by lowering the
select bit. In this application, the select bit
could be left lowered, thus selecting the con-
verter all the time, because no other hardware
shares the data lines used to communicate
with the TLC548. Finally, the variable BB
defines the bit position held by the BUSY line
in the status byte appearing on port ¢, PC, of
the pio.

The program clears the screen and prints
headings used to identify the value just read
and how many times a value has been read.
To read data from the converter, the pro-
gram lowers the select line, uses a loop
to clock in the 8 data bits, and then raises
the data line.

Examining the loop reveals that the level
of the data bit from the TLC548 is read in.
As it is read in, it is shifted from bit 2 to
bit O by dividing the input value by 4. The
answer is then masked with a value of 1 to

and PC are the ad-
dresses of the paral- {> Module Bame:
lel ports in the i Disk Pile Name
81C55 chip, a paral-

lel I/O adapter. CH

Furpane:

i
i
|
i I* Revision History -
output anything to the port, suchasnewclock and CL are used to (* Date  Programmer Reasoe :
information, will not happen if the busy line  raise and lower the (+ Auzhor: soe Magee )
15 high. The operating system assumes a high  clock bit in the paral- {+/Bate wiryen: 10/03/8% ‘)
level to mean that the printer is not available  lel printer port data {2 Capyright (€1 1986, o Systens 2
for new data. byte. As each bit is o Anpuitie: nene <
In short, to use this converter, you must taken from the con- {* Ourpurs: nons $
know something about hardware of the paral-  verter chip, the next {* Other Infol See specitications for TI TLCS43 a to d *
. " | canverter, sold as Radig Shack IT&-1796. ")
.: L]
IEI P_rllnler F.)ﬂ and wnte a plmgt:am tha[ can ﬂne mus-t. m Fln{:kEd § This programs relvased into Ehe publiec domaln ‘.:
manipulate it properly. I will discuss three  out by making the : CF B qoni il SIS G- TS e BES ALY
c:]nﬂF"ﬂnErs ar“j Eﬁ‘fe inﬁ%}rﬂnﬂuicﬂ] re;uliﬂec[lx] EJEHDL: lir“& I]igdl Em“{l o L L] LR R R R L A R A R R R R R R L
coret
cent_port = 514 {* ceantronics data port ot |
= e R T (o o o SR e sabassasmsaRnaRREnS ] busy_port = H1d) (* centronice busy signal port ]
[® " bupy_bit = §40; {* 46 1% busy bit '
:: Module Mame: atod :.:‘ Ei::gi::rl]; : .:S:,: f = :15:”.':'“ ]ﬂ.hlt- ] % |
E: Dish File Name: atod.pas .: ::::Ei::?; : gfi: i* gelect line is bit 1 .|
i* Purpose: Thie program reads the serial analog to digital +) var
:: cofverter and dlsplays the result on the :crnun.-: port _data: byta: i* image of port 18 data .|
i* Revialon History ) procedure atedinit;
i* Date Frogramesr HKeason s bagin
o 'l port_data i= sel_bit_hij
:‘ Author: Joo Mages ol port [cent_port] := port_data;
— e | "
{* Date Mritten: 10/02/84 . o
(= = progedure select _lo:
i* Capyright (C] 1986, OM Systems " begin
= = Ot _dacts s port dSata and sel bt _lo:
i* Inputs: Acne .| port[cent port) = pori_data;
ie - and !
i* Dutputs: nana "l

l-
i* Ochar Info:

"
'-
|=
progras atod:

VAT
loop_count :
reading:

REAL;
integer:

i1 atodutil.pani
begin

clrecr:
gotaxyi(le 1):

goraxyil, ) ;
writelmi'Vvoltage = *):
writelnl 'Esading 8§ ")

loop_count = P:

CEpeatl
reading 1@ resd_atod;
gotoxyill. ¥):
writeireading |
gotoxyd(ll.4):
vritelloop count:&:@);
iocp_countc = loop_count + }
delayilef):

until keypressed)

and.

a33 * S.8:4:2)

This program relsased into the public domain LY
[ar non-commercial purposes. Joe Hagee B47LE/ET =)

FTEAEAEEEE R I EEEEE RS Al EEr s deadEaenEREE R R EE R @R EEE

write( ‘Serial Amalog to Digital Converter Daza Display’):

procedurs select hi:

begin
port_data : port_data or ssl bit_hi:
=1 port|cent_port] = port_data;
lllllllllllllllllllll 1 .ﬂd:

procedure clock _log
begin
port _data =
port [esnt_port]
wnd

procedure clock _hi;
begin

ahd

Var

iz integer

atod: integer .
Begin

ated (s @}

seleck_lo:
fer 1 = 1 to B do
beglin

cleck_hi;
clock_la:
and;
select hji:
read_ated = atod:

Figure 5. Turbo PASCAL routine for the Kaypro 4-84 computer to read and

display the digitized data.
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| FFFFTESREFFFNEFEEIEETAE RS

port_data and clk bit Io:
f= port Anta;

port_data = port_data or clk _bit_hi;
partcent_port] := poert_datas:

function read_atod:invegar:

atod = atod mhl 1
Al port |busy porv]
Atod s gusciated)

and busy_bit <> @ then

EEFSEE R AR SRR RN EE RN EE R PR AE R R R e

var Lous
¥
atodutild . PaE ®|

This File cofntaine stilities w=ed To resd The
SErial a to d comverter.

Figure 6. Utility routines for the program in figure 5.



isolate the bit. Then this value is added to
the variable AN, thus building the final
answer.

The converter chip yields a number
from 0 to 255. This number is the ratio
between the analog input voltage and the
analog reference voltage on the chip. The
actual voltage read can be calculated by
multiplying the reference voltage by the
ratio of the returned count and maximum
count.

For instance, if the input voltage is ex-
actly 1 volt, the ratioof 1 to 5 1s .2. The
value read will be .2 times the maximum
count (255) or 51. Dividing this value by
the maximum count will give this ratio,
and then multiplying the ratio by the ref-
erence voltage gives the answer: (51/255)
%5.0 =1.0.

The rest of the program is devoted to dis-
playing the answer and checking the key-
board. If the operator presses any key, the
program terminates.

The small assembly language routine
actually writes the clock and select line
levels to the converter ship. Because the
data lines used in the parallel port are shared
by the keyboard scan hardware, this scan
must be stopped while the converter is
communicated with. In addition, while not
addressing the TLC548, the data lines on
the port change value while the keyboard
1s scanned. This dynamic changing data
pattern confuses the converter and cause
invalid results to be obtained. To avoid
this problem, a latch is installed in the
converter circuit as discussed above. The
strobe line, a part of all parallel printer
interfaces, 1s used to latch the desired levels
of the clock and select lines to the TLC548.
The strobe line toggling is also handled by the
assembly language routine.

Ubiquitous PC Clone

One good thing about IBM computer
clones is the care taken to match the IBM
hardware. This means that nearly any PC-
DOS or MS-DOS computer with a parallel
printer port will probably have exactly the
same hardware at an I/O address that is easily
obtained. Figure 3 is a Turbo Pascal program
that will obtain the address of the LPT1: port
and use it to read the converter.

The main portion of the program is very
short. We will cover it first. As in the BASIC
program, the screen is cleared and descrip-
tive titles are printed. In addition, a loop or
reading counter is initialized.

The rest of the program (figure 4) isin a file
called ‘‘atodutils.pas’’. This file contains
procedures and functions to initialize the IBM
hardware and to take a reading from the
analog to digital converter.

Reviewing this file, the definitions of the
various bits and their positions comes first. In
the IBM program, the address of the parallel
printer port must be determined. The operat-
ing system conveniently keeps this address at
location $0040:$0008. This is a strange look-
ing address. The first number, $0040, is the
paragraph number to use as the base of the
actual physical memory address. A para-

A/D Converter Parts List
TLC548 8-bit D/A converter RS #276-1796
7805 5-volt regulator RS #276-1770
LM317T adjustable regulator RS #276-1778
10 uf capacitor RS #272-1013
4.7 k) Va resistor RS #271-0340
20 kQ variable resistor RS #271-1330
Optional parts:
5-pin DIN jack RS #274-0005
8-pin W/W socket RS #276-1988
16-pin W/W socket RS #276-1994
DC power connector RS #274-1575
Experimenter's box RS #270-0627
Perf board RS #276-0162
Wall power supply RS #273-1455

graph is 16 bytes long. In the Intel BOZE
world, memory addresses are defined as a
base address and an offset. Each base, or
paragraph, address can point to up to $10000,
65536, individual physical addresses. These
numbers are called the offset, and they form
the second part of the address description;
that is, the **:3$0008"" above.

In any case, as mentioned, the contents of
that address is the base port address of the
parallel printer port assigned as LPT1. The
data for the port is at the base address, and the
status is at the next higher address.

In addition to getting the address, the
initialization program also sets the select
bit high on the TLC548. It also initializes
a variable, “‘port-data,’’ to equal the value
Just written. This is necessary, because the
value just written cannot be read back in
from the data port. The only way to know
the value is to save it somewhere. Notice that
in this case, no strobe line toggle is neces-
sary. The IBM, the parallel printer port is
dedicated to the printer alone and no other
data will appear on it. Thus, the latch in the
converter circuit 1s removed. In my proto-
type, I simply unplugged the MC14013
device and replaced it with the jumper block
already described and stored the MC14013 in
the spare socket.

The function that reads the measured value
1s simpler than it looks. It starts out with a
read value of 0 and adds in the values from the
TLC548 one at a time,

The first step is to lower the select line as in
the BASIC program. Notice that this is done
by a logical AND between the current value
in the parallel port with a constant called
“*sel__bit__lo.” **Sel__bit__lo’" has a value
of $fe. When this value is ANDed with the
port value, bit | of the port value will uncon-
ditionally set to 0, and all others will remain
as they were. In the value $fe, bit | is a zero,
and all others are ones.

Most of the rest of the function is a loop
that gets the current data bit from the con-
verter chip and saves it. First the accumu-
lated answer 1s shifted to the left to make
room for the next data bit. The data bit value
comes in on the busy bit of the printer port. In
the IBM this bit is inverted. Once again, the
logical AND trick is used to determine the
value. In this case the constant is $80, be-

cause the busy signal is in bit 7 of the
status data. This time, we want to know
the value of that bit, so all the other bits
are 0. Thus, with a logical AND all bits
will set to 0 except bit 7. Bit 7 will be
remain unaffected. If it 1s O, then the bit
coming from the TLC548 was a 1 and the
least significant bit of the answer is set to a
1 by simply adding 1 to the value. Then
the clock line on the converter chip is
toggled to bring out the next data bit.
After the loop, the select line 1s returned
to a high value, and the converted value is
returned to the procedure that called the
read-atod function.

The main routine calls the read func-
tion. It then takes the converted value and
makes it into a voltage, just as in the
BASIC program above. This value is dis-

played on the screen. A small delay is includ-
ed in the program to make the answer read-
able. If the voltage read is not exactly on a
value that is one of the 256 steps between 0
and 5 volts, the answer may fluctuate be-
tween the closest such values. This program
can read and display the voltage so quickly
that the screen display can flicker between the
different values and the actual number cannot
be read before it changes. The small delay
gives us poor humans a chance to catch up
with the machine. The last statement i1s a
check of the keyboard. If any key 1s pressed,
the program stops.

The Pickup Truck of the CP/M World

The CP/M world 1s not as lucky as the
MS-DOS world. Standardization of port
addresses and hardware did not occur. |
have several CP/M computers, but the one
that I use the most is a Kaypro 4-84. It is
representative of a CP/M computer, and
the parallel port on 1t 1s similar to other
Kaypro 8-bit computers. The program (fig-
ures 5 and 6) is very similar to the one
for MS-DOS, since it also is written in
Turbo Pascal. However, the programmer
must determine the address of the parallel
printer data and status ports. This infor-
mation is available in the documentation
which comes with the Kaypro. As in the
IBM, the printer port is dedicated to the print-
er and no strobe line toggling is required.
If you have a different CP/M-80 computer,
this program can be used if you determine
the hardware addresses of your printer data
and status ports. You will also need to know
the location of the busy line bit in the status
port, and whether any other data appears on
that port. Most likely, however, in a CP/M
computer the data port will be dedicated to
the printer.

There you have it. Get busy! If you have a
computer, you should be able to go down to
Radio Shack and get the parts needed to let
you too turn it into a voitmeter. Next week
you should be able to tell me things like how
long 1t takes a baiiery to discharge, or what
time the sun eame up 7 days in a row, or
maybe the average S-meter reading on 20
meters over a 24 hour period. Let's see, how
about the temperature for the last 24 hours?
I'll have to think about that one.
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VHFUHF MODULES. NOW AVAILABLE

A4 STAGE SEQUENCER

INTRODUCTORY PRICE $£34 PREPAID
DEALER INQUIRIES INVITED

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,
LEADING EDGE, ARRL PUBLICATIONS,
KAGLO, HAMTRONICS, PROWRITER,
ELEPHANT DISKS, DEBCO, TRIONYX

COMMUNICATIONS

915 North Main Street
Jamestown, New York 14701

Wosloen Nowe Jocks fineel ... amalior radis deatec !

PH.(716)664-6345

CIRCLE 298 ON READER SERVICE CARD

CUSTOM EMBROIDERED
QUALITY HAM HATS

Display your name, call and hometown

on our top quality summer mesh cap s 7i—§'
with white seamless front and matching bill

They come in royal blue, red & brown with matching
color thread

WINTER CORDUROQY also available 95
in red & navy blue with white thread 1Ii8 ea
Please send: first & last name (max. 14 Itrs)
call (max. 6 Itrs), city & state (max. 14 itrs)
BE SURE TO INCLUDE COLOR

Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25¢ for each add’l cap ordered. ~-

ALLOW 3 TO 5 WEEKS FOR DELIVERY. MD RESIDENTS ADD 5% SALES TAx |C ™ hyo “r*'“-' Wane house
WE WELCOME INQUIRIES FROM CLUBS

e,
™

—

| PO Box 1476 » Severna Park, MD 21145

| Discover

CAROLINA WINDOM
- ¥ L -
80-10M High performance
Use transmatch Proven Results
132 overall $70 Beam?
Matching XFMR #
Line Isolator
Vert Radiator Of new ideas

And exceptional

Coax fed HF wire antennas

Assembled
$69.95
Rugged new baluns
Full ramge of HF, VHF
mobile antennas. ducks. wire,
coax, parts, lingé, accossories

SEE WHAT WE'RE DOING NOW!
Contact Jim, WATHU— free discount catailog
Send 51 for catalog by 1st Class mail
Box 6159, Portamouth, VA 23703
(Dealer Inguiries Welcome)

804-484-0140

CAROLINA WINDOM
SEE THE REVIEW IN JUNE '88 WORLD RADIO MAGAZINE.

Enthusiastic users say it's the best wire antenna. Outper-
forms wire antennas previously used. Knock-you-socks-off
performance an 80-10. A $70 beam?

If you hear one, you'll want one

Made with pride by the RADIO WORKS in VA/USA
CIRCLE 150 ON READER SERVICE CARD

Multiband QRY Dipole/V/Sloper

Ready 1o Use Full Legal Power

Fastest Install Tough No Lossy Traps

Coax Feed Flexible Low Noise

2500 V Insul Kink-Proof Never Comodes
RV-$49.95 §0RV-559.95
0-10 $ 5?&2{; 6ﬂ-lﬂ$ 102 fr. long

Prces uchede 47 page Toch Manmi@  To onder add 35 Pow & Hendlmg

1971 N.OskLa. __ _ AntennasWest

Provo, UT 84604 sase (801) 374-1084

CIRCLE 303 ON READER SERVICE CARD

Sept. 17-18
at

Exposition Gardens, Peoria, Illinois
For Radio Amateurs and Computer Enthusiasts

See...
Amateur Radio Equipment and Accessories
Home and Professional Computers
Parts and Components
Large Flea Market

Hear...

Wayne Green, publisher "7° Amateur Radio"
Packet Authority Jim Grubbs
Tickets $4 Advance/$5 Gate
Lots of Prizes
Commercial Buildings Open at 9 a.m.

FOR MORE INFORMATION AND TICKETS, WRITE (SASE PLEASE):
SUPERFEST ’88, P.O. BOX 3461, PEORIA, IL 61604
OR CALL 309-674-5656

CHANGE OF ADDRESS?

CALL TOLL-FREE:
1-800-227-7585

Please allow 6 weeks for processing.

NEW!
MORSE
GUGOR,
Made Easy & Fun
Introducing the most Comprehensive and
Easy-to-Use code course available today!

—MORSE TUTOR is available for IBM PC,
XT, AT, PS/i2 and compatibles.

FEATURING!

# 1-100 word/minute code speeds

# Standard or Farnsworth modes

# Adjustable code frequency

* Over 1 Billion possibie random QSOs

* Letter, number, and punct. mark coverage
* Self calibrating/menu drive design

* Display text—while listening or after copying

To Upgrade or learn CW, Send check or M.O.
for $19.95 + $2 S&H to:

YyJe

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax

CIRCLE 341 ON READER SERVICE CARD
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TWO TNC's in your IBM® PC!

A A A A A

The PC+Packet Adapter gives you two independent
packet radio TNC's on one short PC plug-in card. Its
on-board 1200 baud modem connects directly to
your VHF/UHF radio. Add DRSI's HF*Modem with
internal tuning indicator and you have
another TNC in your PC. Our AX.25
software package includes simultaneous
dual-port operation, multiconnect on
both ports and cross-band digipeating.
Introductory price for the PC+Packet
Adapter is $119.95 until July 1. The
HF«Modem is $59.95. Call today,

get on the air tomorrow!

A A A
Packet Radio TNC

_i._ DRSI HAM-COM June 3, 4, 5 Dallas-Ft. Worth

Digital Radio Systems, Inc.
2065 Range Rd. A Clearwater, FL 34625 A (813)461-0204

CIRCLE 239 ON READER SERVICE CARD

Packet Radio
without a

P.O. Box 1111-A ﬁ
L, tﬁ

_ PLACENTIA, CA 92670
I N E /Bal®-l-Syi-% 4y

IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM-
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER
YOU’RE BUYING, SELLING, OR JUST

TRYING TO LOCATE THOSE UNIQUE Suhgnriptiun Rates
OR HARD-TO-FIND ITEMS, FIND OUT 0.3 TFUINIS REGOINED
HOW NUTS & VOLTS CAN HELP! ArS s, VA= IR

| . One Year
SUBSCRIBE TODAY! Two Years

1 CHECK [ MONEY ORDER [ VISA [ MC Lifetime
1st Class Mail

Add One Year - USA .. .$20.00
a Canada & Mexico . .$22.00

e o C s aee = e et Air Mail
State | Foreign - 1 Year . ..$55.00

Card No. Exp. Date____ Includes one FREE 40-word
Classified Ad

§ Name __

CALL FOR ADVERTISING INFORMATION
DISTRIBUTOR INGUIRIES INVITED

A National Publication For The Buying And Selling Of Electronic Equipment

CIRCLE 296 ON READER SERVICE CARD
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ACKET TALK

Latest in Digital Hamming

Brian Lloyd WB6RQN
19200 Tilford Way
Germantown MD 20874

Building a Duplex Digipeater

| promised some time ago to
present details of the duplex
digipeater that our group uses in
the Washington DC area. It's a
simple device that requires little
hardware and no software.

The first step in constructing a
duplex digipeater is to choose a
frequency and a site. The group
chose the frequency pair on 220
MHz to conform with standard
voice repeater operations, i.e. fre-
quency and split. The group’s ini-
tial duplex digipeater had the fre-
quency assigned and coordinated
by The Mid-Atlantic Repeater
Council (TMARC) as if it were a
voice repeater.

Since that time, there have
been changes in Part 97 of the
FCC regulations that differentiate
between digital communication
devices and ordinary repeaters.
It's now permissible to construct a
duplex digipeater and operate itin
any portion of the amateur radio
spectrum above 50 MHz where
the emission mode is legal, pro-
vided the transmissions use the
AX.25 protocol. This means a du-
plex digipeater can operate on
two meters outside the standard
repeater subbands of 144.5-
145.5 and 146-148. Our group
has two new duplex digipeaters
under construction that have in-
puts in the range of 145.6-145.7
and outputs in the range of 145.0-
145.1, using the standard 600-
kHz split.

Hardware Selection

There are four major pieces of
the duplex digipeater: the duplex-
er, the receiver, the modem, and
the transmitter. The duplexer is
any standard duplexer used for
normal repeater operation. Our
group has been quite satisfied
with the performance of a WA-
COM four-cavity duplexer.

The receiver is any NBFM re-
ceiver. The group uses a Midland
13-509, but just about any receiv-
er should do. A receiver designed
for repeater service is a better
choice due to the higher quality
and wider environmental toler-
ance designed into these devices.

The group’'s modem is a Bell
202T look-alike produced by

Rixon found at a hamfest for about
$40. This turned out to be a very
good performer, because its carri-
er detect circuitry doesn't trigger
on voice signals. Only a valid Bell
202 carrier causes the carrier de-
tect to assert. This is very impor-
tant, because the carrier detect
signal of the modem is used to key
the transmitter.

The transmitter is the transmit-
ter section from a Midland 13-509
but just about any NBFM transmit-
ter will do. As in the case of the
receiver, a transmitter designed
for repeater service is probably
the best choice. Be sure to have
full schematics for the transmitter
for slight modifications to ready it
for duplex digipeater operation.

Signal Flow

It's imperative to have the du-
plex digipeater key and unkey
very rapidly in response to pack-
ets at the input. The duplex digi-
peater output alerts all other users
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Figure 1.

tones. The modem output goes to
the transmitter input AFTER all
signal processing stages. The
modem signal MUST enter the
transmitter as close to the modu-
lator as possible. Be sure 1o by-
pass all microphone preamp, lim-
iter, and low-pass filtering circuits
in the transmitter. Usually the
wiper of the deviation control is a
good place to inject the signal
(See Figure 2). Adjust the modem
output level so the 2200 Hz high
tone produces exactly 3 kHz devi-
ation.

The transmilter requires one
special modification in order for it
to key very rapidly and still provide
good signal stability. Wire the

“A duplex digipeater can operate
on two meters outside the standard
repeater subbands.”’

to activity on the channel and to
stand by until the channel goes
clear. This is what carrier sense
multiple access (CSMA) is all
about. In order for this to work, the
duplex digipeater needs to key up
the transmitter as soon as a valid
data carrier is detected by the
modem. The following diagrams
and directions should help.

The incoming signal goes di-
rectly from the detector in the re-
ceiver. The receiver's squeich
and COR (if it is a repeater receiv-
er) are NOT used. The signal from
the detector travels to the buffer
amplifier shown in Figure 1. Buffer
adjustment consists of applying a
5 kHz deviation, 2200 Hz modulat-
ed signal to the receiver, and ad-
justing R2 to provide a 0.77 Vrms
(0 dBm) signal at the buffer out-
put,

The buffer output goes to the
input of the Bell 202T modem. The
data output of the modem is
looped back to the data input of
the modem, regeneraling the
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transmitter so all stages are pow-
ered all the time. In order to key
and unkey the transmitter rapidly,
one of the intermediate stages in
the transmitter needs to be keyed.
Since the amplification and multi-
plication stages of most FM trans-
mitters operate Class-C, the
transmitter is stable and quiet with
no drive. | modified the last multi-
plier stage so its emitter is keyed
by a small keying transistor, which
is turned on (keyed down) by the
application of a posilive voltage.
Be sure to use plenty of bias on
the emitter of the keyed stage to
ensure its continued stability. See
Figure 3.

In a Nutshell

A received signal is amplified
and buffered by the buffer amplifi-
er and presented 10 the demodu-
lator in the modem. Only a valid
data signal activates the data car-
rier detect (DCD) line. The DCD
line turns on the keying transistor,
which pulls the emitter of the last

multiplier stage to ground turning
the multiplier on. This allows RF to
pass from the multiplier to the
amplification stages in the trans-
mitter (our transmitier keys in
about five microseconds). The
data is detected by the demod-
ulator in the modem and passed
to the modulator through the
jumper between pins 2 and 3 of
the RS-232 connector. The regen-
erated tones now modulate the
transmitter.

So far this technique has
worked very well. The keyup delay
is only 8 msec—essentially the
time it takes the modem to detect
carrier. Since the modem does a
very good job at differentiating be-
tween noise, voice, and valid
data, it's almost impossible to get
the duplex digipeater to falsely
key up. The duplex digipeater re-
mains keyed until the signal goes
away. (One can always add a
watchdog timer that will unkey the
transmitter after some period of
time, say a minute, should some-
one's TNC stay on the air too
long.)

Since the duplex digipeater has
no |Der of its own, one of the TNCs
on the frequency should broad-
cast an |ID packet for it at least
every 10 minutes. This should
keep everybody happy and every-

thing legal.
A Few Caveats

Don’t try to use the COR in an
existing repeater receiver to key
the transmitter. The squelch in
most receivers is too slow to work
effectively and it cannot differenti-
ate between a voice and a dala
signal. The duplex digipeater
must pass only data to be eligible
for operation outside the repeater
subbands.

Don’t try to key the transmit-
ter by keying the audio and os-
cillator stages of the transmitler
(this is how most repeater trans-
mitters are keyed). The transmit-
ler needs to key up more quickly
than most of these stages can ac-
commodate.

Use a Bell 202T modem that



BUFFER

does not falsely trigger on voice or
noise. For this reason, neither the
2211 PLL nor the 7910 world
modem chips used in most TNCs
are suitable. The 2211 will not re-
ject voice and the 7910 will assert
DCD for any signal, even noise.

Go build one! Find out what
packet radio is like when everyone
In your area can ‘‘hear’’ everyone
else. Just be sure to remind users
to turn on the duplex switch on
their radios prior to attempting
connections to their neighbors di-
rectly (no digipeater specification
reguired).

Backbones

One of the biggest problems
facing amateur packet radio is
how to build long-haul networks
that pass data efficiently without
losing it. Digipeaters were not
very useful for constructing long-
haul backbones. Packet loss rates
rendered them useless for more
than one or two hops. The prolifer-
ation of NET/ROM and bulletin
boards was an attempt to solve
this problem. Bulletin boards act
as store-and-forward devices and
NET/ROM added link-layer ac-
knowledgments (hop-by-hop
ACKs) in an attempt to make each
link appear to be more reliable.
This improved things somewhat
but didn’t solve the problem. It just
made it less visible. The real solu-
tion is to make the links truly reli-
able.

The measure of link reliability is
its packet loss rate. A reliable link
doesn’t lose packets. Packets are
lost for two major reasons: poor
link implementation and colli-
sions. The reliability of a link can
be improved by properly adjusting
the modems, radios, and anten-
nas to ensure that transmitted
packets will be received with a
very low probability of error. Colli-
sions can be avoided by ensuring
that only one transmitter uses the
frequency.

The first suggestion, proper in-
stallation and adjustment of the
hardware, seems straightforward
but the second suggestion, that of
having a single transmitter to a
frequency, seems rather unusual.
How can there be a network with

only one transmitter to a frequen-
cy? The key to this issue is proper
network topology. It requires
some rethinking about packet ra-
dio based networks.

Collision-Free Network

Phil Karn KASQ wrote a very
interesting paper for the ARRL 6th
Computer Networking Confer-
ence entitled A High Perform-
ance, Collision-Free Packet Radio
Network.” The interesting thing
about Phil's paper is that the
concepts presented therein apply
to any radio-based network
regardless of networking proto-
coll These concepts will work for
TEX-Net, NET/ROM, TCP/IP,
ROSE (COSI), or even plain vanil-
la AX.25 with digipeaters. A net-
work based on Phil's ideas, in ad-
dition to being collision-free, is
also inherently full duplex! Here is
a general description of how a net-
work based on Phil's ideas would
work.

Every node in the network has
one and only one transmitter. That
transmitter operates on a frequen-
cy assigned to only it for a region.
Each of the adjacent network
nodes has a dedicated receiver
and possibly an antenna to listen
to that frequency. This means that
each node in the network has one
transmitter on its own frequency
and one or more receivers each
tuned to the transmit frequency of
the adjacent nétwork nodes. The
transmitters should probably use
omnidirectional antennas and the
receivers should use directional
antennas to increase link signal
margin and reduce interference
from undesired signals.

To make the network easier and
less expensive to implement the
transmitters at adjacent nodes
should probably operate on differ-
ent amateur bands. This reduces
or eliminates the need for cavities
or duplexers at a site.

Do not discount 6m and 2m as
link bands. Users can transmit
signals up to 20-kHz wide on
these two bands. The 220 and 430
MHz bands allow signals up to
100 kHz wide. For bands above
450 MHz, the signals can be as
wide as the band itself. Based on

(FIG.1)
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these bandwidths, speeds of
9,600 bauds (6m and 2m), 56,000
bauds (220 MHz and 430 MHz),
and 10 Megabauds (902 MHz and
up) are possible.

The packet switch hardware at
each node must handle multiple
receivers and a single transmitter.
Currently the KASQ TCP/IP net-
working code supports this topol-
ogy and, with only a slight modifi-
cation, the multiport digipeater
and NET/ROM code could also.
Imagine a network where eight
digipeater hops are considered
normal and acceptable with negli-
gible packet loss rates!

Users should have access to
the network on a seperate band
from backbone links. This is
where the duplex digipeater
comes in. Local users communi-
cate with one another through the
duplex digipeater. Should some-
one wish to communicate with an-
other user reachable only through
the network, the packets are
switched off the LAN and onto the
backbone. When the packet final-
ly arrives at the destination LAN, it
is switched to the duplex digi-
peater and then delivered to the
destination.

QOur group is constructing a net-
work that uses duplex digipeaters
to define and support the LANs
and has a collision-free backbone
to tie the duplex digipeaters to-
gether into a single network. The
network node switches will sup-
port NET/ROM, TCP/IP, and
AX.25 digipeater connections.
Users will have their choice of net-

working protocols all with a very
high probability of packet deliv-
ery. | will keep the readers posted
on this progress.

NET/ROM Update

There are two significant devel-
opments of interest to the NET/
ROM users. First, the Northern
Germany Packet Group has writ-
ten a NET/ROM replacement
package and placed it into the
public domain. This package is
fully compatible with NET/ROM
version 1.3, but has no encrypted
callsigns. The software is in the
public domain and is available in
either source ('C’ plus a tiny bit of
assembler) and/or object code for-
mat. Those interested in informa-
tion or a copy of the software
should contact:

Michael Roehner DC40X

Hans Georg Giese DF2AU

Hinter dem Berge 5

D3300 Braunschweig, FRG

There is also a new version of
the KA9Q TCP/IP code that is
NET/ROM compatible. This code
permits a TCP/IP station to be part
of a NET/ROM network, passing
both AX.25 and TCP/IP traffic
over the same link at the same
time. This code doesn't support
end-user NET/ROM access (i.e., it
does not allow connections with
an ordinary TNC), but it's ideal for
a backbone packet switch with re-
stricted backbone access. A vote
of thanks and a hearty "'well
done’’ go out to Dan Frank WINK
for this addition to the KA9Q TCP/
IP net package.
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Figure 3.
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Marc Leavey MD WA3AJR
Jenny Lane
Pikesville MD 21208

Teleprinter Machines

This month's RTTY Loop
column takes a look at the models
the Teletype Corporation pro-
duced. Although other compa-
nies, notably Kleinschmidt, have
produced teleprinter machines,
those from the Teletype Corpora-
tion have the widest circulation in
the amateur RTTY community.

Baudot/Murray Machines

First on the list is the Model 12.
This ancient boat anchor allowed
many an amateur to use RTTY in
the early days. With six magnets
in the typing unit, each requiring
300 mA of current, it generated
more electrical noise rather than
mechanical noise, (the latter still
being considerable). This is a ma-
chine for masochists.

The Model 14 series are strip
printers and tape punches.The
tape versions of this series are
commonly combined with the
Model 15 into a Model 19. More on
those in a paragraph or so.

The Model 15 is the “‘standard”’
if ever there was one. This
machine comes immediately to
mind when someone mentions
“"Teletype.' This sturdy page
printer runs on a 60-mA loop sup-
ply, and will stand up to use day in
and day out, longer than an ama-
teur will want to run it.

The Model 19 is equivalent to a
Model 15 on a table with a Model
14 tape punch. (Who knows why
it’s not called the Model 29?) It's
the forerunner of today's "ASR"
(Automatic Send-Receive) sets.
The Model 19 is still in service at
many installations.

The Model 26 is a machine de-
signed for light duty. This ma-
chine is remarkable for moving
the paper past the type head, like
a typewriter, rather than the other
way around as most modern print-
ers do. This is a transitional ma-
chine. It has an early daisy-wheel
printing device. There aren't
many of the Model 26s around
any more,

The Model 28 was the first
machine to break into the mod-
ern RTTY era. With multiple
gears to run 60, 75, or 100 wpm,
it was the window into high-
speed RTTY. There are many

Amateur Radio Teletype

of these babies still in use.

The Model 31A is a strip printer!
This 20-pounder was designed for
“portable’” use, within the defini-
tion of portable in the late 1960s. |
have not seen or known anyone
who has this specimen.

The Model 32 is a modern five-
level teleprinter, which may as
well be the ultimate machine. It's
the Baudot version of the Model
33, a familiar machine to the
ASCII crowd.

ASCIl Machines

The Model 33 is the standard in
ASCII teleprinters. This modern
teleprinter has many versions.
Use the *‘Call Control Unit,"”
which is on the right plate of the
machine, as a key to learn what
the machine is wired for.

The Model 35 is the ASCII
version of the Model 28. Even
though this is an ASCIl machine,
many of the internal parts are the
same as the Model 28, and inter-
changeable. Note that although
the selector magnets in the Model
35 have a rather high current de-
mand (500 mA), an internal selec-
tor magnet driver takes care of the
interfacing. The Model 35 tends to
be the heavier-duty version of the
Model 33.

Thanks to the people who
offered information on various
machines, especially Bob
Roehrig K9EUI, R. Lee Hagan
K40ZQ, Doug Reed, and Tom
KA4RKT (via CompuServe).

wwy

| mentioned WWV two months
ago and wondered if decoding the
encoded information was possi-
ble. Well, Bob KSEUI also passes
along the information that the
National Bureau of Standards
publishes a guide to the WWV
time-code format. WWV and
WWVH use the same format, and
WWVB uses a somewhat different
format. The WWV format is a one
pulse per second code on a 100-
Hz subcarrier. It's a binary format
and it gives the minute, hour, and
day of the year. The length of the
burst of the subcarrier determines
the binary value of each bit. Those
interested in this information
should write for NBS Special
Publication Number 432, NBS
Time and Frequency Dissemina-
tion Services. Send your request
to the Time and Frequency Divi-
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sion, National Bureau of Stan-
dards, Boulder, Colorado 80302.

PCRTTY

Bill Kantz WD2AEV sent in a
query via CompuServe. Bill has a
copy of a RTTY program for
PClones called BAUDOTC.EXE.
He said that the docs with the
program claim to have source
code available, but he can't find it
anywhere. He's looking around
for information on RTTY for
the PC.

Well, there are quite a few
public domain programs for the
PClones. One | have looked at is
available on CompuServe's
HamNet for downloading.
RTTY.EXE was written by Perry
Taylor WOSE, and T.L. Vinson
WONW. It seems to be a rather
full-featured program, with se-
lectable speeds, modes, disk
access, and the like. Free for the
taking and that may be hard to
beat. The reader might make note
also of WOKU, a net user, who
also asked about PClone RTTY
via the Delphi information system.

KB8BMN sent along a Delphi
Mail message, wondering about
slow scan programs for the CoCo.
Well, the first one that comes to
mind is Marty Goodman's famous
WEFAX program. It's a transmit-
ting version and is available on
Delphi for downloading. This may
be just the ticket for the ham who
wants to try SSTV on a shoestring.
Hardware solutions are around as
well, of course, with the AEA PK-
232 described here a while back,
leads the pack. The cost of the
AEA PK-232 may be more money
than one is willing to plunk down
to try something out,

CoCo Instructions

Several hams have received a
copy of January's RTTY program
for the CoCo on tape and have
asked for more specific informa-
tion on how to use the program.
The tape will have two programs
on it. First of all, there are three
CSAVEs of RTTY.BAS. This is
the driver program for the RTTY
routines, and will be the program
to run first to get the thing started.
So, CLOAD RTTY into the com-
puter, then CSAVE RTTY onto a
new tape only once. Now, put
the tape back in and CLOAD
MAKERTTY. The MAKERTTY
program is a BASIC program that
will create a binary program,
usually called RTTY.BIN. This is
the “'gut” of the program.

Therefore, after loading
MAKERTTY, put the new tape
back into the recorder, position

it right after the RTTY.BAS
program. Push the RECORD
buttons and type RUN. The com-
puter must know the amateur is
working from a cassette. It will
save RTTY.BIN right after the
BASIC loader.

Now, rewind the new tape and
turn the computer off for a few
seconds to reset. Put the new tape
in, press PLAY, and type CLOAD
RTTY. When the BASIC program
is loaded, RUN it, and the comput-
er will load the binary routine and
start the ball rolling. Okay? Is that
clear enough? Let me know.

Odds and Ends

Jim W. Pook is a Canadian
friend who would like to monitor
RTTY on his Apple ll-gs. We have
covered Apple software before,
and | have sent Jim a list of what |
know about that software. But,
with the enhanced capabilities of
the ll-gs, | would think that there
should be some new and exciting
programs on the market.

Manuals and books are the
object of Robert E. Becker's
search for RTTY information. On
the market, the current informa-
tion is precious and very little, be-
sides what |'ve talked about here
in the column. | like to think that
RTTY Loop remains one of the
most current sources of RTTY and
ham-computer information. While
thereisn'ta "‘book” of RTTY Loop
columns, back issues are avail-
able from little old me. Send me a
self-addressed, stamped envel-
ope and | will send an index of this
column dating back more than
ten years.

Input from readers has been
heavy this month, by mail and
computer. Let me hear from you!
Send letters to the above address,
with a self-addressed, stamped
envelope for personal replies, or
Email via CompuServe (ppn
75036,2501) or Delphi (username
MARCWAS3AJR). | always look
forward to hearing from the
amateurs.

Some of the most exciting hard-
ware and software items have
tickled my interest lately, and they
will show up here in RTTY Loop.
Not only that, but as | write, the
Greater Baltimore Hamboree and
Computerfest is on the horizon
with goodies galore to fill next
month’s column. How can that be
missed?

Check that subscription label
on the wrapper of 73 right now,
before it gets thrown out, and
make sure it hasn't run out. The
last thing you want to do is miss
next month’s RTTY Loop! Bl
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25 AMP  § CONTROL '

RATING [of | meedsswiova CLIBOOW

1 1/8" SQUARE } -] j(will operate on 3-32 Vdc) U shaped unit
5 LOAD with flange

CONTINUOUS COVERAGE ANTENNAS
FOR COMMERCIAL & AMATEUR SERVICE

Model AC 1.8-30 1.8 10 30 MHz

® SWR Max 2:1. 1.4:1 aoverage from 1.8 to 30 MHz

® Caon be installed in approxdmately B0 ft. spoce

@ Ideqal for commercial senvices for multi fre- 51 75“
quency operation without the need for SHIPPING & HANDUING
antenna tuners or additional antennas ADO 3400

® Hondles 1 KW. 2 KW PEP ICAS

® Higher power models availoble on
spacial order. Contact your
Oegier or factory

EF THANSTOHAE B

S

Bl AT
= EETWER

= DIRECT COAX FEED

S
A

metal epoxy filled case ™~ 10 Amp @ 240 Vac
mount.
200 P.LLV. $2.50 each 2 1/4" X 1 V4" X 7/8"

CAT# FWB-251 CAT# SSRLY-10B
400 P.L.V. $3.00 each $9.50 each

U3 Fatent No. 4.511.898

Model AC 3.5-30 3.5 fo 30 MHz

® SWR less than 2:1 from 3.5 to 30 MHz
® Complete assembied. Balun terminated with

standard $0-239 connector $184 50

® Power capability 1 KW - 2 KW PEP ICAS, Higher SHIPPING & HANDLING
power model is avallable on special order. ADD 54.00

® Designed for 50 ohm feedline

® Weather proof balun and balancing network

fz[ Only Fg‘t long

US Potent No. 4.423.423

CAT# OSU-2
75¢ each

600 P.L.V. $3.50 each QUANTITY DISCOUNT! ASSEMBLY

25 for $7.00 each
ITT PUSH BUTTON 50 for $6.00 each

ITT MDPL series. 3/4™ X 1/27

100 { 5.00 each :
gray rectangular key cap. ors mounted in
S.P.S.T. N.O. Push to close. XENON plastic case

RATED FLASH TUBES (can be easily
0.1amp removed). 700
switching, - > ohms light, 36K dark,

0.25 amp ght,
carry current. P.C. mount T 1/4 diameter.
CAT# PB-B 65¢ each 3/4" long X 1/8" diameter

10 for $5.00 - 100 for $50.00 § CAT# FLT-1 2 for $1.00

STORES: MAIL ORDERS TO: TOLL FREE

LOS ANGELES
206 3. VERMONT AVE. ALL ELECTRONICS 800-826-54132

LOS ANGELES, CA 90006 P.O. BOX 567 INFO: (818)904-0524
{213)380-8000 VAN NUYS, CA FAX: (818B)781-2653

TELEK: TWI-S101010183 QUANTITIES LIMITED
VA TS ElL ECTRONICS CALF_ ADD SALES TAN
§228 SEPULVEDA BLVD. o oAt
- g ; BUFFICIENT EHPTG
(818)987-1808 £ g
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Aries—1

- Cleveland Institute
Am‘-itﬂur I;ﬁln Intngr atad EHtr y,Svltlm

of Electronics

Accredited Member National Home Study Council

Input N\
/' Dutput
from
RTTY, CV
AMTOR -~ : " .
' . : CIE is the world’s largest independent
A opeic e S study electronics school. We offer ten
Controller Type courses covering basic electronics to
(TNC)_/ > R LATE - - Ahead Bfr advanced digital and microprocessor
—s. technology. An Associate in Applied
Function C. - Wik
T FouBext 1Ebext o¥Falib A OFFECIe L o Science in Electronics Engineering
\Keys Technology is also offered.
FOR 1BM PC/XT/AT PS/2 & COMPATIBLES - $89.95 - Study at home — no classes. Pro-
/Arjes_l _ =D B, grams accredited and eligible for VA
_ inserts Date, Time, Frequency and Mode Automatically into Log* benefits.
supports Kantronics KAM, and AREA PK-232 All Hode Controllers® === sssssssasme=--= --==-
works with a MOUSE (also Funotion Keys) for fast and easy control Cleveland Institute of Electronics
SEARCHES / PRINTS Loobook data-base by Call, Prefix, Country, I (776 Eaet 170h St Cleveland. Ohio 44114
Frequency. Date, Tine, eto. YES! | want o ger starred. Send me my CIE school
allows sinultaneous use of Electronic Logbook (data entry/search) catalog including derails about the Associate Degree
while using / reading data fromn Transciever and All Mode units. ey
Autonatically searches Losbook as soon as call is entered for
duplicate. IF duplicate is found, Computer beeps and the last Print Name =
previous information s filled in vhere appropriate (Hame, Ciuy, AdlSrasi. . Apt.
StatesCountry and Remarks). Other data including number of times Cliry 5 ot ?._“
worked, dates, time on/off, mode, freguency used, sional exchanse e e i o)
and remnarks for each occurence iIs also shown in the Log area. Age_ Area Code/Phone Nao, i il
Ul: ﬂEUEl?PEd by a company which hi!'??:EEﬂ delivering professional Check box for G. 1. Bulletin on Educational Benefits
software for Microcomputers since ! ] Vetetan [ Active Duty MAIL TODAY!

does much nuch more IRequires approeriate Serial Ports and [nurfacu:"‘/

= ==S=sgaoEs AAR90

PO Box 1067 - Vesta NY 13851 - (607-748-9028)
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Number 22 on your Feedback card

ABOVE AND BEYOND

Pete Putman KT2B
3353 Fieldstone Dr.
Doylestown PA 18901

TX MIXER BOARD
FOR LMW 2304

Last month's column covered
the Universal Local Oscillator
(ULO), Receive Mixer, and IF
Amplifier sections of the LMW
2304-MHz transverter kit. This
column details the Transmit Mixer
board construction, as well as the
completed chassis and on-air per-
formance.

Overview

Figure 1 shows the the transmit
mixer board. This is the most intri-
cate stage to assemble and per-
haps the trickiest to align! The
somewhat obscure pictorial dia-
gram doesn't help matters. The
schematic is correct and the final
word on parts placement.

The design is quite simple.
144-MHz drive is injected through
a large resistive pad that allows up
to a 10-watt signal level. A 1000}
potentiometer adjusts the saturat-
ed drive. This output is connected
to a diode mixer stage. A pair of
HP2835 diodes function as a ring
mixer stage, but there is not a lot
of conversion gain. Due to this,
the 144-MHz drive needed for
saturated output is typically 1-2
watts. This level is easily ob-
tainable.

The ULO board has more than
adequate output at 1080 MHz
(see last month), delivering be-
tween 40 and 50 mW across 500).
This signal is injected into TR1, an
NEC 85637 bipolar device func-
tioning as a doubler stage. Gain is
about 3-4 dB and the output at
2160 MHz is fed to the ring mixer

VHF and UHF Operation

stage. Tuning here is critical, both
to suppress the unwanted 2160-
MHz LO signal and peak the de-
sired 2304-MHz mixer product.

This stage is followed by five
Class-A stages that run straight
through at 2304 MHz and develop
about 4-5 dB each. TR2 to TRS
are also NEC 85637 bipolar
devices. TR6 is a Phillips BLU98
stage that develops 400-500 mW
output maximum. All stages ex-
cept TR6 run at 8 volts derived
from a regulated bus line. TRG6is a
more conventional 14-volt stage,
and takes its power directly from
the 13.8-volt input.

Construction

The assembly is quite tricky—
check work often against the
schematic. Of all the pictorial dia-
grams in the kit, this is by far the
hardest to read. The importer, Bill
Olsen of Down East Microwave,
plans to have some of diagrams
redrawn to alleviate this problem.

Perhaps the trickiest area of the
board are around the driver and
final stages. Here, the builder
must carefully solder coils, resis-
tors and diodes in a tiny area. For
example, the pictorial does not
show a 47) YaW resistor from the
base of TR5 to its associated
choke, but the schematic does.
Furthermore, placing the resistor
with minimum lead length and at-
taching the choke (1 turn of wire
with 4mm inside diameter) pre-
sents quite a challenge! | cut the
leads down so far they were virtu-
ally non-existent and stood the re-
sistor on end, making the shortest
possible connection to the choke.

Also make sure to solder ALL
the plated-through holes around
the PC board, especially at the

Photo A. The completed 13cm lransverter.
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ground end of each etched induc-
tor. | missed a few the first time,
which adversely affected the
unit's performance. LMW sup-
plies strings of tiny pins to push
through the holes and solder.
They often don't fit without extra
drilling, so use cut-off leads from
components instead. Form these
into a tight “U" shape and inser
them into the board. After solder-
ing, clip the leads flush to the
board.

The trimmers are also tricky.
The tiny leads at the head of the
trimmer need to pass through the
PC board to solder on the back-
plane. Pull them as tight as possi-
ble while holding the trimmer flush
to the top of the PC board, and
apply solder to make a smooth
flux. Clip the excess leads as
close to the board as possible.
The trimmer bodies are made of a
gold alloy and solder quite easily
to the circuit traces. Use a low-
wattage iron (40 walts is plenty)
and tin them slightly before fluxing
the solder to the trimmer body.

There are plenty of small chip
capacitors—cautiously solder
them to the designated points.
These devices are susceplible
to high heat, so just lightly
flux solder over the ends. DON'T
APPLY HEAT DIRECTLY FROM
THE SOLDERING IRON!! There
are only enough chips to make the
kit work. Replacements have to be
ordered from Down East.

Install the transistors last. LMW
instructs the builder to pass the
emitter leads for TR1-TR3
through the mounting holes and
solder them to the backplane for
the lowesl impedance ground.
Since the holes aren’t large
enough, enlarge them with a hand
drill.

TR4, TR5 and TRE solder en-
tirely to the top of the board. (|
mistakenly soldered the emitter

leads from TR4 to the backplane,
but it had no apparent adverse ef-
fect.)

Create the regulated 8-volt bus
by strapping #22 wire between
each of the insulated feedthrough
capacitors. Again, enlarge the
too-narrow holes with a hand drill.
Install the feedthroughs with the
solder flange on the backplane
side and flux each flange com-
pletely to make a well-grounded
and mechanically secure connec-
tion. | used uninsulated wire for
the bus, but any type will suffice.

The DC voltage regulator
mounts to the backplane. Apply a
small coating of silicon grease
(not included) since the regulator
gets plenty warm during use!
Bend the leads carefully to make
sure the flange lines up with the
screw hole punched in the board,
and fasten securely. The DC relay
fits nicely into its pre-drilled holes.

The remaining components are
easy to install. Most of them go on
the top of the PC board. Cut the
leads as short as possible to keep
a low profile when installing the
diode bias networks. Watch the
resistor markings! | mistakenly in-
stalled 100() types where 1002 re-
sistors were called for and vice-
versa. This made things quite
exciting on initial power-up.

Tune-up

First make sure the 8-voll bus
functions correctly. Do this before
connecting any of the collectors
from TR1 through TRS.

Next, determine the operating
bias. Monitor the collector current
of each device with a milliamme-
ter when testing the resistors
marked “SOT." | found a value of
390-470() yields the desired col-
lector current on each stage. The
range is not critical. If the manual
specifies 10-12mA, for example,
anywhere from 8 to 15mA will do.

Photo B. Interior view of the transverter,
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Once the bias has been estab-
lished for each stage, set up the
ring mixer. This is a tough job
without a spectrum analyzer or RF
probe! Dave Mascaro WA3JUF
checked out mine with a analyzer
probe, which he also used to
roughly align all the gain stages. A
spectrum analyzer, however, isn't
a must. The builder can still peak
up the mixer and gain stages by
using an RF probe or absorption
wavemeter, both of which are
readily found as surplus.

Set the trimmers on TR1 for
maximum output by following the
pictorial and checking with a
probe. Next, connect the probe to
each stage and adjust for maxi-
mum output while monitoring col-
lector current. Each stage should
have output peaks at minimum
current values. Distinguish
between the LO output and
2304-MHz composite signal by
momentarily cutting the 144-MHz
drive. The output should drop
off completely. If this does not
occur, the LO output has been
peaked instead of the 2304-MHz
signal. In this case, retune the ring
mixer. If the output does drop
off, the correct signal is present.
Continue alignment as before.

Use a good 50Q2 load to tune
TR6 and carefully monitor collec-
tor current, Although the manual
claims that 100mA will be the
peak value, the stage can go into
oscillation and considerably ex-
ceed that value! The final align-
ment of my unit yielded 65-75mA
with the drive saturated. | used a

Boonton 92 with 2W 5002 load—
not very accurate at 2304, but 5002
nonetheless.

Use the above scheme to tweak
the ring mixer and suppress the
2160-MHz LO signal. Apply power
to the board and increase the
Boonton 92's sensitivity until a
signal is present. This is the LO
signal. When | readjusted the trim-
mers, it dropped almost 10 dB,
after which 144 MHz was re-inject-
ed and TR2 repeaked. The manu-
al claims 35 dB of LO rejection at
500mW output. With 300mW out-
put, there was an adequate 40 dB
of rejection.

Final Assembly

The truly fun part is stuffing ev-
erything into a chassis! LMW
makes a nice housing for the kit
that allows space for the accesso-
ry 2-watt amplifier. Photo A shows
the completed unit with front pan-
el controls for POWER and TRANS
MiT. Red and green lamps
respectively indicate the status of
these switches. A small Calectro
milliammeter monitors final col-
lector current and also displays
relative output when the final
board is installed.

There are separate connectors
for 2304 RX in, 2304 TX out, 144
TR, and DC control and power. |
chose the standard 5-pin chassis
connector used by Microwave
Modules. It's easily found in paris
stores and the conneclors are
quite reliable. A surplus Teledyne
relay with SMA connectors takes
care of antenna switching, but the

Figure 1. The schematlic for the LMW 2304 13cm transverter TX mixer board.

Tohtsu 500-series relays' with N
connectors are probably better
choices. These use 13.8 volts in-
stead of the 28 volts needed for
the Teledyne.'

Operation

The completed transverter was
barely ready for the January VHF
Sweepstakes. With the barefoot
300mW output into a Down East
Microwave 45-element loop yagi
atop my roof tower, | gathered 11
contacts in 2 grid squares-not
bad at alll N2SB in southern New
Jersey, a 40-mile path away, was
my most distant contact. Most
contacts were on CW,

The feeling of working that first
contact on 2304 after building the
kit is unmatched! Those who want
to take a plunge on 13cm should
give this LMW kit a try.? [E8

'Tohtsu 500-series relays are
available from Transverters Un-
limited, PO Box 6286, Station A,
Toronto, ONT Canada M5W 1P3,
(416) 759-5562.

LMW Transverters are available
as kits or assembled from Down
East Microwave, Box 2310 RD #1,
Troy ME 04987, (207) 948-3741.

with a scattering on
SSB.

Conclusions

The LMW 2304
Transverter kit is an
inexpensive way to
get asignalon 13 cen-
timeters, but | don't
recommend it for the
inexperienced build-
er. Those who know
their way around mi-
crowave circuitry,
however, should find
it a snap to assemble
and align. All of the
boards, especially the
ULO, are well engi-
neered. The importer
quickly corrected, at
no cost, the prob-
lem of missing parts

10FT
CR-30
ILLUST

D

Design Co., Lad.
ROOF TOWERS!

A size to fit your needs

CR18 6ft. $139.00
CR30 10ft. $239.00
CR45 15ft. $349.00
BEARING $ 39.00
(prices do not include shipping)
1-800-255-7020
CA 818 888-4927

Constructed of high quality
aluminum with galvinized
steel bracing supports. Over
20 sq. ft. of antennas!
Guying is required.

ORION HI-TECH
P.0.Box 8771,

Calabasas, CA.
91302

and obscure docu-
mentation.
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ORDER TOLL FREE (800)426-2820

AEA

Lﬁg’

—

10 METER
OR
6 METER
DX HANDY

AEA PK 232
Your Choice <275 g4
HAMTRONICS, INC.
4033 BROWNSVILLE ROAD /Gy
TREVOSE, PA. 19047 (, %
(215) 357-1400 SAns

Hours M,TW-9-6 Th-F9-8 Sat.-9-3

Authorized Sales & Service

--- Yaesu * Kenwood = lcom

Special
OUTSTANDING PRICES

ON IBM XT™ *

COMPATIBLE SYSTEMS!

™ * IBM IS A REGISTERED TRADEMARK OF
INTERMNATIONAL BUSINESS MACHINES CORP

Seagate ST-225, 20 MHz hard drive with
control card available with any system for
$319.00. Offer good thru 2/29/88. Call for

customized systems.

SYSTEM #2 $499.00

MOTHERBOARD WITH BIOS AND
ZERO K of RAM UPGRADABLE TO A
FULL 640K OF RAM. FLIP TOP CASE.
XT/AT LOOK ALIKE KEYBOARD. 150
WATT POWER SUPPLY. DUAL DISK
DRIVE CARD WITH CABLES. ONE
FLOPPY DRIVE DS DD 360K. ACOLOR
GRAPHICS CARD WITH RGB AND
COMPOSITE OUTPUT. (ALL YOU NEED
IS AMONITOR)

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR
SHIPPING AND HANDUING CHARGES (MINIMUM £2 50, MAXIMUM $10)
CAMADIAN ORDERS. ADD §7 50 IN US FUNDS, MICHIGAN RESIDENTS
ADD 4% SALES TAX FORFREE FLYER, SEND 22° STAMP OR SASE

HAL-TRONIX, INC.

P.O.BOX 1101 DEPT. N HOURS
12671 DIX-TOLEDO HWY

TEN-TEC & MFJ

1200-600 EST Mon-Sat
SOUTHGATE, MICH. 48195 PHONE (313) 281-7773

SYSTEM #1 $299.00

MOTHERBOARD WITH BIOS AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP
CASE. XT/IAT LOOK ALIKE KEY-
BOARD. 150 WATT POWER SUP-
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES
AND CARDS.

SYSTEM #3 $799.00

MOTHERBOARD WITH BIOS CON-
TAINING 256K OF RAM UPGRAD-
ABLE TO A FULL 640K OF RAM. FLIP
TOP CASE. XT/AT LOOK ALIKE KEY-
BOARD. 150 WATT POWER SUP-
PLY. COLOR GRAPHICS CARD WITH
RGB AND COMPOSITE OUTPUTS.
MULTI 1/0 CARD WITH TWO DISK
DRIVE PORTS, ONE PARALLEL
PORT, ONE SERIAL PORT AND ONE
SERIAL PORT OPTION, ONE GAME
PORT, CLOCK AND CALENDAR WITH
BATTERY BACKUP. TWO FLOPPY
DISK DRIVES DS DD 360K AND A
COMPOSITE MONITOR.

DEALER FOR

HAROLD C. NOWLAND
WaZXH

HAMS SHOULD BE SEEN

AS WELL AS HEARD!

TVC-4G 70cm ATV

Downconverter

Now only $99

Delivered UPS surface

in cont. USA i

» See live action color & sound like broadcast TV

« Many areas have ATV Repeaters (call us or see the
87/88 ARRL Repeater Directory pg. 328 for your area)

« Most ATVers use home cameras and VCRs to
show the shack, projects, home video tapes,
public service events like parades, races, eic.

« Some repeaters also have weather radar, Space
Shuttle video, BBS, & computer video

It's easy to start watching: 70cm antenna, a TVC-4G

and any TV set tuned to ch2, 3 or 4. Our TVC-4G tunes

the whole 420-450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting, we have
transmitters, transceivers, antennas, and all your ATV
needs for the 70, 33 & 23cm bands.

Hams, Call or Write for our full catalog of ATV gear!
(818) 447-4565 m-1 8am-5:30pm pst. ;ﬁ. | E.
P.C. ELECTRONICS T (WBORG)

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)

DOLLAR AND A QUARTE
DOESNT GO VERY FAR
THESE DAYS.....
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BUT A MAXCOM®GOES
AROUND THE WORLD !

Absolutely no tuning with a MAXCOM system
Simply connect, dial your Irequency and 1alk
Tthat's il, just TALK

OVER 4000 MAXCOJ STATIONS WORLD WIDE
BOX 502, FT. LAUD., FL 33302 30S-B27-5172

MAXCOM 1s a reglstered trademark and is owned by Maxcom Electronics, Inc,

THE BOTTOM LINE: "MAXCOM WORKS"
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RP

Number 23 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

Packet QRP

Last month’'s column looked at
some of the digital modes of com-
munications QRPers have at their
fingertips. This month's column
finishes up digital QRP with pack-
et radio before moving on the
phone operation,

Packet radio is so far most at
home on the two meter FM band.
HF packet is not reliable enough
for most people’s tastes. | use a
TNC (terminal node controller)
and a two meter FM transceiver
running at two watis output. By
using the built-in digipeating ca-
pability of the TNC, a packeteer
can communicate across the
state using QRP power levels.
Small portable packet stations will
soon become the mainstay of
communications during emergen-
cies. Solar energy can power
light-weight computers and
TNCs. Packet is still quite new,
but there are many good books
out on the subject, such as The
Digital Novice by Jim Grubbs
K9El and The Packet Radio Hand-
book by Jonathan Mayo KR3T.
Also check out the PacketTalk
column in this magazine.

Phone QRP

As much fun as the digital mod-
es can be, they almost always re-
quire an interface between opera-
tor and radio. Phone operation
requires much less—just the rig
and the mike! That of course rules
out the Heath HW-8 and the HW-
9. Ten-Tec's Argosy and Arg-
onaut are super on Single Side
Band (SSB), but there are also
many other fine SSB radios on the
market.

SSB

Working SSB while running
QRP can be most interesting. You
can find other QRPers running
phone on the 3985, 7285, 14285,
21385, and 28885 kHz. There is a
move within the Board of Direc-
tors of the QRP ARCI for a QRP
calling frequency for the Novice
ten meter phone bands. When the
board settles on a frequency, I'll
list it here.

Most important in phone opera-
tion is clear, articulate speech.
Don’t talk very fast. Adjust the au-

Low Power Operation

dio/mike gain for the best sound-
ing audio. An oscilloscope takes
all the guesswork out of setting
the controls for the best audio.

Calling CQ while using SSB on
QRP is usually a waste of time.
Tail-ending a QSO produces far
better results. This is the method |
use with very good results. Don’t
forget to check out the other
bands. Many times you can find
15 meters open and the DX run-
ning but with few stations working
the band. Don’t overlook the
MNovice phone band. Ten meters
can support some really fine DX
openings without the need of
QRO (high power).

AM

This is perhaps the oldest form
of voice communication. AM
phone had its heyday in the early
years of ham radio until the 1950s,
when SSB came into use. AM is
now experiencing a resurgence,
however, especially for local to
medium distance ragchewing, be-
cause of the much more pleasant
and realistic sound than one
hears on SSB.

Many of the older radios sup-
port AM. QRPers who can get
their hands on a old Viking, John-
son, Elmac, or Heath DX-100, will
be on AM phone with style. Some
of the newer, high-tech imports al-
so have AM operation, but they
just don't have the punch of the
old plate-modulated rigs.

It's true that AM is a high-power
mode. There aren't many AM
QRPers. There was a lot of AM on
the ten meter band several years
ago with the use of converted CB
radios, and this can happen again
with the increasing solar flux. The
reader can buy back issues of 73
Magazine that contain modifica-
tions for many different types of
CB radios. Amateur radio, how-
ever, really needs a good band
plan for AM operation on the ten
meter band.

It should be possible to ampli-
tude modulate an HW-8 by modu-
lating the PA transistor. Any
QRPers want to try? It would be an
interesting experiment! A solid
state low-level modulator should
not be hard to build. Prospective
AMers looking for more info can
drop a letter to S.P.A.M. (Society

for Promotion of AM) F. A. Dunlap, .

14113 Stoneshire, Houston, TX,
77060. Send an SASE.

CRYSTAL

More Program

3.3K

10K

Listings
Propagation
master Bob Brown
NM7M put togeth-
er the ""QRPers
Basic Propagation
0.01 | Tool Kit."" This is
a handbook of
propagation hints
alone with several
small basic com-

‘;; :E"-l'

iE o +

Figure 1. An easy-to-build rig that runs about 500mW in-

put. A perfect project for a rainy day.

PJOM

DX chasers should keep an eye
out for this call. An expedition to
Saba Island, manned by 6M DX
Society members Mario Karcich
WB2CZB, Jim Holt N3AHI, and
John Laing W1EXC, has been
finalized for 7-14 July 1988. Oper-
ation will be on all bands, 80
through 6, SSB and CW will be
used. Particular attention will be
paid to QRP operators. WB2CZB
will be actively soliciting QRP con-
tacts. QSL via Mario K2MUB.
(SASEs, please!)

Field Day?

Those not looking for DX may
be too busy getting getting ready
for Field Day. This column
would’ve focussed on this event,
but no one responded to my call
for Field day items!

Field Event station W8NP did
something different last year. A
computer logging system kept
track of contacts. That setup
proved itself so well that we're go-
ing to use it again this year. For-
rest Hudspeth WA3FAE wrote it
and called it “TestLog.” The pro-
gram is in Microsoft Quick Basic™
and runs on a |IBM computer or
clone. It has very, very fast dupe
checking, error trapping, and er-
ror correcting ability. VHF grid col-
lectors can also use this program.
The program will hold more than
2000 calls per band!

After going home from Field
Day, the contester can load the
program up on the home comput-
er and batch-print the entire con-
test while he bags some much
needed sleep.

Interested readers can get a
copy of the program directly from
Forrest for $20. This price in-
cludes all the printer routines and
all the docs with which to run the
program. This could well be the
best $20 a contester ever spent.
Drop Forrest a letter at 5883
Woodbine Road, Woodbine, MD,
or leave a message on Compu-
serve (#ID 72126,1173)

puter programs
listings. Each pro-
gram can stand
alone, or link together to become
a rather slick propagation pro-
gram. The programs are written in
generic Microsoft basic, exe-
cutable on almost any personal
computer.

The tool kit contains 45 pages of
text and comes in a 6 x 9 inch
book. Copies are available from
the QRP Candy Store, Bob Spidell
WBESKQ, 45020 N. Camolin Ave.,
Lancaster, CA, 93534.

Ask for a flyer, The Candy store
sells many QRP goodies. (Don't
forget the SASE.)

“Milliwatting”’

Here's the awaited milliwatt rig.
Jim WB2NGN sent this in to me,
saying the source was likely from
an issue of 73 from some years
back. It runs about 500 milliwatts
input, and is a very easy “‘rainy-
day afternoon’ project to build
and get running.

Although the schematic does
not show what frequency the
transmitter covers, |'d say 40 me-
ters. L1 is 17 turns #24 wire 1%
inch diameter. L2 is 3 turns link.
C1 is adjusted for the best sound-
ing CW tone and best keying. The
transistor can take up to 50 mA, so
it's best to heatsink it. Also, | have
found that the metal 2N2222 gives
a bit more bite than the plastic
versions. Since the transistor
keys on and off by grounding the
emitter, use a low resistive keying
device. A straight key is fine. An
electronic-keyer driven reed relay
is also OK.

There is no PC board for this
project. Use perf-board or make
the small PC board.

The term “'milliwatting”’ is start-
ing to replace the awkward-
sounding phrase “QRPp.” Run-
ning less than half a watt really
makes the hair thin. This requires
the absolute best antenna system
possible, operating style, and ev-
ery trick in the book, will be need-
ed to catch a QSO.

One last word for those milliwat-
ters out there: ""Success grows
from the soil of despair!” &l
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Factory-less,
jumper-less,
ROM-less programming.

With the new S-COM 5K Repeater

Controller, you'’

Il be able to configure your

repeater remotely — using DTMF
commands. Only the 5K offers this

capability for |

*Easy to interface
*Polite ID'er
*Nonvolatile Memory
*Needs only 55 mAN
* Adjustable Audio

ust $189, wired and tested.

DTMF Muting
eControl Receiver Port
*65 control commands
2 V *Programmable Command Strings
*Optional Audio Delay

*CMOS Microprocessor «Optional Rack Cabinet

sﬁmm
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DEALERS

Sell 72 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

e If youcarry 73 Amateur Radioit will increase
your store traffic—and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

* Increased store traffic means increased sales
for you. Hams will come into your store to
pick up the latest 73 and end up buying the
latest all—band all-mode transceiver (or at
least'a few feet of coax).

e 73 Amateur Radio guarantees each issue—
you ay only for the copies thatyou sell. We
or all shipping.

For m.fnrmatmn on selling 73 Amateur Radio, call Peter
Murphy at 800-722-7790 “or write to 73 Amateur
Radio, WGE Center, Peterborough, NH 03458.

Amateur
) Radio

WGE Center, Peterborough, NH 03458 800-722-7790
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Folded Broadbander

Unique folded design shortens
and creates broad resonance
in both bands. Length is 70’
for FB 160/80 and 35’ for
FB 80/40. To order _#
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Info 56 Jﬁﬂﬂ' 95 |
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1971 N Oak Lane 1300 E AntennasWest
Provo, UT 84604-2138 (801) 374-1084
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UNCLE WAYNE'S IilNDI(SIIIflf

Aw right, a’ready! NOW, the popular electronics and amateur radio
books you’ve been hounding poor old Uncle Wayne for are here!
Now you can build up your hamshack library with these soft-cover

favorites. . .
e The Packel Radio Handbook § PACKET RADIO 18
by Jonathan L. Mayo KR3T !  HANDBOOK

“...an excellent piece of work. Well-
worth reading for both the experienced
and the new packeteer. . .the definitive
guide to amateur packet operation. '’

—Gwyn Reedy WIBEL Only $14.95

e [he Bt!llﬂlltl’ $ Hiandbook ol Amaieur Radio— 2II(| [ﬂlllﬂll

by Clay Laster

The Hﬁmnﬂ' T{ﬁﬁx ]-_':E A

Secrinl Edition

tions $16.95

EFFECTIVE TECHNIQUES
nA u-ln AMATELIRS

o DX Power:
Elfective Techniques
for Radio Amaleurs

by Eugene B. Tilton K5SRSG
256 pages, 10 illustrations $10.00

Combines theory and practice in an

easy-to-understand format, and pro-
RADIO vides information for choosing and in-

stalling radio receivers and transmitters,
antennas, transmission lines, and test
equipment. 400 pages, 291 illustra-

DX POWER N

et

B
" THE RADIO AMATEUR'S
t MICROWAVE

COMMUNICATIONS
HANDBOOK

TIAYE INCRAM, KaTwl

]
i
e

e The Radio Amaieur’s Microwave

Communicalions Handbook
by Dave Ingram K4TW]
176 pages, 87 illustrations $18.95

wrm‘ﬁ.ﬂﬂw

e [he Digiial Novice

by Jim Grubbs K9EI
Your guide to the fascinating worlds of
communication that have just opened for
thousands of amateur radio operators.
e : Now you can learn about everything
L by e from Morse code to the latest in packet

Jhnﬁmbbg,m | radio technology. $9.95

e The Commodore Ham’s Companion
by Jim Grubbs K9EI

160 pages of useful information on se-

lecting a Commodore computer for the

ham shack, where to find specialized

programs, the Commodore-packet con-

nection, and more! $9.95

e Masier Handbook of 1001 Circuits— Solid-Siaie Edilion

by Kendall Webster Sessions
With this outstanding reference in hand. electronics hobbyists and
professionals will never have to search for schematics again. Com-
pletely updated, the book is thoroughly indexed and all 1001 circuits
are clearly illustrated. 420 pages. $19.95 soft cover or $28.95 hard
cover.

« Secrels of Ham Radio DXing
from Dave Ingram K4TW]
(Hard Cover only) 176 pages. 102 illus-

trations $12.95

HUNTING

R -ll.D'lﬂ- DIRECTION

e . W

e Transmitier Hunling: Radio

Direction Finding Simplilied
by Joseph D. Moell KOOV
and Thomas N. Curlee WB6UZZ
336 pages, 248 illustrations $17.95

TRANSMITTER

FIN{JI HG SIHPLEF!E[} A

e The Praclical Handbook of Amaleur Radio FM &

Repealers
by Bill Pasternak WAGITF with Mike Morris WAG6ILQ,

Technical Advisor 532 pages, 337 illustrations Only $12.95

R T ) T s T R s T A el e o Ll bl =i
| Uncie Waune S Bﬁﬂlﬁ]ll’.“ 0]'(|EI' flll‘lll |
| [} The Packet Radio Handbook . . .. $14.95 |
| [ The Beginner's Handbook of Amateur Rd{.i:lﬂ ....................... %£16.95 |
| [ DX Power: Effective Techniques for Radio Amateurs ... ... ...... $10.00 |
| [ Secrets of Ham Radio DXing . . oV . 51295 |
| [ The Practical Handbook nfhmareur Radm FM & R{:p‘::-:‘ll'.f.,ﬁ L R g 2
| [ Transmitter Hunting: Radio Direction Finding Simplified .. ... . ... : $17.95 |
| [ The Radio Amateur’s Microwave Communications Handbook .. ....... $18.95 |
| [ The Digital Novice . . e e s B $9.95 |
| ] The Commodore Hﬂm ‘-{.ﬂmpanmn . W R R
| [] Master Handbook of 1001 Circuits— 5nﬂ Cmrf:r .................. $19.95 |
! Pl T e LR S S R P R I 5Ll
| Add $1.00 for postage & handling F
r Total Enclosed |
I I
| Please Print! |
| Name Call |
: Address Il
| City State Zip |
| 1 AE LI MC L] VISA LI Check/Money Order |
: Card # Exp. Date :
| Mail your order to 73 Magazine, WGE Center, Peterborough NH 03458 |
L Attn: Uncle Wayne i



Number 24 on your Feedback card

WEATHERSATS

View On Video Processing

Dr. Ralph Taggart WBBDQT
602 S. Jefferson
Mason MI 48854

This month's column deals with
quite literally the “‘big picture’”—
the whole earth to be precise. Fol-
lowing the US and Soviet polar
orbiters is a way to get a very de-
tailed view of the weather in the
reader’s par of the continent, but
it falls far short of viewing the
whole earth from space. The sat-
chaser can greatly enhance that
view by adding WEFAX capability
to his station.

Worthwhile Investment

Although early WEFAX experi-
ments involving image relay via
geostationary satellites were be-
gun in the early 70s using VHF
transmissions, all current WEFAX
activity is now conducted on 1691
MHz (plus 1694.5 MHz for the Eu-
ropean METEOSAT spacecraft).
This requires the addition of some
S-band microwave hardware to
the station. Since image transmis-
sion formats are similar to those
used by the VHF polar orbiters, an
S-band upgrade can be as simple
as the addition of a small dish (typ-
ically 4 feet or 1.2 meters in di-
ameter) and a downconverter to
convert the 1691 MHz signal
down to a standard VHF frequen-
cy (typically 137.50 MHz). The
Weather Satellite Handbook
(WSH) covers many of the hard-
ware details. There are some very
real advantages to having WE-
FAX capability:

Figure 2. Manual assembly of
prints of individual quads is the
standard way lo reconstruct the
earth disc. This example shows
an 1800Z IR image derived from
GOES E and transmitted through
GOES Central. Although this pro-
cedure is simple, it lakes time, us-
es up four sheets of FAX paper,
and the resulting image is too
large for convenient storage! This
image was prepared from four
Smartfax prints from the scan
converter video memory. Each
quad represenis 768 image lines,
each line digitized to 1024 pixels.
All of the examples shown here
are late December (1987)/early
January (1988) IR with plenty of
nasty winter weather in northern
North America.

(1) The U.S. GOES and European
METEOSAT spacecraft are geo-
stationary, so once the sat-chaser
has the antenna aligned on a
spacecraft within range, he simply
locks it in place and forgets it!

(2) A wide variety of image prod-
ucts, including weather charts,
mosaics (polar and mercator) of
polar orbit imagery, and samples
of GOES imagery, are available
for viewing. Over 100 images are
contained in the GOES central
daily schedule.

(3) All images are transmitted on a
fixed daily schedule, making it
easy to plan the reception of par-
ticular pictures of interest.

The most interesting pictures
for most experimenters are the im-
ages derived directly from the
GOES spacecraft themselves.
GOES East and GOES West scan

NW QUAD NE QUAD
|1.|
1-.‘
" =
e ,'. ", '
= i - :. .
L o <
g E ¥ A
. P R »
1-1. I i It .ll
= —
L] .i-l -‘]" =
=
L]
b F
.l_ J-_- J'
/) &
) f 7
F
SW QUAD -~ ok QUAD
&

Figure 1. Diagram of the arrangement of WEFAX quads that make up
the mosaic of the full earth disc as imaged by one of the GOES space-
craft. This particular diagram shows the coverage from GOES E and is
reproduced from Clark, R.M. and E.W. Feigel. 1981, The WEFAX User's
Guide. Nat. Earth Sat. Serv., NOAA, U.S. Dept. of Commerce.
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WORLD’S SMALLEST

WEATHER STATION

" ™)

...atlast. ..
vour shack organized!

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

$199.50 S-F RADIO DESK
Deluxe - Ready to Assemble

Radio equipment
not included

DMSCOVER THE WORLD OF
FAST SCAN TELEVISION

THE TW-2 MICRO WEATHER STATION INCLUDES T0CM

ACOMPUTER MODULE, THE AN-2ANEMOMETER,

AND S OF LEAD INCABLE. FOR ONLY $159.95.

WIND SPEED AUTO SCAN

WIND DIRECTION METRIC /| STANDARD

WIND CHILL FOUR WAY POWER BTV 420-3450
WIND GUST RECORD NICAD READY ATV3 420—450
TEMPERATURE MOUNTING OPTIONS ATVE 902928

HI/LOWTEMP RECORD ONE YEAR WARRANTY

* * SATISFACTION GUARANTEED * *

MAGNAPHASE INDUSTRIES, INC.,
MADE IN U, 1502 PIKE STREET N.W.
AUBURN, WA 98001
ORDERS ONLY: 800-322-1502
INFORMATION: 206-735-0374 FAX: 206-735-9044

M/C & YISA

v
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s

Designed with angled rear shelf for your
viewing comfort and ease of operation.
FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request. -
Checks, Money Orders, BankAmericard
and Master Charge Acceptad.
Also Available . . .. F.0.B. Culver City. (In Calit. Add 8% Sales Tax.)
Floor Space: 51" Wide by 30" Deep . DEALER INQUIRIES INVITED .
$219.95 $-F Amateur Radio fervices
4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 80230 — PHONE (213) 837-4870
CIRCLE 73 ON READER SERVICE CARD
HF AMPLIFIERS per MOTOROLA BULLETINS
Complete Parts List for HF Amplifiers Dascribed in
the MOTOROLA Bulletins
ANTRE — 300 Wates
ANTE2 = 140 Wates
ANTIG — 25 Warts

1
EB&3 — 140 Watts

EBITA — 300 Watts
EBI0M — &0 Watts

‘.’Hiﬂﬂ—iﬂglﬂ RF Choke ..
56—-590-65=3B Ferrite Bead

HEAT SINK MATERIAL

Medel 29 Heat Sink{6.5x1321.6) ...
CHS -6 Copper Spreader{tabxl /4)

Mﬂlﬂmﬂlﬂﬂk Enl:..l!lI'!l"

2 METER VHF AMPLIFIERS
35 Watt Moded 335A ...

Avazilable in kit form or wired and tested.

EEES
VISA

POWER SPLITTERS and COMBINERS
2=30MHe Add $2,00 additional shipping.

We nlso stock Hard —to—Find parts

CHIP CAPACITORS
METALCLAD MICA CAPACITORS
SEMICONDUCTORS
RF POWER TRANSISTORS
RF CHOKES
MINI—CIRCUIT MIXERS
S5BL-1..

ARCO TRiMME R CAPACITORS

33 CM
BOD - Watt
1200 Watt

2—Part
4—Paort

&
§ 44.95 Kit
$ 49,55 Kit
- § 59.95 Kit

BROADBAND TRANSFORMERS
per MOTOROLA Engineering Bulleting

READ0—-1 (20 uH & 1.0MHz
RF600=1 (4.0 uH @ 1.0MHz
RFB00-1 (4.2 uH © 1 OMHz
RE1000—1 (B.0 uH @ 1.00Hz

¥ 19.95 Kit
§119.95 Kit

For detailed Information and prices, call aF write

for our free catalog
mmunication

m] oncepts Inc.

121 Brown Street * Dayton,Ohio 45402 * [513) 220—9677

Add § 2.00 for shipping and handling
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Explore All The Fascinaling
Possibilities 0 Packel Radio!

The number of packet stations in the U.S. has grown at an average
rate of 2000 % a year for the past five years. Find out why packet is
the fastest growing mode of ham radio, and learn how you can
become a packeteer!

The Packel Radio Handbook
by Jonathan L. Mayo KR3T

F“HCHET RADIO
HANDBOOK

gives you a minicourse that includes:

sthe development of packet radio

show to combine packet with other
areas of amateur radio in civil
defense communications

etraffic handling

*modulation methods and
networking principles

ethe use of protocols, AND MORE!

You'll want to join the packet =

bandwagon after reading KR3T’s fact-filled Packet Radio Hand-

book! Order your copy now!

IV T e T AL R el A vl D TNT L | W okl W LW AT 1 7, A 4
| THE PACKET RADIO HANDBOON r
| $14.95 r
| Please Print. I
| Name Call I
Ir Address :
 City State Zip |
| O AE ] MC L[] VISA [[] Check/Money Order |
| Card # Exp. Date '
L AU e i T U T TR 1 s W £ e, TSR i S Pt Tl

WEATHEFIFAX—D- PG

Receive & Transmit AM/FM Radio Faxcimile
View Satellite Image on Graphic Display
Zoom and Pan Around Image

Print to Epson (IBM) Compatible Printer
Works with Hercules, CGA, EGA Monitors
Plug In Board for IBM PC or Compatible

$599.00
coOmPU M/X:‘ 26 W. Boylston St.

W. Boylston, MA 01583
(617) 835-2722
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Figure 3. The first attempt at electronic assembly of the
disc image. While the software routines worked just
fine, a slight clock error prohibited merger of eastern

and western quad pairs.

the entire earth disc every half
hour and transmit the highly de-
tailed, multispectral images back
to earth in a wide band digital for-
mat. These digital signals are
transmitted back through the orig-
inating spacecraft in a time
stretched format to reduce the re-
quired bandwidth, but it requires
quite a sophisticated ground sta-
tion to receive, decode, and dis-
play these digital images. A num-
ber of dedicated experimenters
have accomplished this formida-
ble task, but such installations are
still out of reach for most satellite
hobbyists.

Good News

Fortunately, the images of the
earth disk are available, at re-
duced resolution, via WEFAX
transmissions through the prima-
ry imaging spacecraft and via
GOES Central, which is dedicated
entirely to WEFAX relays. The
NOAA ground computers, which
digest and format the detailed
digital images, are also used (o
format the earth disc imagery for
WEFAX transmission. The pri-
mary format involves breaking
the earth disc up into four quad-
rants: NE, SE, NW, and SW (see

Figure 1) which are
transmitted in se-
quence.

The WEFAX for-
mat is quite easy to
process. The WSH
scan converter, for
example, operates
automatically in the
WEFAX mode, dis-
playing each picture
as it comes in. This
IS a rather neat way
to observe the many
WEFAX images that
are transmitted—
just watch them in-
stead of using up
film or paper. The
viewer inevitably
gets the itch to put
those four quad-
rants together to see
what the entire earth
looks like. To do so,
he has to print each
image quadrant (us-
ing a FAX printer) or
photograph and
print each one (if he
is using a CRT dis-
play system). With
hardcopy of the four
guads in hand. the
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rest is just manual
labor. Each quad
overlaps its neigh-
bor by just a small
amount, so the four
images can simply
be overlapped
slightly to recon-
struct the earth disk
image.

The whole pro-
cess gets a bit te-
dious and time con-
suming, but the
results are often
spectacular, as
shown in Figure 2.
Aside from the time
required to prepare
the disc mosaic,
there are a few other
factors that interact
to reduce the num-
ber of such pictures
the viewer is likely to
construct:

(1) He must print out
each of the image
quads. Each disc re-
quires at least four
sheets of FAX

paper.

(2) Phasing must be very precise.
If he loses a portion of one or more
quads, a good match up may be
impossible.

(3) The contrast for each of the
quads must be identical. Tonal
variations between quadrants de-
tracts from the appeal of the
image.

(4) The resulting images are quite
large since they represent four
normal prints. The WSH FAX
recorder prints images that are
approximately 7 inches square,
so the final disc image will be
almost 14 x 14 inches. This is
fine for hanging on the wall, but
the pictures are difficult to store,
not to mention the bill for FAX
paper!

The use of the scan converter
eliminated some of the problems
in that succeeding WEFAX im-
ages could be registered laterally
with an error of less than 0.1%
(under 1 pixel displacement error
in a 1024 pixel line) and line
registration is virtually perfect. At
a given contrast setting, tonal
variation from quad to quad is un-
noticeable, provided the NOAA
computers do their job properly!

Figure 4. A complete rewrite of the software to compensate for any reasonable clock
errors resulted in an essentially perfect merge of the quads. In addition to being able
fo preview the disc image using the scan converter, hardcopy printouts now only
require a single sheet of FAX paper and the print is easily filed away. Each quad in this
image consists of 384 image lines, each digitized o 512 pixels, resulting in a total of
768 lines for the composite with 1024 pixels per line. This image is a Smartfax pnnt
directly from the scan converter video memory.



Smart ldea

The development
of the simple Smart-
fax recorder (see
WEATHERSAT for
September and
October 1987) made
it quite easy to print
pictures directly from
the scan converter
memory and that,
in turn, made it a bit
easier to prepare
full-disc mosaics.
In the case of Figure
2, the original quad
transmissions were
taped and each was
automatically loaded
in turn into the scan
converter memory.
A Smartfax print was
made of each quad
and then the prints
were trimmed and
fitted together to
prepare the mosaic.
It still took time and
paper, the pictures
were still too large
to handle or store
easily, and the taped
junctions between
quads were more
visible than | really
liked, but it was
an improvement
over direct FAX
printing.

After printing out a number of
disc mosaics in that way, despair-
ing of rising paper costs, | consid-
ered letting the computer do the
job using the scan converter.
Normal scan converter operation
involves sampling each line by
1024 pixels and loading 768 of
these lines to the image memory
(380K). If the sampling density
were dropped to 512 pixels per
line and each quad were limited to
384 lines (sampling every other
line), each quad would occupy
Ya of the total image memory. In
theory at least, if the quads were
properly loaded to the correct part
of the memory, the final image
would consist of the proper
arrangement of all four quads—
basically the entire earth disc!

Having gotten that far, | de-
cided to carry through and devel-
op a new WEFAX mode to prop-
erly assemble the quads auto-
matically. Setting the revised
sampling rates was easy, as
was the problem of proper place-
ment in memory, but there were
additional programming chal-
lenges | had not adequately
anticipated.

Programming Hurdles

A child can do the manual
preparation of mosaics, which
involves the trimming off of
extraneous border material from
each print and fitting together
the four gquads. The computer,
however, is an absolute dunce
by comparison. The electronic
trimming and fitting turned out
to be a major programming

Figure 5. Although quad resolution must be reduced to fit the full disc into memory, resolution is
still acceptable as shown by the Smartfax print of a high resolution zoom into the image
memory. State boundaries are recognizable, cloud features are reasonably detailed, and the
image even shows the walers of Lake Michigan to be warmer (darker) than the surrounding land
surface. The area of this high resolution zoom represents about 1/16th of the total image area.

and southern quads was fine,
but the image showed those
nasty white wedges between the
eastern and western quads! The
problem was a slight error in the
master clock frequency, tilting
each image just enough to make
east-west merge impossible.
Getting the clock precisely on
frequency would solve the prob-
lem, but | chose to completely
redo the programming so the

“Holding the full disc at full
resolution would require
over 1.5MB of RAM!"’

task that required many hours
of measuring and calculation of
the limits of extraneous border
and the horizontal and vertical
overiap of quads, all in terms of
pixel counts.

Figure 3 shows the first attempt
at electronic quad assembly.
The quads were all in the right
place and the joining of northern

quads could be merged even with
noticeable clock errors.

Perfection At Last

Since a lot of reprogramming
was necessary in any case, | de-
cided to refine the software to
completely eliminate the border
material and place the disk on a
blank background for the most

pleasing appear-
ance. The final re-
sult of this program-
ming effort is shown
in Figure 4 and
features a virtually
perfect merge of
the four quads.

In addition to the
convenience of
being able to view
the whole disc on
the TV monitor,
the image can be
printed via Smartfax
using just a single
sheel of paper!
While manual as-
sembly of a disc
almost always re-
quires the use of
tape recordings
of the quad trans-
missions, this is not
true of the software
assembly. It works
so well that | can
set up the station
system to input
the sequence of
quads into the scan
converter directly
from the receiver
so that the 1800Z
earth disc can
be waiting for me
when | get home!

The only disad-
vantage is that one
has to reduce the
effective resolution of each quad
in order to fit all four into the 380K
video memory. Holding the full
disc at full resolution would
require over 1.5MB of RAM!
The reduced resolution, whiie
noticeable, is not really too
serious, balanced against the
spectacular view. Figure 5 is a
Smartfax print of a high resolution
zoom into the disc image. While
bro- ken up a bit, all the state
boundaries are still recognizable
and cloud features adequately
detailed. Those hams who want
to look at the whole world’s
weather should try upgrading
to WEFAX! E&

References

References to the WSH refer
to the Third Edition of the Weather
Satellite Handbook, available
from the columnist for $15.
Qutside of the US, please include
an additional $1 for postage.

Ed note: We encourage the
exchange of weathersat ideas
and software on the 73 BBS. Call
603-525-4438 (300/1200 baud)
and sign on.
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CIRCUI TS

Great !deas From Our Readers

Number 25 on your Feedback card

Have a quick’n’easy circuit idea? muwwlmw
mm_mm 73! Clearly mark all entries as sub-

uits to distinguish them from manuscripts. Send
m“ﬁuhmwmw NH 03458.

SIMPLE
Q= +9v 15ma’ OSCILLATOR CIRCUIT
SURPLUS
“E TOROID ' - Q)—=+15V Sma It occurred to me that some of
. LOw ROFcoiL | 7a my fellow hams might be inter-
b e ! Q0T i Ean. 315K IE::_EIEL _T- 0.00334F ested in a simple oscillator cir-
BASE  BIAS 15 i cuit that | have used for years.
R e P zu:sud.: _I_ e o R Almost any NPN transistor will
TRAMSISTORS. ’]“ﬂ 088 uF IN PAR. 2N3304 $- work, but the base bias should
v E Lo Y ; 5 be vaned' f:?r each transistor.
0.22xF 0005F Characteristics vary a great
8.2x —J}—— deal. Also the lower the resis-
e o 15K DUT el b s tance of the inductance, the bet-
I ouT BSVPR-P : ter the circuit will work. If the
‘o ) : resistance is too high, the circuit
*IRANSISTOR RADIO BATT. e pibany o will not oscillate.
I The figures show the versatili-
ty of the circuit.
L.C. Pochop W6LBH
Ontario, CA
ADD 160 METERS TO YOUR AMPLIFIER OUTPUT
: PI-NETWORK  CONNECTOR
If your ampilifier has a tube-type pi-network output 3
circuit, it should be an job to add our lowest -
frequency band (o its m:r:ygspgnner adjust the out- O e oiscomect—"] /_ oo
put capacitor to minimum or disconnect it. Add an O]’
external coil (about 2-inch diameter and 4-inches long o O
and 8 turns per inch) and 2000 pF capacitance. Partly I
variable. Adjust to resonance using your dummy load
and reduced drive level. }O0OpF
Robert L. Larson W7LNG "‘"I
Medford, OR
1200
” :;ET I0mA-=I/3AA
SELECTABLE - EHE@M l A $50mA-AA
NiCd CHARGER GREEN $ix pURBEMT | .‘f..r n
This unit was originally buil a7 < RN | =
to charge cells “rescued” W ouT > e o B .
from bad battery packs. It is L - . oW S0
much better to slow charge ! 60 e p!
NiCds. There is always the = : ] | z: Izmmm.rzn
danger of forgetting to remove WALL I/2A OR LW
the cells rmrf:nanrga attheap- | 1anems— | TR ”E RELAY o 490mA=0
propriate time, so a timer was ol y svoe e |
incorporated. With the normal 2200 =
tolerance of tantalum capaci- +12vDC ’ ;P ]
tors, the timer should time out T 22 uF 7812 | 12voc
between 15.5 and 17 hours. s TANTALUM = )
The relay used is a sma'l low l v € = aND
current relay. A surplus 13.5 « _izm‘ T i P!
VAC 750 mA wall transformer S 13 _Da 2R 0.0/
is used as the AC source and a l— SRR 0 I
one amp bridge was used to $7ax o ; =D
recitify it. The resistors were ‘ o I J: 25 o) -
made up of stock units in se- K Bl
ries or parallel to make up the {i 3K W 2N2907
proper value, checked with a TRIGGER 1K
DMM. s { E 5
AR.R. De Jongh WB7CPT
Bellevue, WA
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KENWOOD TS940 OWNERS

Are you frustrated tuning in SSB & CW signals
because of the too fast main tuning rate of 10
Khz/revolution???

Try the NEW Copyrighted Giehl Electronics
Software Kitl!

Features:

*Main tuning rate of 2 Khz/revolution LSB, USB, CW & FSK

sMain tuning rate of 20 Khz/revolution AM & FM

«Tuning rate automatically increases when the knob
speed exceads 2 turns per second 10 make the long
QSY’s fast

«Split dot CW problems solved

*Easy to install (simply remove the old IC chip from its
socket and plug in the new Giehl Electronics IC chip).

«Complete instructions

Send check or money order for $25 to:

Giehl Electronics
P.0O. Box 18335, Cincinnati, Ohio 45218

MAQ Electronics Company
PO BOX 6871, ALEXANDRIA VA 22306
CHUCK 703-360-5145 MARY
MICROPROCESSOR, DIGITAL, & LINEAR IC'S

FAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS

FRANKLIN ACE 1000/1200 KEYBOARDS $15
ACECALC OR DATAPERFECT SOFTWARE $10
80 COLUMN CARDS $40
7.37 MHz TURBO KIT FOR IBM PC'S $50
HARDWARE RESET KIT FOR IBM PC/XT $10
27256-20 §5 68764 $6 80287 $100
SSI-201 & SSI-202 DTMF CHIPS $§7

NO MINIMUM ORDER, LIMITED QUANTITY

CIRCLE 320 ON READER SERVICE CARD

QSLs

Two-Color
1 EEH by 9 am Rainbow Assoriment

‘We delivery by 9am your time

Mapleton, Utah Quantity NextDay  2nd Day
KATMQX 100. $19.95  $14.95
. 400 $44.95 $39.95

AntennasWest
(801) 374-1084

CIRCLE 304 ON READER SERVICE CARD

SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
SINGLE & DOUBLE SIDED
PLATE THROUGH HOLES
TEFLON AVAILABLE

* P.C. DESIGN SERVICES
FOR MORE INFORMATION

, Midland
Technologies

34374 EAST FRONTAGE ROAD

BOZEMAN, MT 59715 (406) 586-1190

CIRCLE 252 ON READER SERVICE CARD

Call our toll-free number:

-800-227-5782

1

9
Ple

in front of you, as well as your

cancelled check or credit card
statement if you are having

problems with payment.

MOVING?

Subscription

Problem?

Monday through Friday
a.m. through 5 p.m. EST

ase have your mailing label

g

Think you’ve seen it all?
TAKE A LOOK AT THIS!

QS0 PRO $

(¢

AT

SALES PRO)

Send check or money order to:

(US Fund

MORLAN SOFTWARE ,

EAST LIVERPOOL, OH 43920-0400

y’é}eﬁ

AFTER DAYTON
%’r

o SPECIAL

\% on the entire
QSO PRO Family

S 31,95
S 313.9%

319.95
minty PR % 19,95

liicliing ..‘I']{Ir IENRY

$249.95 521995

sonly. Incl. $2 S/H)

P.O. Box 2400 =

THANK DAYTON

CIRCLE 153 ON READER SERVICE CARD

THE RF CONNECTION

"SPECIALIST IN RF CONNECTORS AND COAX"
Part No. Description Price
PL-259VUSA UHF Male Phenolic, USA made € .60
B3-15P-1050 PL-259 Phenohc, Amphenol A5
83-822 PL-259 Tefion, Amphenol 1 50
PL-259/ST UHF Maie Sdver Teflon. USA 1 50
UG-17% Reducer for RG-58 20
UG-176 Reoucer for RG-59 & MINI B 20
UG-210/U N Male RG-8, 213, 214, Amphenol 295
uG-21B/U N Male RG-8, 213, 214, Kings 4.00
991 3/PIN NMale Pin for 9913, 9086, 8214

fits UG-2 10U & UG-218/U N's 1.50
UG-21Dv9913 N Male for RG-8 with 9913 Pin 3.93
UG-2189913 N Male for RG-B with 3813 Pin 4.75
UG- 146/ N Male to SO-239, Teflon USA 5.00
UGBy N Femaie to PL-259, Teflon USA .00

FRACTION OF OUR HUGE INVENTORY"

TH

213 North Frederick Ave, #11
Gaithersburg, MD 20877

PRICES DO NOT INCLUDE SHIPPING

UPS C.0.D. ADD $2.25 PER ORDER

“THIS LIST REPRESENTS ONLY A

ER.F. CONNECTION

(301) 840-5477

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

CIRCLE 115 ON READER SERVICE CARD

RF POWER

TRANSISTORS

We stock a full line of Motorola & Toshiba
parts for amateur, marine, and
business radio servicing

Partial Listing of Popular Transistors

2-30 MHz 12V. (* 28V)

PN Rating Net Ea. Maich Pr
MRF421 Q 100W $24.00 $53.00
MRF422° 150W 36.00 78.00
MRF454, A a s0w 14.50 32.00
MRF455, A Q 60W 11.75 26.50
MRF492 Q 90w 16.00 35.00
SRF2072 Q 65W 12.75 28.50
SRF3662 (#] 110W 24.00 $3.00
SAFATTS Q SWwW 13.00 29.00
SRF3T95 Q S0W 1550 34 00
SRF3800 Q 100W 17.50 38.00
25C2290 Q BOW 16.75 39.50
25C2879 9] 100W 22.00 48.00

Q Selected High Gain Matched Quads Available
PARTIAL LISTING OF MISC. TRANSISTORS

BFRY96 $2.75 MRAF366 2.75
CD2545 16.00 MGF1402 3.75
MRF134 16.00 NME41137 2.50
MRF136 21.00 PTSBA7T 21.00
MRF137 24.00 SD1278-1 17.75
MRF138 35.00 ZN1522 11.95
MRBF150 87.50 2MN3553 2.25
MRF174 B0.00D 2N3ITT 3.50
MRF208 11.50 ZN3866 1.25
MRF212 16.00 2ZN4048 11.95
MRF221 11.00 2N4427 1.25
MRF224 13.50 2ZN5109 1.75
MRF226 1450 2N5179 1.00
MRF227 3.00 2ZN5589 7.25
MRF237 2.70 2ZN5590 10.00
MRF238 12.50 2N5591 13.50
MRF239 14.00 2N5S641 950
MRBF240 15.00 ZN5642 13.75
MRF245 27.50 2N5643 15.00
MRF247 26.00 2N5945 10.00
MRF 260 7.00 2N5946 12.00
MRF262 8.75 2NG6080 b.25
MRF264 12.50 2ZNGOB1 8 .00
MRF317 56.00 2MNG60B2 9.50
MAF406 12.00 ZNGOB3 9.75
MRF433 11.00 ZMNEQRS 11.50
MRF 450 13.50 2SC730 1.25
MRF453 15.00 25C1307 3.00
MRFA458 20.00 25C1946.A 15.00
MRF475 3.00 25C1947 9.75
MRF476 2.75 25C 1969 3.00
MRFA4T77 11.75 25C2075 3.00
MRFA479 10.00 25C2097 28.00
MRAF485 6.00 25C2166 3.50
MRF485 wexsy 1B.00 25C2312 495
MRF492A 18.75 25C2509 9 00
MRF497 14.25 25C2630 28.00
MRF515 2.50 25C2640 15.00
MRF555 3.00 2502641 16.00
MRFE07 2.50 IN204 2.00
MRFEG30 4.25 40582 7.50
MRFE41 18.00 OUTPUT MODULES

MRFG44 21.00 SAUS 450 MHz 55.00
MRFG646 25.00 SAUITA scam4: 50.00
MRF&48 31.00 SAVE 158 wH; 42.50
MRFEED 10.75 SAVT 148 wHr 42 .50
MRFBAT 2.25 SAV1S 222 wsiz 48 00
MRF846 43.50 MS7TT7T12, M57733  use
MRF201 1.25 M57737. SC1018 SAVT
MRF911 2.00 sSCi1027 use SAUA4

Hi-Gain, Matched, and Selected Paris Available

We stock RF Power transistors for Atlas, KLM, Collins,
Yaesu, Kenwood, Cubic, Mirage, Motorola, Healthkit,
Regency, Johnson, lcom, Drake, TWC, Wilson, GE, etc
Cross-relerence on CD. PT. SD,. SRF. JO, and 25C P Ns

Quantity Pricing Available Foreign Orders Accepted
Shipping Handling USA $5.00 COD VISA MC

Orders received by ' PM PST shipped UPS same day
Next day UPS delivery available

PARTS ORDERS ONLY — NO TECHNICAL
(800) 854-1927
ORDER LINE and'or TECH HELP
(619) 744-0728

FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos. CA 92069
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Number 26 on your Feedback card

PRroPAGATION

Jim Gray Wi1XU
210 Chateau Circle
Payson AZ 85541

HOT DX!

June has several interesting
characteristics including the long-
est day of the year; the greatest
amount of potential ionization;
and the longest band openings
from our part of the world to DX

Jim Gray W1XU

bers and solar flux values are
climbing, so good openings may
occur, In particular, look for the
gray-line DX along the darkness
path at dawn and dusk, since sig-
nals can be excellent at these
times.

The best days for any DX path,
particularly the difficult ones, is
when the solar flux rises to about
100 or more, and the magnetic
field is quiet (G). The A and K in-

EASTERN UNITED STATES TO:

GMT: oo o2 o4 O8 O8 W0 12 WM W W N xn
ALASKA — | — — | — — - w | — - | == =
ARGEMTINA 0 20 70 | so0 | aon | — - -- - -_— 10
AUSTRALIA — | = -— 10 0| 40D | 200] 2oD] — - — —
CANAL JOME 1s| ] ] —] —] —] 20] 0 0| — |100| 15
ENGLAND 20 | — pO/EORO/8Q -~ _—] —] =] - m| 20] 20
HAWAII 150 21 10 20 | &00 ) 40D _ =] == -_ — | 136
INOIA 20D j200 | - - — g —] = a— | =] —
JAPAN | =] =] =] =] =] W =] =] = ]| =] —
MEXICD 15 20 20 = - -— 201 20 20 == | 1O 13
PHILIPPINES | =] =] —] =] =] 20D == ]| == | =] =] -
PUERTO RICO 1% 20 20 - — - 201 20 20 == | 10D 15
SOUTH AFRICA -- 40 &0 200 f 0 == == —— - == 200 | 20D
20 poligrofe] -—| = —_ -] =] =] - M| 20
u.s. 5 R. og Al | N
WEST COASY 40 | 80 — 20| 20| 20| ts| 40

UNITED ATES TO:

locations. It is also the month dexes for the day and the solar ::::m. T
when VHF opportunities abound.  flux, may be found by tuning in to e R P S T R T TS T e e i B
The general conditions for DXare WWV at 18 minutes past each CANALZONE |20 |20 | 20 | sonl sonl — | 20 | 20 bs/20l1s |1oo |10
expected to be good for the first hour. Because WWYV gives data ENGLAND 20 |— laop]l won] — | — | 200lz00] —|— | 20] 20
ten days of the month, fair to poor for the previous day and the ex- HAWALI 15 l1s |20 |20 | 20| 400} 20 20] -] | — | 150
for the next ten days, and fair to  pected data for the following day, e ] el el =il = (e, koo ll M e fioodl e
good for the last ten days. The plot trends may be made. s e e e u
. b = ¢ . . MEXICO 20 |20 | 20 | son] &opl — | zo0 | 20 B5/20f 1% | 10D | 10D
daily forecast will indicate the Bear in mind that daily forecasts e U e mhee e ) GRS £ 1 e, gpen [ e
f.:laﬁ_.rs on which the magnetic field may vary one way nr_the other, by PUERTOMIEO |20 | 20 120 | — | — | — | 20| 20 ho/20] 15 |00 ] w0
IS expected to be unsettled (F), to  a day or two. Sometimes the sun SO ARRICA. |- | = Hon 1200 1200 [im= | =1 o=l com | iom] lo= ] —=
active (P). DX will not be as good and magnetic fields don’'t behave U.5.5. A = ]=]=]=<]<=|mn]am] =] =] =1 —
as it was‘.. iI'I. Mar{::‘h—Aprll, or as as predr;ted at ail..thal makes WESTER UNITED STATES TO:
good as it will be in September—  propagation forecasting as much
October, but the sunspot num- an art as science! ALANA ol = e ot A e T ) Y el s i
ARGENTINA 15 (200 0 g = e == (O] = s = ;
AUSTRALIA 15 | 15| 15| 20 |20 po/ao| sOpo/sd — | — | — ]
CAMAL ZONE ool 15 | 20| 20 Jsop Jamn | —[20 |20 |— |15 | 108
! ENGLAND g | o] =] =] =] —j20]— |— |— | xm@
JUNE e D ) 2 ~
' 15 | 15 PS5/ 20 } possngo/ag — 20 |- 1504 15
SUN MON TUE WED THU FRI SAT e S e T N e e e et T —
1 2 3 4 AP AN g (. - w | 20200 lacn 200|200 ] — |- -—
F G G G G MEXICO 10pt 15 120 i) AOQD | 40D | — 04! 10 | 10K
- PHILIPPINES — | —] — 200 |2an]— }— |zen]2om]|-- |— |-
5 6 7 8 g 10 11 PUERTO RICO ool 15 20 |20 (AGp 40D )| — (20 [20 [-- |15 | 10D
SOUTH AFRICA — = | == 12008 |200 ) == a2l == - - - .-
G G G G G G F V.5 8 R zop] 200200 |- |-= |- |- J2o0]-= |-= |-= |-
12 13 14 15 15 17 1B EAST COAST 40 i - we | == = -— z0 20 20 15 [ &0
F-P F-P P P P P P-F
19 20 1 2 23 24 25 .
e e - f B_F " £ G G The band openings are for June, July and August. Note that a (D)
- - - will indicate a difficult path. Try on days when the geomagnetic field
26 27 28 29 30 is quiet (G) and when solar flux is 100 and greater.
G G-F F F-G G

Tropospheric Propagation

Summer usually brings with it enhanced propagation
conditions for the VHF and UHF bands. Most of the weather
occurs in the lower portion of the atmosphere, or tropo-
sphere, and many times certain weather will support VHF/
UHF propagation over hundreds of miles, well beyond nor-
mal line-of-sight.

Atmospheric conditions can bend radio waves, just like
they affect light to create mirages and other optical illu-
sions. In the case of radio signals, the distribution of water
vapor has a dominant effect on tropospheric propagation.
Water vapor content, atmospheric pressure, and tempera-
ture all determine the atmosphere’s index of refraction, n,
which is a measure of air's transmission characteristics. In

particular,n =1 + N x 10° , where N is called refractivity.
Refractivity is calculated by N = (77.6P/T)+(4810e/T2),

~where P is atmospheric pressure in millibars, T is tempera-

ture in degrees Kelvin, and e is the water vapor pressure in
millibars.

When all of these variables change quickly as a function
of height, or when the atmosphere is layered as in the
case of a cold or warm front, tropospheric propagation can
be very favorable. In fact, if n changes very sharply, say
within the lower 500 feet of the atmosphere, signals can
become trapped in a tropospheric ““duct.”” Ducts can even

support microwave propagation over distances of 1000
miles or more!
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Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

eRepeaters
elLinks
*Remote Base
VHF,UHF

eReceivers
eTransmitters

eAntennas

Aﬂﬁ
f

HI Pro E EXPANDABLE REPEATER SYSTEM

eStandard and
Computerized
Controllers

eStandard and
Computerized
Auto Patches

*Duplexers

W)

* 4 NEW CONCEFPT IN REPEATER DESIGN, THE Hi Pro “E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAFABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19INCH RACK MOUNTABLE CABINET
« THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON, THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY. IDENTIFIER, AUTD PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC.
* AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATOHRS. ALL

ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS,

600 Westtown Rd.

West Chester, PA 19382

MAGGIORE ELECTRONIC LAB.
Phone (215) 436-6051

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIRCLE 47 ON READER SERVICE CARD

CTM is the ham radio and computer
magazine with that “down home
flavor”, dedicated to the practical
aspects of Amateur Communications.
Just starting out? You’ll find our well-
illustrated tutorials friendly and open;
we show you how. If your interest is in
High Tech, you’ll find reviews and user
reports of the latest thing to come down
the pike and they are written so you can
understand them too! If your interest is
in training, you'll find articles for ham
radio, computers and emergency
communications.

You'll find it ALL in CTM

f=—————1
:&] Add 5% for credit cards lm:

Name:

Call Sign:
Address:

City:

Phone No. (_)

Hey LOOK !

Your Friends have been talking!

The Secret's Out'!

$18. year U.S. - 6 Months $10.
Mexico & Canada $32. year
Other Countries (air) $68. (Surface) $43.

C1TM Magazine
Circulation Manager
1704 Sam Drive

Birmingham, AL 35235
(205) 854-0271

There 15 always time for some
friendly fun that you don’t need a
license to enjoy — and appreciate. ..

Are you into Packet Radio? Thinking
about it? Then you definitely need
CTM! During 1987 we had 65 packet
and packet related articles and that
doesn’t even count the other HAM
articles or the many Computer articles.
The other four ham magazines* only
had 26 packet articles during 1987.
There’s something for everyone in
CTM! Jump right in, you'll find the
natives friendly — and helpful, too!

*CO™ 35 anticles; Ham Radio™ 10 articles:
QST™ 5 articles and 73™ 6 anticles = 26
articles for 1987 for the other ham magazines...

NOW which do you need to
SUBSCRIBE?
CTM of course!

CIRCLE 11 ON READER SERVICE CARD



Hamsars

Number 27 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WASZIB
2310 Romayor Court
Pearland TX 77581

Spaceborne Bits

Amateur satellites and 73's
theme this month, digital commu-
nications, have much in common.
Excluding CW telemetry, digital
hamsat-generated transmissions
began with AMSAT-OSCAR-7.
This satellite used RTTY as an al-
ternative to CW for communicat-
ing its vital signs to control sta-
tions on earth. There's been a
rapid move to high-speed ASCII
and packet since this beginning in
the early seventies.

AMSAT-OSCAR-10 used PSK
(Phase Shift Keying) at 400 baud
as the primary downlink of teleme-
try. This speed and format is also
incorporated in the system on
board Phase 3C. Only a few sta-
tions around the world are desig-
nated for ground control of the
salellite’s functions. Before the
memory on A-O-10 gave out,
these stations were able tc leave
short messages for each other via
specially designated parts of the
telemetry data stream set aside
for this purpose. It worked well as
a limited form of store-and-for-
ward communications.

The UoSAT series have provid-
ed many with an opportunity to
experiment with automalic data
capture and telemetry decoding
using mainly 1200 baud ASCII.
With several passes a day from
two satellites, UoSAT-OSCAR-9
and UoSAT-OSCAR-11, it's easy
for interested hams to find orbits
that fit their operating schedules.

Store-and-Forward

In addition to the telemetry and
bulletins, UoSAT-OSCAR-11 pro-
vided the first amateur satellite
store-and-forward system for use
by hams not actively involved as
ground control stations. This DCE
(Digital Communications Experi-
ment) on U-O-11 has allowed
global communications for desig-
nated stations active in the experi-
ment and others with packet con-
nection to them. The DCE shares
downlink frequencies with the
beacon and uplink frequencies
with satellite command channels,
S0 access must be limited.

Gateway stations have been
created to allow other amateurs to
pass messages through the sys-

tem. These stations collect traffic
from local and regional packet
systems and send the messages
to the satellite while downloading
messages for local distribution.,
Harold Price NK6K in Redondo
Beach, near Los Angeles, is one
of the U.S. stations set up to for-
ward traffic through U-O-11.

In August of 1986, Fuji-OSCAR-
12 became amateur radio’s first
packet radio satellite available for
general use. Although power bud-
get problems prevent long contin-
uous operation, this offering from
the cooperative efforts of the
Japan Amateur Radio League,
JAMSAT and NEC, may be used
by any licensed amateur with the
desire and equipment needed to
do the job. Due to the special
equipment requirements, there
aren’t many stations using this re-
source, This is both good and bad.

Two-sided Coin

On the good side, it keeps activ-
ity 1o a manageable level. The
satellite can only handle a limited
number of “connected™ stations
at atime. Imagine the confusion of
a single digipeater with most of
the United States able to hit it via
line-of-sight. If this "'digi’”" only
provided bulletin board service
most of the time like F-O-12, any
reasonable communications
would be uncontrollable, since ev-
eryone on the system simulta-
neously attempts to upload mes-
sages and read replies.

The bad news is that for many,
F-O-12's digital transponder is too
much effort for too little return.
Look back to the August 1987,
Hamsats column. A station mini-
mally equipped for F-O-12 Mode
JD (the digital mode) will have
two-meter FM with reasonable an-

tennas or power or both; 70cm
sideband receive capabilities;
with an automatic circuit for
Doppler correction of the down-
link frequency during the pass; a
PSK modem hooked to a packet
radio TNC (Terminal Node Con-
troller); and a computer. Other
niceties that make the system
more manageable include an au-
tomatic computer-driven rotator
system and high-gain circularly-
polarized antennas with power
and preamplifiers. It is also useful
to have a way to capture all of the
activity on a pass via recorder,
disk storage or paper print-out.

A few hundred hams around the
world have pul the pieces togeth-
er, but for others, the wait for
packets from space continues.

P3C’'s New Offerings

With the launch of Phase 3C, a
new form of packet radio experi-
ment from orbit will begin opera-
tion. Although access won't
be limited to select stations,
the equipment requirements will
keep away all but dedicated en-
thusiasts.

RUDAK (Regenerating Trans-
ponder for Digital Amateur
Communications) uses 1269 MHz
2400-baud PSK for the uplink and
400-baud PSK on 435 MHz for the
downlink. The exact frequencies
are shown in Table 1. A complete
RUDAK earth station will start with
a PSK modulator; two-meter
transmitter set up for the neces-
sary bandwidth to handle 2400
baud; and a two-meter-to-24cm
transmit converter with power am-
plifier, For receive, any good 435
MHz multi-mode rig will do. The
antenna for 24cm should be at
leasl a 45-element loop Yagi or a
four-foot dish with circular feed.
An 1B-element crossed Yagi with
preamp will work well on 70cm.

The heart of the system in-
cludes a computer, or terminal,
and a modified TNC2 (or clone)
with an appropriate demodulator

-._Maﬂ_&'ﬂ_: UPan:

Mode S:

| 435.420-435570MHz

145.976-145.825 MHz
145.812 MHz
145.985 MHz

11269.620-1269.330 MHz
144.425-144.475 MHz
1260.710MHz
435.651 MHz

2400.711-2400.747 MHz
2400.325 MHz

Table 1. Revised Phase 3C Frequency Plan
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connected to the modem discon-
nect jack inside the TNC. Like the
F-0-12 modems, nothing is avail-
able in commercial form prior to
launch and subsequent proof that
the system works in orbit. Empty
circuit boards from AMSAT DL in
West Germany or AMSAT UK in
England can be purchased for
those who can't wait.

It will require serious effort to
build a complete system. The ma-
jority of RUDAK users will likely be
European satellite/packet experi-
menters until competitively-priced
24 cm radios and appropriate
modems can be bought or con-
structed from kits available here in
the states.

The Next Generation

A third UoSAT spacecraft,
UoSAT-C, is currently under con-
struction at the Engineering Re-
search Unit at the University of
Surrey in England. It is scheduled
for launch as early as the end of
this year on a Delta launch vehi-
cle. The orbit will be circular and
500km high with a 43° inclination.

Among the many experiments
on board is PCE (PACSAT Com-
munications Experiment). Using a
Mode J style system with two-me-
ter uplink and 70cm downlink, the
PCE will be available for amateur
radio use, while additional fre-
quency allocations may be used
by VITA (Volunteers in Technical
Assistance) outside the amateur
bands. VITA activities will focus
on message store-and-forward
from remote areas to provide
technical assistance and disaster
relief. Access will be much easier
since the system will use FM up
and down with standard TNC's
and no external modems.

In a recent demonstration of the
potential of a LEO (Low Earth Or-
bit) packet satellite operation to
U.N. officials, AMSAT NA Presi-
dent, Rip Riportella WA2LQQ
used a complete station carried in
an attache case. With external
ground-plane antennas in place,
the station could be used for reli-
able and portable satellite com-
munications through a future
PACSAT. Such a system would
be used primarily for emergency
use from remote locations.

Companies supporting the
demonstration included Radio
Shack with a new model lap-
top computer, Yaesu with the
latest miniature HT's, and Tasco
of Japan with their new ultra-
miniature TNC, the size of a
cigarette pack. The day for easy
satellite packet operation may
come soon.



8J1JAS

Photo A. Fuji-OSCAR 12 QSL
card.

QSLs Available

For those who have listened
to or operated through F-O-12,
the JARL has a very nice full-
color QSL available for a re-
ception report of the downlink
telemetry. A sample is shown in
Photo A. Send to the JARL, 1-14-2
Sugamo, Toshima, Tokyo 170,
Japan.

The University of Surrey has
QSL cards for reception reports of
U-0-9 and U-O-11. A U-O-11 card
is available by sending a detailed
report of digitalker reception dur-
ing the Skitrek/Project Nordski

Comm operation to: UoSAT
Spacecraft Engineering Re-
search Unit, University of Surrey,
Guildford, Surrey GU2 5XH,
England.

Field Day

June is Field Day month and a
satellite station in the woods or out
on the beach is great fun. Satel-
lites available for use this year
may include RS-10/11, A-O-10
and F-O-12.

For RS-10/11 a simple station
should do the job, but don't cut
corners. With the transponder full
of stations looking for the bonus
points for a satellite QSO, those
with only a few watts to quarter-
wave whips will have trouble get-
ting a complete exchange
through. For two-meters, use a
small to moderate beam, and on
ten meters a dipole will work fine.
Hopefully, the satellite will be in
Mode A only, since simultaneous
Mode K operation, with its 15-me-
ter uplink, will put a lot of earth-
bound Field Day participants un-
wittingly in the transponder
passband. Watch out for genera-
tor noise, the HF stations nearby,
and take along a preamp.

AMSAT-OSCAR-10 should
be in full sunlight by the end
of June. Check the AMSAT nets
for the latest schedule of opera-

Launch and Orbit
Launch by: NASDA, with H-l rocket
Orbit: circular, altitude of 1500km

Pernod: 116 minutes
Inclination: 50 degrees

Construction
Weight; 50kg

Size: 400mm (dia) X 470mm (height)

Antennas

Power

Storage Battery: NiCd, 6AH

Launch at: 20:45, 12 August, 1986 UTC

Launch from: Tanegashima Space Centre, Japan

Configuration: polyhedron of 26 faces covercd in solar cells

Receiving: A quarter Wave slanted monopole at the top of satellite
Transmitting: A turnstile at the top for analog signal, and a turnstile at the bottom
for digital signal; both radiate circular polarized wave.

Solar array: outpul B.5W,n/p silicon 2cm X 2cm

Table 2, Major Specification of JAS-1

tion. The satellite experiences
a little eclipsing on almost every
orbit in 1988, so strict adherence
to posted schedules is impor-
tant to preserve the batteries.
Antennas for this satellite are
not quite as portable compared
to an RS-10/11 arrangement.
A 14- to 20-element crossed
Yagi with preamp for the Mode B
two-meter downlink, and 25 watts
to a 16- or 18-element crossed
Yagi on 70cm should be suffi-
cient. Some hams have made
several contacts on Field Day
with much less, but usually with
a very experienced satellite

chaser operating the station.

For F-O-12, the antennas used
for A-O-10 will do the trick, but
that's assuming that the satellite
is available for Mode JA, the
analog transponder mode, for
Field Day. Last year the satellite
was scheduled for JD operation
for the duration of the outing.

Get your club or group involved
with a satellite Field Day station. It
does not count as a transmitter in
the final tally, yet it can make a lot
of points if conditions are right. It
is also a fine opportunity to
demonstrate the fun of hamsal

activity &l
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TEecH TIPS

Number 28 on your Feedback card

PC-Board Fabrication

W.C. Cloninger's article, "'EZ
PCB's," was very interesting (73
Amateur Radio, August 1987).
TEC-200 film is unquestionably
the easiest of several PC board
processes that | have tried, but it
does have its limitations. | would
like to share some of my PC-board
fabrication experiences with other
readers.

Be aware that thermal expan-
sion of TEC-200 film while trans-
ferring an image to the copper sur-
face tends to spread or smear the
pattern. This effect is small and
does no harm in most cases but
could be a problem with large
boards, especially those with very
fine traces.

A far more serious problem is
size change when photocopying.
Most office photocopiers don't
make copies that are exactly 100
percent of the original size and of
course the error is doubled when
making a reversed image. | had to
discard some etched and drilled
boards because the holes didn’t
even come close to matching pins
on a long connector. Check di-
mensions on the final film before
proceeding with the remaining
steps. If the error is too large, try
another copy machine.

With regard to etching, the au-
thor alludes to warming the
etchant to speed up the process.
As a matter of fact, heating the
etchant to 90° to 115° is mandato-
ry to achieve advertised etching
times. | used a 250 watt heat lamp
about 12 inches above the tray.

Continuous agitation to bring
fresh etchant into contact with the
copper is also essential. A motor-
ized tray rocker is handy (though
not essential) and numerous de-
signs have appeared in amateur
radio publications. Experimenters
who make many boards may want
to build a bubble etcher for even
greater efficiency. Jim Stinson
has described an easy-to-build
efcher that utilizes a plastic refrig-
erator box and an aquarium air
pump in QST, November 1984,
page 45,

Finally, don't "‘push’’ the
etchant too far. Depleted etchant
works slowly and produces poor
results. For tray etching of aver-
age to large size boards, | use just
enough etchant to cover the board
and discard it after a single use.

This procedure may be modified
when making several small
boards or for bubble etchers,
which generally require a larger
volume of etchant.

Experimenters should not feel
intimidated by these comments.
Printed circuit board fabrication
isn’t as difficult as it might appear
and TEC-200 film is an excellent
way to get started. Proceed care-
fully, making corrections if need-
ed, and you're likely to turn out a
perfect board on your very first at-
tempt.

Scott Hofer N7DFR
Federal Way WA

Flashlight Battery Hazard

Recently, an individual re-
placed the 1.5 volt, D-size batter-
ies in a flashlight. The batteries
were of two different brands and
types (one general purpose and
one alkaline battery), The flash-
light was checked for operation
and issued for use. Ten minutes
later a worker returned the flash-
light as inoperable. The inopera-
ble flashlight was placed aside
and a new flashlight issued.
Twenty minutes later, the inopera-
ble flashlight was checked for
condition. The handle was too hot
to hold and nearly burned the indi-
vidual handling the flashlight. The
individual then used a cloth to
empty the batteries into a metal
container so as not to damage the
counter top. The plastic covering
of the alkaline battery began to
melt and was too hot to handle for
1.5 hours. The incident was re-
ported o wing safety of an AF
Form 457, Hazard Report.

Investigation of the incident
found a warning on the alkaline
battery which read: ""Do not dis-
pose in fire, recharge, put in back-
wards, mix with used or other bat-
tery types. May explode, leak or
cause personal injury.” The inci-
dent was caused by the mixing of
two different types of batteries. Al-
kaline and rechargeable batteries
(nickel-cadmium) should always
be used by themselves.

Normally, general purpose (car-
bon-zinec) and heavy duty (zinc
chloride) batteries may be mixed
together in the same flashlight or
electronic component (portable
radio, tape player, etc.). However,
alkaline and rechargeable shouid
always be used alone and never
mixed with any other type of bat-
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Fig. 1. (top left) How to
configure the circuit
parts for ""Connecling
Circuit” to fit inside the
DIN plug.

Fig. 2. (Top right) Circuit
to interface the PK-232
with the IC-02AT.

Fig. 3. (bottom) The
patch cord connecting
the PK-233 with the
02-AT.

tery. Mixing of either of these two
types of batteries could cause a
hazard. For example, if a
rechargeable battery and an alka-
line battery is used in a flashlight,
the rechargeable battery will prob-
able lose its charge first. This may
cause the alkaline battery to re-
verse its charge or leak.

The alkaline battery is an ex-
tremely powerful battery and
should be handled carefully fol-
lowing the manufacturer's in-
structions for the battery and the
equipment being powered by the
battery. If the spring in the battery
compartment should tear the pro-
tective coating of the battery, i
could cause the battery to short
out and overheal. An alkaline bat-
tery that overheals can reach a
temperture of 200 degrees
Fahrenheit, which could cause
burns when handling. For this rea-
son, alkaline and rechargeable
batteries should be handled care-
fully at all times.

Craig Bledsoe K4TXK
Fairbanks AK

A Quick HT Holder

An inexpensive dashboard
mount for handheld transceivers
can be made by attaching a colo-
nial-style strap-iron drawer pull to
the top of the dashboard with
screws. Bend the ears slightly to
compensate for the slant of the
dashboard padding. Hook the
HT’s belt clip over the handle.

Screw a small cabinet hook to
the dashboard to hold the power
and antenna cables out of the way
of the HT's front panel.

The HT can easily lift off the
mount and use it anywhere in the
vehicle. A number of holsters and
mounts are available on the mar-
ket for holding an HT on a vehicle
dashboard. These are much more
expensive than this simple han-
dle, and none holds the HT any

better. Also, they take up much
more room on the dashboard
when the HT is not present.

Charles E.Cohn KK4CS
Austell GA

Connecting Circuit

| have read with interest the
1987 issue on Packet. The circuit
to connect an IC-2AT is interest-
ing. However there is a much sim-
pler way todo it.

| have been using an IC-02AT
for more than a year with an
MFJ-1270 and later with a
PK-232. | obtained the information
on how to connect my rig to the
TNC from the local BBS VE7KIT. |
don’t know who originated this
connecting circuity. It's Not Me!
And | don't take credit for it!! But it
works really well!l One may have to
experiment with the value of the
resistance the recommended
33k{) worked fine with my system.
| don’t have any RFI problems and
my TX Delay works fine at zero. |
built the whole “circuit™ in the DIN
plug itself (isolating the leads to
avoid shorts) as there is only a cap
and a resistor.

| have seen this circuit on our
BBS for months and | thought it
was available on all BBS. As far as
| know it works for the IC 2-AT as
well as the 02-AT.

Patrick M. DuBois
Richmond, B.C. CANADA

Ten Meter Ground Plane
Antenna

Now that the sunspots are re-
turning and lower grades are ad-
mitted to ten meters, many people
are shopping for suitable anten-
nas. My choice was to build a
ground plane, using a matching
system which was widely used
(commercially) on two melers
about twenty years ago, which
some people call a Beta malch.



Actually, it is a shorted stub in par-
allel with the feed point, using one
of the radials as part of the stub. It
is very tolerant and broad-band-
ed, which is important on such a
wide band as ten. | made mine for
29 MHz, because | am interested
in FM, but it works adequately
over the whole band. Longer di-
mension would lower the frequen-
cy to your choice.

Radiator and radials are 8" 2"
long and the stub is a 19" piece of
RG8U, with cover and braid re-
moved, wrapped in a loose spiral
around the radial to keep it from
sagging. Make all of the elements
adjustable so it can optimize for
frequency and SWR. This is a
grounded antenna, for DC and
perhaps also for lightning!

B

=

Fig. 5. Bracket for coax socket.

Improved J Pole Match

| have liked J poles for years
and built many of them, but never
found a simple way to get a com-
pletely flat SWR. Now | have. It
looks a little unconventional in
theory but it measures well. |
made this one with square alu-
minum tubing, which is easier to

Fig. 6. Construc-
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matching section, at DC ground
potential at the bottom, in the
usual fashion. Remember that
on these frequencies, lead dress

of coax affects SWR as does
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installation with a meter for best
results. 58]
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%% Super Comshack 64 **x |

Programable Repeater Controller/HF & YHF Remotes/Autopatch
Rotor Control/Voice,CTCS55,2 Tone Paglng_ru:irr Logging/Unlimited Yocabulary

REMOTE *1

CS645 " HR1*® CART® C58 *BASE TX/RX

REMOTE =2

.F TT2IRST6TTSTII/BY)

REPEATER COMTROLLER
*Change all variables remotely

®ovnthesizad voice ad). pitch/ Speed

*Program mail box or select 1D
tall mess with touchtones from M
®alarm clock & auto excule miode
* Macro commands/ user logging
*individus! usar scoess codes
*Cooe pract ice & voios readback
*Multifuncton voice alerm cloo
Hi. REROIE *!
“20 Macro mem /50 maoe |
*5cen un/down sel rateor slep
*yououam & confiros COmmands

3Henes

LOMMODURE O4

The CS645 1 the mes! advanced
control Sy=stem gvallshie 5 oy

| price Total control of your ham
shach /clul station Each aser hes
individs] oo o el
privilages grantad by the conlrol
op. All user’s Togoed 1o disk &Jor
printer. Hi/lo priority petch &
secur ity/monitor / lock modes

ROTOR CONTROL |NEw SOF TWARE ¥4 4

lalking Packet BES Input soon.

AUTGPATCH & BEVERSE PATCH
*1000 ( 18 aight el * s stored
* 300 users/CTCSS & 2 tone paging
*50 sable/disable tel #'s

k C5645 §349.95

‘ !-1. ship USA; incl, computer
niorfece, disk, cobles & monunl
simplex version inc. on rieguost

*|ndividual access privilages
*Directad/general & reverse psge
*Full or Half duplex { level cont, )

# Secur ity mode’ 7T readbech on/all
*Siore MCI/Sorint (el ¢
*Reverse Paich active all mooes
*Lall watling/quick dial & ressd

| Y.HE. RENOTE =2

*Dusl YE0 s Rew SpintA0DR oetect
!‘:w-‘: Sean e & offsel/ver resume

| *Row & col freg control RAP $149.95

SYSTEM OPTIONS

*External Relay Control 3 DPDT relays +
5 open collector outputs..C5-8879.95
*LPROM Auto boot Cartridge cusiomized
with your system ... .CART$99.95
*Besm control, spesks bear wny and rolales
beam i oagresincre HM1 $49.9%5
"Marwasl (Refunded)  .MN1 $15.00

*LEAD{ Seilcher P35 DEPS

MiNI {BEAR CAT) COMPUTER CONTROL FT-727R

Programs and Scans | (00 ch

Hl 1o @ power ful 100 ch. scenner A programs ail for fHield use

works on all computers !

alar ms, observe codes includes basic program for C64 VIC20/C1 28

in Haym/Gener &l coverage Conwer (s

*Dugiial "S" meter - slogs soan
from 54 1-9) Agto resumes
*Loaos & programs all FT-72 7R
porameters in less that 15 sece

*|ncludes hardware & disk for CH4 1

et | 1AGI A
"ok 75F aliceent
*Dutputs Sv &7 amps
nd 5 var 60H2
*Crysial time bese
*Fluge infto C64 power
MODEL DCPS.......$119.95 weW

MODEL 7275 §39.95

412 s
digit “sirings”, sound

MODEL DAP $89.95

“Audio Blaster® ICO2/04. 2AT U6 FT209/727;23/73R
Modeie installs Inside lhe radio in 15 M Boost sudio to
| wall! Low siandby & ain/Corrects low audio/ 1000's of
sers Minsture sudic smplifier--¢

Tire, Emergency, when 1| reee to 0e HEARDI
. WOV FOR FTTS/25R DRDEW = [ () 400 lavs nich state (otional 4 gyl

-, | T 1
]| wow! trats loud |
| T Vo T

HMOOEL AB1-S §22 93

MODEL AB1-319.95

Touchtone 4 Digit Decoder
& on/uff latch with all 16 Digits

" [Expandab e

I3 Rapoalor
[y ¢ on/olf
;L '; contral

*Low power CHOS «5 10 + 12 Yoils
*Usar programable 50,000, 4 gigh codes
®5end code once 1o turn on, ajain 1o turn off
*Momentary & Latch output arives relay
*Wrong digit reset, no falsing, 2 to 4 Owgits

k BE s — SERVMS
LO‘O atour fni= = i

“ON WINDOW ™’ Line

VHF UHF

(140-175) (420-520)

e No Hole e 3 db gan

® Easy o Mount ® No Hole

® Augged i ® Easy to Mount

* Superior g * Rugged
Performance 3 ® Superior

& Radialor Snaps Performance
On and Off ® Radator Snaps

® Competitively Priced On and Off

e Compelitivelv Priced

*Muls pesher 50 until call s racerved

exiracustom Iatch (72251 ICs 3695 @
“Model 15D $59.95

ENGINEERING CONSULTING = 583 CANDLEWOOD ST.=

CA. 92621

MASTERCARD = VISA ** CHECK™ M.O. = CA RES.ADD &% TEL. 714-671-2009

WNFODTECH Mt

The Info-Tech M-6000 is the most powerful RTTY decoder you can
buy. Simply connect to your receiver's audio output and add a video
monitor to expenence the exciting world of advanced RTTY mon-
toring. Too many features and modes to list here. Write for a free
spec sheet and a free pamphlet ttled: Listening to RTTY on Yowr

Shortwave Radio. Reg. $849.95 On Sale $50 Off. Only $799.95

= e

Info-Tech FAX Sale!

The Info-Tech M-800 is the inexpensive way to receive high reso-
lution facsimile prints on your compatible plain-paper dot matrix
printer. There are many FAX stations on SW and satellites transmil-
ting maps, weather information, marine chans and press photos.
Write for a free spec sheet, list of compauble printers and a free
pamphlet titled: Receiving Facsimile on Your Shortwave Radio.

Reg. $349.00 OnSale$500ff.  Only $299.00

Toll Free:

Universal Radio
1280 Aida Dr. Dept. 73

Reynoldsburg, OH 43068

800 431-3939

In Ohio: 614 866-4267

Please add $8.00 for UPS
shipping. Visa, Master-
card, Discoverand checks

accepted. New 70 page
SWL catalog sent with

each order or $1.00 with-
out order.
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Cellular/Trunking
(800-895 MHz)
® 3db Gain
® No Hole
e Easy to Mount

® Rugged - Goes through Car
Wash Without Removal

® Superior Performance
® Broad Bandwidth

& Smalf Size

e Compelitively Priced

—— 3900-B River Road

?rw:f_*:.—_:f— E:E_i.:"—:*, e ® Schilier Park, IL 60176
COMMUNICATIONS ANTENNAS 112.671-6680
brings imagination and innovation to
antennas ...... and has been

since 1948 1!

CIRCLE 163 ON READER SERVICE CARD

Converts Your
HT to a Powerful
Mobile Unit

NAVAL ELECTRONICS, INC.

5417 Jetview Circle » Tampa, FL 33614
Phone: 813-885-6091 « Telex: 289-237 (NAVL UR)

CIRCLE 151 ON READER SERVICE CARD



Number 29 on your Feedback card

_BARTE_R 'N’ BUY

QSLs TO ORDER. Variety of styles,

colors, card stock. W4BPD QSLs, PO

Drawer DX, Cordova SC 29039.
BNB260

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordova
SC 29039. BNB261

QSL CARDS-Look good with top qual-
ity printing. Choose standard designs
or fully customized cards. Better cards
mean more returns to you. Free
brochure, samples. Stamps apprecial-
ed. Chester QSLs, Dept A. 310 Com-
mercial, Emporia KS 66801, BNB434

LEARN CODE on your IBM-PC (or
compatible) or Commodore C64/128.
CODE-PRO takes you from no knowi-
edge to proficient copy. $10 plus $2
S&H. Specify computer and IBM disk
size. TRIO TECHNOLOGY, Depl. 861,
PO Box 402, Paim Bay FL 32906.
BNB490

POST CARD QSL KIT Converts post
cards, photos to QSLs! Stamp brings
circular K-K Labels, PO Box 412, Troy
NY 12181-0412. BNB498

COMMODORE REPAIRS We are the
largest Authorized Service Center in
the country and we repair your Com-
modore computer within days. (Our
prices are low; eg. C64-$39.95 com-
plete)... COMMODORE/AMIGA
CHIPS. Authorized Distributor, Facto-
ry Fresh. #6510/6526-$9.95, #6581-
$12.85, #6567-514.75, #B701-57.25,
PLA/B2S100-$12.95,- 901 ROMS -
$10.95, Amiga chips, and many others.
Ask about quantity discount. (WE SHIP
WORLDWIDE)... “"“THE COM-
MODORE DIAGNOSTICIAN", an in-
valuable double sided laminated guide
for fixing your C64/1541 drive. It diag-
noses 72 variables and tells you what
chips are faulty. $6.95 plus $1 ship-
ping... VISA/IMC... Kasara Microsys-
tems, Inc., 38 Murray Hill Drive, Spring
Valley NY 10977, Call Toll Free 1-800-
248-2983 (Nationwide) or 914-356-
3131, BNB529

WRITTEN EXAMS SUPEREASY.
Memory aids from psychologist/engi-
neer cut studytime 50%. Novice, Tech,
Gen: $5 each. Advanced, Extra: $10
each. Moneyback guarantee. Bahr,
Dept. 73-4, 2549 Temple, Paimbay FL
32905. BNBS531

S$B-220 OWNERS!—Enhance perfor-
mance—add new features. 11 step-by-
step mods which include: tuned-input
6- and 160-meter operation, heavy-du-
ty power supply mods, full QSK opera-
tion, solid-state bias control, and many

more. Source of parts included. One
time 50% rebate for new mods submit-
ted and two free updates. 10 pages of
tech info on the 3-500Z. Order today—
$10 per copy plus $1 postage. SASE
for info. Bob Kozlarek WA2SQQ, 69
Memorial Place, EiImwood Park NJ
07407. BNBSB1

MARCO: Medical Amateur Radio
Council, operates daily and Sunday
nets. Medically oriented amateurs
(physicians, dentists, veterinarians,
nurses, therapists, etc.) invited to join.
For information, write MARCO, Box
73's, Acme, PA I156I10. BNBG12

WANTED: EQUIPMENT AND RELAT-
ED ITEMS. THE RADIO CLUB OF JU-
NIOR HIGH SCHOOL 22 NYC, INC., is
a non-profit arganization, granted
501(c) (3) status by the IRS, incorporat-
ed under the laws of the State of New
York with the goal of using the theme of
Ham Radio to further and enhance the
education of young people. Your prop-
erty donation would be greatly appreci-
ated and ackowledged with a receipl
for your tax deductible contribution.
Please contact WB2JKJ using the call-
book or telephone 516-674-4072, 24
hours, seven days a week. Thank you!

BNBB21

SUPERFAST MORSE CODE SU-
PEREASY Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technique.
$10. Both $17. Moneyback guarantee.,
Free catalog: SASE. Bahr, Dept 73-4,
2549 Temple, Palmbay FL 32905,
BNB624

HOMEBREW PROJECTS LISTS and
radio magazines index information
SASE. WB2EUF, Box 708, East Hamp-
ton NY 11937. BNB626

DEAD BATTERY??? NiCds/Inserts/
Rebuilding. Pager (1.3V150mAh)
$3.75, Cells (all sizes) '"Write." Re-
placement packs: Yaesu FNB2 /
Wilson BP4 / Maxon CPOS500 $23.95,
Santec 142 $21.95, Moitorola Rapid/
Chg: HT220 Slim/225mAh $31.95,
HT220 Omni/450mAh $37.95, GE/
RCA/Johnson - Write. Replacement
Battery Inserts: ICOM BP2 $17.95.
BP3 $16.95, BP5 $23.95, BP7 $30.95,
BP8 $30.95, Kenwood: PB24 $19.85,
PB25/25H/26 $24.95, Azden 300
$19.95, Tempo: S1/270mAh $21.95,
$1,2,4,5,15/450mAh $22.95, Ten-Tec
2991 $24.95. Santec: KTBP $16.95,
KTBP2 $21.95, Rebuilding: (Send your
pack) Yeasu: FNB3 $34.95, FNB4
$37.95, Standard: BP 11 $27.95, Install
inserts above: add $3.00. SASE info. In
PA add 6%. Add $2 Shipping. CU-
NARD ASSOCIATES, Deplt. 7, R.D.6
Box 104, Bedford PA 15522. BNB628

R-390A RECEIVER PARTS:Info

SASE. CPRC-26 military Manpack Ra-
dio, 6 meter FM, with antenna, crystal,
handset: $22.50, $42.50/pair, $97.50/
six. Military-spec TS-352 VoltOhm/
Multimeter, leads, manual: $12.50.
$4.50/piece shipping, $9 maximum.
Baytronics, Box 591, Sandusky OH
44870, BNB649

European and American. Free catalog.
Robert W. Mink Import-Export, Box
6437S, Fair Haven NJ 07704. 201-758-
B388. BNB682

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNBE698

ROSS $558 USED June SPECIALS:
KENWOOD TR-9500 $459.90, R-599D
and T-599D $549.90, TS-700A
$309.90, YAESU YO-801P $379.80
YO-900 $169.90 FP-757HD $199.90,
E.T.0.76 $1299.90 $1295.90 76 A/W 3
8874 $1999.90 LOOKING FOR SOME-
THING NOT LISTED?? CALL OR
WRITE, WE HAVE OVER 300 USED
ITEMS in stock. MENTION AD., Prices
cash, F.O.B. Preston. We close at 2:00
Saturdays and Mondays. ROSS DIS-
TRIBUTING COMPANY, 78 South
State, Preston ID 83263 208-852-0830
P.O. Box 234. BNB654

‘“‘"HAMLOG'* COMPUTER PRO-
GRAMS 17 modules. Full features. Au-
to-logs, 7-band WAS/DXXCC. Apple
$19.95. IBM, Kaypro, Tandy, C-128
$24 95. KA1AWH, PB 2015, Peabody
MA 01960. BNBB66

K1BYV DX AWARDS DIRECTORY.
Complete rules for over B30 certifi-
cates, 99 countries. 200 pages. $14.60
Postpaid. Ted Melinosky, 525 Fosler
St., South Windsor CT 06074-2936,
BNB672

QSLs & RUBBER STAMPS - TOP
QUALITY! States, World Maps, USA,
Key, Shuttle, Globe QSLs. Report
Form Rubber Stamps. More! Samples
$1. (Refundable With Order). Ebbert
Graphics D-7, Box 70, Westerville OH
43081 BNBG75

SOLDERING STATION and TOOLS

CALL SIGN BADGES: Custom license
plate holders. Personal, distinctive.
Ciub discounts. SASE. WB3GND, Box
750, Clinton MD 20735. 301-248-7302.

BNB699

WANTED: Military radios and related
equipment circa WWII. Collections or
single items. KA1GON, 617-396-9354
or write, 501 Mystic Valley Pkwy., Med-
ford MA 02155. BNB700

QUALITY QSL CARDS and rubber
stamps. Send 39¢ postage or SASE for
samples. New stock designs or custom
cards from your black ink artwork. San-
dollar Press, P.O. Box 30726, Santa
Barbara CA 93130. BNB706

ROSS $58S NEW SPECIALS: KEN-
WOOD TS-140S $799.90, TS-
440SWAT $1199.90, TW-4100A
$499.90, TM-2530A $394.90, AEA PK-
64A/WHFM $199.90, MP-64 $998.90,
MP-20 $79.90, ICOM IC-37A $409.90,
IC-471A/W AG-1 $759.90, IC471HW
AG-35 $969.90, IC-3200A $529.90,
04AT $349.90, IC-290H $496.90, YAE-
SU FT-270RH $309.90, FT-726R
$769.90, FT-736R $1499.90. AlIL.T.O.
(LIMTED TIME OFFER) LOOKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE. Over 8780 ham-re-
lated items in stock for immediate ship-
ment. Mention ad. Prices cash, F.0.B.
Preston. We close at 2:00 Saturdays
and Mondays. Ross Distributing Co.,
P.O. Box 234, 78 South State, Preston
ID 83263. 208-852-0830. BNB709

products or services.

L ICommercial ..... SR

Barter 'N' Buy advertising must pertain to ham radio

(JIndividual (noncommercial).......... 25¢ per word
.......... ... 60C per word
Prepayment required. Count only the words in the text.
Your address is free. 73 cannot verify advertising claims
and cannot be held responsible for claims made by the
advertiser. Liability will be limited to making any neces-
sary corrections in the next available issue. Please print
clearly or type (double-spaced).

Magazine and send to:

No discounts or commissions are available. Copy must be
received in Peterborough by the first of the second month
preceding the cover date. Make checks payable to 73

Hope Currier
Barter 'N’ Buy
73 Magazine
WGE Center
Peterborough NH 03458
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WANTED: Sony 330K (with tape
recorder), 320K (without tape recorder)
and Sony CRF1 receivers. Please call
Mathew Woif at 713-871-9000.
BNB710

MAJOR BRAND HAM EQUIPMENT
Butternut, Hustler, Larsen, MFJ, Mo-
bile-Mark and much more. For informa-
tion call Key Communications ETC.
Inc., Berwyn IL 312-795-1314. BNB717

1988 NORTH AMERICAN 6 METER
REPEATER DIRECTORY and 50 MHz
SoB/Beacon Directory now available
415.00 for both - Postal Money Orders
preferred. Harry School KA3B, 1606
South Newkirk Street, Philadelphia PA
19145. BNB721

WANTED:Drake R74 Receiver. Tony

Ficarra, 144 Gladstone Ave., Wollon-

gong. NSW AUSTRALIA 2500
BNB722

PACKET RADIO AMATEUR. An-
nounces a new heavy duty C-64 Com-
modore replacement power supply es-
pecially for the PACKET RADIO
AMATEUR. The new higher amperage
output will NOW allow for 24-hour con-
tinuous "‘Packet’” operation without
vollage change or failure which the ex-

isting unit can succumb 1o0. This heavy
duty power supply also has a heavier
heat sink and is an exact physical re-
placement for the ornginal unit. Over
52% of the Commodore 64 failures can
be directly related to the onginal power
supply. $27.95 plus $3 UPS shipping.
Kasara Microsystems, Inc., 38 Murray
Hill Drive, Spring Valley NY 10977, 1-
B800-248-2983 (Nationwide) or (914)
356-3131. BNB725

DIGITAL AUTOMATIC DISPLAYS All

radios. GRAND SYSTEMS, POB 3377,

Dep't A, Blaine, Washington 98230.
BNB728

YEASU FT107M 180W XCVR original
carton, never used, Best offer, T,
Schrader, 7805 Lakeland Valley Dr.,
Springfield VA 22153. 703-455-3806.
BNB730

PROFESSIONAL QUALITY DTMF
DECODER AND SELECT CALL SYS-
TEM by Vince Yakamavich AA4AMY,
see Feb QST Magazine for details.
Blank board #152-PCB only $17.95. Kit
of Parts including board, #152-KIT only
$69.95. Assembled and tested board
#152-ASY only $99.85. Add $2.50 per
order S/H. A & A Engineering, 2521 W.
LaPalma, Unit K, Anaheim CA 92801.
714-952-2114 BNB732

LABORATORY Equipment, Electronic
Test Equipment, Components, Unusu-
al items. Industrial and Government
Surplus and priced Cheap! Send 50
cenls for catalog to: Lehman Scientific
Equipment, R.D. 1, Box 580, Wrights-
ville PA 17368, BNB734

HAM TRADER YELLOW SHEETS. In
our 27th year. Buy, Swap, Sell ham
radio gear. Fublished twice a monih.
Ads quickly circulate-no long wait for
results. Send #10 SASE for sample
copy. $13 for one year (24 issues)
P.O.B. 2057, Glen Eliyn, IL 60138-
2057, BNB741

DAIWA MT20A HANDHELD 2m
ransceiver and accessories wanled,
LA 20 “booster,” baltery cases, elc.,
also need Eastman 35mm ‘‘dayload”
developing tank. G. Rose, 524 N.
Quaker Lane, Alexandria VA 22304,
703-370-1880. BNB742

B & K 1570 AP SCOPE W/4 probes B0
MHz- 4 trace - used 20 hrs, has warren-
ty card $1000 O.B.Q. James Krueger,
Rt 1, Box 364, Sequin TX 78155,
BNB743

E-Z CODE Complele novice code

course on 90 minute tape by master
instructor $8 posipaid. Practice lapes
at most speeds from 5 to 20 wpm $7
postpaid. E-Z CODE, Box 29013, At-
lanta GA 30359. BNB744

WANTED: Hallicrafters SR-150 or SRH-
160 with power supply. State condition
and best price. WA2ZAFD, 2579 Put-
nam St., Schenectady NY 12304.
BNB745

FOR SALE 2-Azden PCS-5000, 2m-
FM Mobile Radios. New in sealed fac-
tory boxes wifactory warr. $300 each
plus shipping. Call 313-422-4873,
Harold KAB-ZXE. BNB746

PHOTOVOLTAIC PANELS Lowesl
price on Sovonics, Arco panels. From 1
watt to 50. Send $1 for price specs and
data sheels. Michael Bryce, 2225
Maytiower, Massillon OH 44646.
BNB747

BACK ISSUES 73, Kilobaud, Micro-
computing, Byte, Popular Electronics,
Radio-Electronis, Interface. Send pref-
erence, SASE to Bill Rossman, 632
Wetmore, Everelt WA 98201. BNB748

ATTENTION HAMS!

COvErage
lor weeks

SUCTION CUP MOUNT VAK-TENNA!
Oaly $29. %
IDEAL FOR APARTMENTS OR OFFICES!

Mount thin snienna w your window for the BEST
Two VERY powerful suction cups hold firmly

Whipa ielescope to 79" vet fold to only 12°

e

| & )

"Their progduciy gre A-OKT

SIGNAL INTENSIFIERS
Priced lrom :19. -

NEW FROM GLB

GLB NETLINK 220
HIGH-SPEED DATA TRANSCEIVER

GLB Clectronics o5 plrased 10 announce a 1861 digrlal-n digital-oul asla iadin_ imended 1o luriier o
dovelnpmznt of The mlernational Mol DECEE nelwon

Netimi rados are specihcaily miended for use in remote. unatiended apphcabons for long term serveCe
Compahibies wih any cpial tormat, they luom aound (fransmd (o receve and ieCoewe 10 iTansmad ) i Wi
an a malksecond whig holding keying ramuents withen the channel A dgdal samplng AFC tacks
trarmsmaEed RENats N FEQuenicy 1o MaaniRn i e9rod ries O «00g DENDOS Of B I 000N Ihey uliikge
crystal owent and lemperature-compensaled orculry tor relable operabon 3t unhogled sies

This antenna is a MUST for people who travell Receives
30-500 MMz or transmit 70-230 MHz with up ta 50
watts! Complete with 15" of RG3R coax and choice of

PL23Y, BNC, Motorola or F connector (specify connector
when ordering)

Ultimate Mobile Speaker

A HEARING ATD FOR YOUIR
RECEIVER OR SCANNER!

The State of the Art in
WIDEBAND prenmps!

Make =mall antennas perform
like Bll= ones!

Fully Assembied and BUILT

Only $29. % TO LAST?
11D VAC v 12 VDL powerad’
:&%’;T:;?' VHF/UHF or MF/HF available!

Manv models® Send for specs!

SUCTION CuPS!

FEATURES SPECIFICATIONS
Congerviineg desagn Digin raty O - 15200 baoe hplal sensdredy 5 s
Finally a speaker vou can Dty -traraparers Oped bhon Dt hormal any ot m : o 1 arree /K
put where YOU want ! Dhgital samphng AFC NAL ang MNES) Bojuslch responss bma. | ms
Place it near vour ear t—;_." fine o Haboal pesonator on &hd Meedalion F5K apurrius oulpul 80 gbc maw

High-speed squelch supphes DCD
Clyan-goniroliad ascillaion

FTT, DCDL & PWR.LEDS

FIN dipde antanna swildihig

Signal ovels: TTL or RS232C
Friquenoy. 220 10 225 Mhi
M D ngwiety 300K e

TLavrvme urdd Wime 1 ms TX

Fivwar 12 VO

Dparating temperallog fnge
A0 [0 vpdF Qegraad L

Antenna connacton BNG

armchuir copy, even in yvour car!
Specially  designed suction cups hold for weeks yei
remove easily lor storage, Complete with 5' cable and
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Number 30 on your Feedback card

Hams Around the World

= =

John TGOVT operates a “'no-bea

con'’ mailbox on 14085.625 kHz mark frequency

at 74 baud. Access GUATMAIL in the daytime. At night, he's on AMTOR on
14073.500 kHz, with selcal TGVT. He runs an ICOM 751 to an Alpha 78 no-tune

amp, feeding a 4-element quad.

Chod Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

RTTY DXing

The recent RTTY equipment
revolution has dramatically im-
proved the sport of RTTY DXing.
Once the neglected stepchild of
DX, RTTY DXing is rapidly enter-
ing the main stream of the pursuit
of new countries.

With the replacement of the
noisy, troublesome Model 19 by
silent, smoothly-operating elec-
tronics, many more amateurs
have joined the digital DX crowd,
including many stations in other
countries.

An important benefit of the shift
to electronics has been the addi-
tion of RTTY gear to major DXpe-
ditions. Clipperton FO@, Peter |
3Y1, and Howland Island KH1 are
just a few of the many DXpeditions
that packed RTTY gear as well as
SSB and CW equipment.

The portability of modern RTTY
gear has also led to a new phe-
nomenon: the RTTY mini-DXpedi-
tion. Many countries, especially in
the Caribbean, had seen little or
no RTTY activity until a few short
years ago. Now vacationers head-
ing for some sun can pack some
RTTY gear along with their porta-
ble transceivers, and generate
some fierce digital pile-ups from
their seaside QTH.

The increasing popularity of
RTTY contests, especially the
new CQWW RTTY test at the end
of September, has prompted con-

test DXpeditions, such as the
HDBDX digital trip to the Gala-
pagos Islands in 1987. These DX-
peditions greatly increase the
number of countries available on
the digital modes.

Getting Started

RTTY DXing shares many as-
pects with CW and SSB DXing. A
DXer needs a station of at least
average capabilities, better if pos-
sible, including a good rig and an-
tenna farm. It is more difficult to
copy (“print”’) weak stations on
RTTY than on SSB or CW, so a
good station proves more impor-
tant in digital DXing than in other
modes. ldeally, the rig should be
very stable, as even a slight fre-
quency change can garble trans-
missions. The ability to use a nar-
row CW filter while in the lower
sideband mode is another DXing
advantage. The rig should also be
capable of continuous transmis-
sions for extended periods. RTTY
demands a great deal of stamina
from a ng and its power supply.

RTTY DXers will probably want
an amplifier, for the reasons given
above. Again, continuous dutyisa
requirement, so amps with mar-
ginal power supplies may not be
up to the task. The Drake L4B,
Henry 2K, and Alpha amps are
good choices.

There's a wide choice of com-
puter and dedicated RTTY gear. |
use a simple Commodore C-64,
and AEA Pakratt PK-64 with HF
modem, for example. In any case,
read the instructions carefully,

and master the CQ keys, callsign
insertion, receive and transmit
buffers, and all the other features
of the equipment before trying to
chase rare DX.

The single most important
piece of equipment in RTTY DX-
ing is exactly the same as that in
other DXing: your ear. DXing is
at least 90% listening (or watch-
ing). Almost all HF RTTY contacts
occur in very limited band seg-
ments, with 14075-14100 kHz be-
ing the most popular. With in-
creasing sunspots, check out the
corresponding band segments on
10 and 15 meters, as well as the
low band spot DX frequencies of
3590 and 7040 kHz. RTTY is per-
mitted on the rew WARC bands:
tune around 10145, 18105, and
24925 kHz.

Beginning RTTY DXers will
make the most headway toward
digital DXCC by scanning 14075-
14100 kHz on a regular basis. In
addition to listening for DX sig-
nals, the DXer should also print
QSOs from some of the better
known, more active DXers on the
band. JA1ACB, TGIVT, VK2SG,
W3KV, and KT1N are good sta-
tions to copy, as they are usually
informed about current RTTY DX
activities.

The print publications contain
useful RTTY DX information as
well. The RTTY Journalincludes a
DX column by KT1N with lots of
DX activity reports. And the week-
ly DX newsletters often have RT-
TY reports.

Don’t neglect the rest of the
band while concentrating on the
RTTY segment. By listening to
signals on the rest of 20 meters,
for example, a DXer can get an
idea of the propagation paths and
band openings. Many rare RTTY
DX stations dislike pile-ups, and

tend to answer CQs. So when the
band is open to that particular part
of the world, a directional CQ
might put a new country in the
RTTY log.

As with any DXing, keep the
calls short and to the point. Avoid
sending strings of RYs or repeat-
ing the DX station's callsign. Try
"1 x §" calls—the DX station's
call once, followed by yours five
times. And listen, listen.

RTTY DXing offers one feature
not found on the other modes: It is
entirely possible to have a valid
contact with a station when no op-
erator is present! Some DX sta-
tions maintain automatic “‘mail-
box'' stations and message
centers. These stations will log a
call and respond to it without need
of an operator. A DX RTTYer can
confirm TGOVT when John is not
in the shack. Many of these RTTY
bulletin boards can provide DX in-
formation, as well as lists of other
such automatic stations. VK2AGE
on 14073 kHz AMTOR has a
weekly DX bulletin compiled by
VK2SG, for example.

The RTTY DXer will also want to
make good use of RTTY contests,
especially the British Amateur Ra-
dio Teleprinting Group (BARTG)
spring test, and the CQWW RTTY
fall activity. The relaxed pace of
the RTTY contests is a refreshing
change from the feeding frenzy of
SSB tests, but there's still plenty
of excitement available for the dig-
ital DXer. Be sure to check out the
rules and the scoring systems.
(I'm still trying to figure out my
BARTG score.)

The rapid increase in sunspots
and the increasing availability of
RTTY gear and stations means
digital DXing will be great in the
next few years. Why not give it a
try? See you on the bands. B

proper receipt of QSLs via the bureau.

operation.

LASHE's Commandments for QSL Managers
1. By accepling to act as a DX-station QSL manager, the volunteer assumes the responsibil-
ity to ensure that everybody who wants a card gets il in one way or another.
2. All cards received must be checked against the log coples received from the DX station,
and a Q5L card should be made out immediately and returned via the QSL bureau.
3. One of the services of a national society is to provide a QSL bureau for its members. The
volunteer should maintain the membership of his national society (LARU member) to ensure

4. The volunteer should always make sure that the society’s bureau is aware ol the fact that
he is handling QSLs for a station in a difficult part of the world, 1o ensure smooth cooperation
from all parties concermed in his own country.
5. If the national OSL bureau is not automatically accepting QSLs for, or on behalf of,
overseas DX stations, the volunteer should take the necessary actions to obtain acceplance
before undertaking the responsibility to act as someone’s Q5L manager. This is very
important, as the bulk of the world's QSL cards are sent via the bureau.
6. For prompter handiing of QSL cards, many avid DXers are prepared o pay postage plus
the service of a direct QSL card by air or surface mail, If the volunteer is prepared 1o provide
this service, he should make sure that this information is provided by the DX station, as well
as being published in the various DX news bulletins and Ham magazines. A good idea is lo
advise how many IRCs (International Reply Coupons) are required for air mail within the
volunteer's own continent and the rest of the world, as one IRC covers surface postage only.
He should make it known also if SASEs (Self Addressed Stamped Envelopes) are required.
7. For direct replies, the volunteer should never demand more than needed for actual costs.
QSLs managers are expected 10 do their work out of dedication and pleasure. He should be
prepared to accept a small loss, which will be compensated to some extent by those people
ing excessive postage. Being a OSL manager, however, is most certainly a non-profit

8. Remember: Being someone’s OSL manager is a responsibility—not an ego trip!
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Already know

Alreach know - START COPYING
f.t:-[J':. :-ﬂj:- H;_H'-I'.';'- cw THE EASY WA-Y'

instead of letters! Time-proven, easy-to-leamn
methods. Increase skills and speed at the same
Time! 3-step program

[IThe QSO-TRAINER " Code Course.
Start copying words the very first day! Ideal,
moderate speed. Two 60-min lapes and com-
plete written instructions. $14.95 + S&H.

[ 1The QSG-MASTERN Practice Tapes.
The "plateau” buster! 8, 10, 12, & 14 wpm.
F'wo bO-min tapes and complete instructions,
§12.95 + S&H.

IThe QSO-PRO™ Practice Tapes.

Gio all the way to Extral 16, 18, 20, & 22 wpm.
Two H0-min tapes and complete instructions.
$12.95 + S&H.

Order vours today!

“hipgenge & Handling (S&HE: 1 =52.00: 2 =5%31.00: § or
masre = 51500 IL IS, ML, M, O, W aod sales ik
Send Checkl Momesy Oheder, Visa, of Master Card 1o

AVC INNOVATIONS, INC.« DEPT 7A
P.O. Box 20491 - Indpls, IN 46220-0491

CIRCLE 329 ON READER SERVICE CARD

5-1000 MHz PREAMPLIFIERS

NF G P(1dB) §
WLA21M 3dB 13dB 8dBm 54
WLA22M 4 11 12 . 58
WLA23M 4 22 12 83
WLA24M 3 20 18 109

430/50 MHz CONVERTER
15uV

RXC431 20dB 99

WILAM TECHNOLOGY, Div, of

WI-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA, N.Y. 13662
(315) 769-8334
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SRC-10
REPEATER/LINK
CONTROLLER

DTMF muting
Intelligent ID"er
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemelry response lones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesired link /remote base capability

$149.00 “75s°

CREATIVE CONTROL PIIIIIII.IBTE

3185 Bunting Avenue
C Grand Junction, CO 81504

(303) 434-3405

n:.
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CALL SIGN CUPS

18400

YOUR AMATEUR RADIO CALL SIGNON A
DISTINCTIVE 10 OUNCE CERAMIC COFFEE
MUG, WITH THE AMERICAN RADIO RELAY

LEAGUE IAHHL] LOGO ON THE FLIP SIDE.

LET PEOPLE KNOW THAT YOU ARE
PROUD TO BE A MEMBER OF THIS
TIME HONORED FRATERNITY

CUPS COST $5.95 EACH, TWO FOR $10.95
PLUS $1.50 SHIPPING.
CUP PAIRS CAN HAVE THE SAME
OR DIFFERENT CALL SIGNS.

Send check lo: NC Residents add 5%tax
Call Sign Cups Allow 5 weeks delivery
PO Box 17062

Raleigh, NC 27619  Send for special club rates.

CIRCLE 344 ON READER SERVICE CARD

NEMAL ELECTRONICS pummm

lete Cable Assemb

facilities MIL-STD-45208
*Commercial Accounts we Quantity pricing

* Same day shipping most orders

*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rTid cable, telephone cable,

crimping tools, D-sub connectors, heat shrink, cable ties, high vo

HARDLINE 50 OHM

FXA12 1/2° Aluminum Black Jacket... - .89/M
1' 59/
- 3.92/M
25,00

FLC12 1/2° Cablewave corm. copper Hir ﬂnt
FLC78 ?,fB' Cablewave corr.copper blk ,Unt

ROTOR CABLE-8 CONDUCTOR
BC1822 2-18ga and 6-22ga
BC1620 2-16ga and 6-20gea

connectors.

CONNECTORS-MADE IN USA

NE720 Type N plug for Belden 8913 ...........corsueees $3.95
NE723 Type N fack for Belden S813......ccccmmmiininnins 9.95
PL259 standard UHF plug for HGE.ETE. RS
PL259TS PL259 teflon Jmfmhw pmad I
PL258AM Amphenol female-female (barrel).... .1.45
UG175/UG1768 reducer for RG58/58 fspm}.l'ﬂ. ............. 22
UG21DS N plug for RGB213,214 Silver.........ccccecsens 3.35
36 |UGB38 N jack to PL250 adapter, teflon .

| UG aoh 500 G N plug adapter, te
... 39

UG255 SO239 to BNC piug edapter, Amphenol.........
SO239AM UHF chassis mi receplacle Amphenol...........

GROUND STRAP-GROUND WIRE

GS38 3/8° tinned copper braid RN ;| |
GS12 1/2" tinned copper braid .- 50Mm
HWOE 6ga insulated stranded wire — .35/M
AWi4 14ga stranded Antenna wire CCS ... - 14/t

All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or write for complete price list. Nemal's new 36 page CABLE AND CONNECTOR SELECTION GLIDE is available
at no charge with orders of $50 or mare, or af a cost of $4 with credit agains! next qualifying order.

NEMAIL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178

AUTHORIZED

COMMODORE
REPAIR SINCE 1978

C-64 REPAIR
$ 5495 Parts & Labor
Plus UPS

COMMODORE CHIPS

At Low Prices

Includes All

SN0 9.95 325672 ....10.85
BBZ28. Ll 9:95 325302 ....12.95
BE0T .. .csus 14.75 8721 ....... 12.50
8581...... .12.85 B520A......17.65
PLA/82S100... 1250 901 ROMS... 1095

AMIGA CHIPS AND MANY OTHERS

' Ask for Quanhity Pricing +:
Send lor Catalog of Parts & Chips

New Heavy Duty (high amperage output) CB4
Pows: Supply designed especially for PACKET
RADIO USE 527 95 plus £300 UPS

COMMODORE DIAGNOSTICIAN™. Fantastic new
way 1o fix your Commodore 64/penph., etc. Ower
6,000 sold. An invaluable tool for diagnosing taulty
chips and saving lots of meney on Commodore
repair. Prepapd at $7.95.

PARINT HEADS, A/W Heads ftor 1541, 801, 02,03 and
othar very hard to obtain items

KASARA

MICROSYSTEMS, INC.
33 Murray Hill Drive
Spring Valley, NY 10977

(914) 356-3131
== (800) 248-2983 =@
PRICES SUBJECT TO CHANGE
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CB-TO-TEN

73 has led the way on CB-lo-10 meter conversions. Take
advantage of our offer to help you get on 10 meters before the
sunspols peak again. It's easy and saves you money!

# Title Issue
1 Bandplan and Crystal Info May 77
2 Conversion Data Muy 77
3 Radio Shack TRC-47 Jul 77
4 E.F. Johnson Messenger 123A Jul 77
5 Hy-Gain &670B Jul 77
6 Anlenna Suggestions Dec 77
7 Radio Shack Realistic TRC-1I 77
8 The Publicom | Feb 78
9 How about S5B Conversions? Jul 78
10 Radio Shack TRC-11 and TRC-74 Aug 78
i1 Radio Shack Realistic Mim 23 Sep T8
12 Hy-Range 681A [(Hy-Gain) Sep 78
13 Kraco KCB-23108 Oct 78
14 Latayeile Telsat SSB-TS Nov T8
15 Radio Shack Reahistic TRC-452 Nov 7B
i6 CB Walkie-Talkie Conversion Nov 78
17 Sharp Model CB-800A Jan 79
18 SBE Sidebander 111 and Pace 123A Jan 79
19 Midland 13-882C and Other PLL Rigs May 79
20 Lalayette 55B-75 and 55B-100 Jun 79
21 Royce 1-655 Nov 79
22 Johnson Viking 352 Nov 79
23 CBlo 10 FM -Part ] Jan 80
24 CBto10FM - Part 1l Feb 80
25 More Talk Power for the TRC-11 Mar 80
26 Sears RoadTalker 40 Mar 80
27 Penney's 558 Rig Apr 80
28 The Poly-Paks 40-Channel CB Board Jun B0
29 TheCobra 132 Jul 8O
30 New Life for SSB CB Rigs Jul 80
31 Double Your Channels in SSB Conversions Jul 80
32 OnTen FM Aug B0
33 Put That Hy-Gain CB Board to Use Sep 80
34 Peaking and Tweaking Hy-Gain Boards Mar 82
15 {_THi:zE\'h"'jH}'-Gﬂ.inl Jul 82
36 Maximum Modulation for CB Conversions Dec 82
37 Beel Up Your CB-to-CW Conversion Feb B3
318 Add a Digital Readout to Your CB Conversion Feb B3

Send §3.00 tor the first article and $1.50 each thereafter. Just
choose the arhicle numbers and call with a credit card number
or send a check or money order (o: CB fo Ten, 73 Amateur
Radio Magazine, WGE Center, Peterborough NH 03458 [603-
525-4201)
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Leon Fletcher N6EHYK

Amazing Australia

Many nights, there are so many
clear signals coming in from VK-
land (Australia) that some Califor-
nia hams would say, “'VK hardly
counts as DX."”

Many East Coast hams also find
Australia fairly easy to work. Even
hams in Europe, who are located
the farthest from Australia on this
planet, do not include VK in their
list of 100 most wanted coun-
tries.”

But Australia, the world’s
largest island, is certainly one
of the world’s most fascinating
countries. For starters, it ranks
in the top ten nations in a startling
51 features. Some Australians
are considered to live with the
best physical quality of life and
have the most graduates and
pupil-to-teacher ratio. Australia
has the most new houses built,
passenger cars, radio receivers,
hospital beds, and airfields per
capita. It is also proud of the civil
aviation flying distances, advertis-
ing expenditures, registered in-
dustrial designs, and magazines.
And the Australians consume
more meat, sugar and rubber per
_ capita than any other country.

Intriguing Contrasts

Within these rankings, reported
in New Book of World Rankings by
George Kurian, there are some in-
triguing contrasts. For example,
Australia has the world's highest
literacy rate for both males and
females, yet it also tops the world
in rates of rape and other sex
offenses. Despite Australia’s high
ranking as seventh on an index
called "“New Social Progress,” it
ranks second in the world for
juvenile crime.

Even though Australia is con-
sidered to be among the top ten
nations of the world in having the
best physical quality of life, many
of its citizens apparently feel a
need to escape from that desir-
able existence by being one of the
leading countries for drug-related
crimes.

Population Stats

Many Americans know Aus-
tralia is about the same size as the
continental United States. But
some people are surprised to
learn that Australia’s population is

QTH is AUSTRALIA

less than 16 million, nearly a mil-
lion fewer people than in Texas!

There are 17,207 hams in Aus-
tralia, smaller than the ham popu-
lation of Pennsylvania. Australia
has one ham per 916 residents,
compared with one ham for every
529 residents in the United
States.

Amazingly, one of every four
residents in the nation live in Syd-
ney. Sydney is the country’'s most
populated city, with about 3.3 mil-
lion people. Australia’s capital,
Canberra, has about 250,000 resi-
dents, roughly the same as

Opera House show the tops
of its curved walls flowing
inward to become roofs, uninter-
rupted by the 90-degree angles.
Those walls soar up to 230 feet
high, about the height of a 21-
story building. The structure is
covered with 1,056,000 white
tiles made in Sweden. To some
people, the building looks like
billowing sails of a beautiful ship,
to others it looks like a pile of
broken eggs.

But the Opera House is much
more than its name suggests.
Indeed, opera is not even its major
production. The structure in-
cludes five main performing halls,
with the Opera Theater being
the second largest in the build-
ing. Even though the Opera The-
ater seats 1,547 people and has

Rochester, New York, or Fresno,
California.

The unusual facts about Aus-
tralia, some of which were report-
ed in the February 1988 edition
National Geographic, seem un-
ending. It is the only nation that is
a continent. Its largest lake, Eyre,
is 3,600 square miles, about 1.5
times as large as Delaware—yet it
Is bone-dry almost all of the time.
Australia has ten times as many
sheep as people. It is one of the
least densely populated countries
in the world with only an average
of only five people per square
mile. Voting is compulsory. Nearly
all of the world’s opals come from
Australia. And its per-capita in-
come is one of the highest in the
world at $11,200 equivalent in US
dollars.

Man-made and Natural Wonders

Not statistics, but sights are
Australia’s major attractions.
They range from impressive man-
made drama to spectacular won-
ders of nature.

Pictures of Sydney’s unique

a curtain longer than half a foot-
ball field, the larger is the Concert
Hall. The Concert Hall seats 2,690
people. It is used for symphony
performances, chamber music,
jazz and pop concerls, conven-
tions, and such. The Australians
claim the largest mechanical ac-
tion organ in the world is housed
here-10,500 pipes, built at a cost
of $1.2 million.

Also located in the Opera
House are a Drama Theatre, a
Playhouse, and a Recording Hall.
Then there are five rehearsal
studios, an exhibition hall, two
restaurants, six bars, and a
library; a total of 900 rooms!

The natural wonders of Aus-
tralia are indeed diverse. Wildlife
includes about 400 native ani-
mals, plus about 600 species of
birds unique to the country, There
are more than 170 marsupials-
kangaroos, koalas, wombats and
such. The 50 types of kangaroos
range from just a few inches tall to
over six feet; some of the big
“roos" jump 20 feet and race
along at 30 miles an hour.

Another impressive wonder
of nature in Australia is the world’s
biggest collection of coral in the
world, the Great Barrier Reef.
It extends for 1,250 miles along
the country’s northeast coast,
lies about six to 62 miles offshore
and ranges from 10 to 150 miles
wide.

The reef, along with Australia’s
many other superior beaches,
draw many locals to become
almost year-round swimmers,
beach loafers, snorkelers, skin
divers, shell hunters, and sun-
worshipers supreme. But such
pleasures give Australians the
unenviable record of suffering
from the world’'s highest rate of
skin cancer.

Another spectacular wonder
of nature is Ayers Rock, the
largest rock in the world. Itis locat-
ed in the middle of the continent
with the nearest town of Alice
Springs only 280 miles away.
Ayers Rock is 1,143 feet high,
5.5 miles around, set virtually
alone in a broad, sandy plain.
The rock is open for tourists to
climb. The Aborigines call it "' Ulu-
ru'' and consider it a very sacred
site since many of their legends
center on it.

Australian Aborigines have
wandered the continent for at
least 40,000 years. Anthropolo-
gists estimate that about the time
European ships reached Aus-
tralia, the Aborigine population
was more than 300,000. Today
there are only about 50,000, plus
150,000 part-Aborigines.

Happy Birthday!

This year, Australia is celebrat-
ing it 200th birthday. On January
26, 1788, after an eight-month
passage from London, a fleet of
eleven ships arrived in what is
now Sydney Harbour. The vessels
had set sail from London with 776
convicts. Britain had decided to
reduce crime by shipping convicts
to Australia. That continued for
80 years and by the time such
banishment was outlawed,
162,000 criminals had been sent
to Australia.

Many outsiders find the
strangest feature in all of Australia
is the language they speak. It is
English but not the brand known
to Americans. It's fair dinkum (ab-
solutely true) that if you're really
up a gum tree(in a quandary) for
a QSL card from Australia, give

" it a burl (try it) by calling “CQ

VK-land''-chances are you'll
soon be hearing a copper (friend)
from Down Under answering,
“Goo'dye mite!”
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QEP’s NOT TOO LATE SALE

Your not too late, copper prices
WILL drive up the price of coax
even more. Better buy it NOW.

INTRODUCING

THE AR-IOO MAXI-PROBE "

The World's First Pen-Style DMM
with Built-In 1OMHz Logic Probe

INNOVATION., NOT IMITATION
\ The AB- 100 Max:-Probs  Unheard-of leatures and performas e s o ;
- package. YVolls Ohnmes. Audible confrnuily . Data Mol haer ackdd o Tu
lanction. TTL/CKROS wgee probe 5S¢ rew-on accessony |
Test. Test Leads. And a slorage case
H-I‘.'!.'un' AN e Turct st Vo neEed foe | | EEpY i

’ chgital testing in one small package M one Low
price
S0 visil your local ARl destributlor am
'.."Iﬂf'lh-{ﬂﬂ ol the luture, foday |
AR-100 Maxi-Probe
aothers pale by com
pur-u.un

e BELDEN 9913 low-loss
500 ft Roll $200.00 or 42¢/ft.

e BELDEN 8214 (foam)
500 ft Roll $165.00 or 36¢/ft.

e BELDEN 8267 RG-213
500 ft Roll $200.00 or 42¢/ft.

AMPHENOL SPECIALS

PL-259 silver (mica filled) $1.
UG-21D "N'" male cable end

UG-21D ’*N' (fitted for 9913)
UG=23D '"N' female cable end

P—I

Measure
*Volts *Ohms *Diodes
= Audible Continuity
And:
TTL & CMOS Logic To 10MHz!
Fealures
sScrew-0n Accessory Tips
*Data Hold

UG-29A °*N' Barrel {jack—Jackg
UG-57B *N' Barrel (plug-plug
UG-58A 'N' Chassis receptacle
UG-83U 'N" Plug to UHF Jack
UG-146 °'N' Jack to UHF Plug

=i HARS B ATAY

Copper-clad 14 ga. (7x22)
7¢ a foot (any length)
Identical to Belden 8000

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913

in NJ 201-887-6424

v
110-4 Route 10
East Hanover g;

AMERICAN RELIANCE INC.

VALUE BEYOND MEASURE

9241E. VALLEY BLVD. ROSEMEAD, CA 91770
(B00)654-9838

N.J. 07936
wewe SAME DAY SHIPPING wwnw ARl manufactures a compiete line of slectronic test equipment, including EPROM, EEPROM, and PLD programmers,
TNX JIM N2GKW & BILL KA2QEP IC testers, Cable testers, DPMs, DMMs, and Logic testing devices. Call or write loday for your free Brochure.
CIRCLE 30 ON READER SERVICE CARD | CIRCLE 93 ON READER SERVICE Hﬂ‘ﬂ
In our continuing effort to present the best in Feedback# Title Feedback# Title
amateur radio features and columns, we've decid- 1 Welcome, Newcomers 19 Voltage Sampling with a
ed to go directly to the source—you, the reader. 2 Never Say Die Computer
Articles and columns are assigned feedback num- 3 QRX 20 Packet Talk
bers, which appear on each article/column and are 4 Flip-Flop Latch Circuits 21 RTTY Loop
also listed below. These numbers correspond to 5 New York City 22 Above and Beyond
those on the feedback card opposite this page. On School Program 23 ORP
the card, please check the box which honestly rep- 6 Review: Ramsey D-5100 24 Weather Sats
resents your opinion of each article or column. 7 Digital X-Y Oscilloscope 95 Circuits
| Do we really read the feedback cards? You bet! 8 Care And Feedingof PBBS 26 Propagation
| The results are tabulated each month, and Larry 9 Review: ICOM IC-375A 27 Hamsats
| (our editor in chief) takes a good, hard look at what 10 UoSats 28 Tech Tips
| you do and don't like. To show our appreciation, 11 Buver Beorire 29 Barter 'n’ Buy
| we'll draw one feedback card each month and 12 Pulsed BiPhase 30 DX
| award the lucky winner a free one-year subscription 13 Drifting Along the 31 OTH DX
(or extension) to 73. To save some money on Telegraph Trail 32 Ad Index
stamps, why not fill out the the Product Report card 14 Briefly Speaking: RS-232C 33 73 International
and the Feedback card and put them in an envel- 15 Mobile R and D Lab 34 Special Events
ope. Toss in a damning or praising letter to the 16 New Products 35 Letters
editor while you're at it. You can also enter your 17 Ham Help 36 Dealer Directory
QSL in our QSL of the Month contest. All for the low, 18 Digital Voice 37 Op Ed
| x low price of 25 cents! Compression 38 Index: 6/88
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Number 33 on your Feedback card

7 3 INTERNATIONAL

edited by Richard Phenix

Notes From FN42

Not a week passes here at
Wayne Green Enterprises without
at least one exotically-stamped
envelope arriving, bearing within
a request for a free subscription to
73 Amateur Radio. Many of the
requests are made by individuals
who have thought to themselves,
gosh, they print tens of thousands
and probably have hundreds left
over. It would cost them only the
postage. . ..

It doesn’t work that way, of
course. Magazine prices are set to
cover all the costs of production
and distribution not covered by
advertising income. One item of
expense: courtesy subscriptions
for a imited number of individuals
(or organizations) who have
earned them in one way or anoth-
er or whose subscriptions may
lead to greater circulation. The
magazine industry is, after all,
supposed to be profit-making.

In the amateur radio field there
is a nonprofit element, however, It
can never be preached too often
that amateurs have public service
responsibilities, and are licensed
with the understanding that they
will meel their obligations. 73 Am-
ateur Radio, therefore, does give
a number of free subscriptions on
behalf of those obligations. It is
our hope that amateurs and ama-
teur organizations, particularly in
international terms, will also as-
sist hams who, for instance, live in
areas or under circumstances
where oulside help clearly could
make the difference between
healthy and growing ham activity
and perhaps no activity at all.

Underwriting the cost of a sub-
scription to the amateur radio

magazine of your choice is one
example of assistance that can be
given, and from time to time you
will see in these pages, an oppor-
tunity to do this. See the Nepal
item below. In the case of Nepal,
we are sending INTMC a one-
year subscription.

Dates to remember in June: 1—
Children’s Day, China, National
Day in Tunisia; 2—Anniversary of
the Republic, Italy, Coronation
Day, Great Britain; 3—Labor Day,
Bahamas; 4—Queen’'s Birthday,
New Zealand (on the 11th for Aus-
tralia and Great Britain); 5—Liber-
ation Day, Seychelles (which cele-
brates Independence on the
29th); 6—Memorial Day, South
Korea, Bank Holiday, Ireland, Na-
tional Holiday, Sweden (and for
Portugal on the 10th, Luxem-
bourg on the 23rd); 7—Indepen-
dence Day, Norway (12th for the
Philippines, 26th for Madagascar
and Somalia); 14—Flag Day, USA
(20th in Argentina); 17—Com-
memoration Day, Germany, Re-
public Day, Iceland; 18—Evacua-
tion Day, Egypt; 19—Revolution
Day, Algeria, Father’s Day, USA;
22—National Sovereignty Day,
Haiti; 24—Peasants Day, Peru,
King's Day, Spain; 28—Mothers
Day, Central African Republic.

Australia. LATE WORD.
EXPOB88 plans (see April is-
sue) drastically changed—no
ham activity at the site, for ex-
ample. Double check all infor-
mation before counting on it.

Roundup

Correction. In the box on page
94, February issue, the two ad-
dresses in Portugal should be
REP-Rede dos Emissores Por-
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tugueses, Rua D.Pedri V, 4-4
Lisboa, 1000 Portugal (and the
reciprocal license fee is around
US$30); and Direccao dos Servi-
cos Radioelectricos, praca
Francisco Sa Carneiro 13, 1,
Lisboa, 1000 Portugal.

China. The China Radio Sport As-
sociation (CRSA) of the People's
Republic of China (Zhonghua
Renmin Gonghe Guo) set up sta-
tions BTOLS and BT@ZML last
March for SSB and CW communi-
cations for a very special March-
to-May, tri-nation mountaineering
party (see QSL cards). The moun-
tain: "'the highest in the world—
Qomolangma,’ writes Chang
Han Dong. [Mt. Everest—or ML.
Zhumulangmafeng—Ed.] Half
the mountaineers were to climb
the north face, half the south, to
meet at the peak and keep going,
making the first-ever dual, over-
the-peak conquering of Everest's
29.028 feet. ZML was the base
camp station, LS was in LaSha
(Lhasa), capital of Tibet. May 5th
was to be the meeting day at the
peak, at which time the Japanese
Broadcasting Net planned a tele-
cast via satellite to the whole
world. The frequencies allocated
for the occasion were 14.180,
14.330, 21.330,21.180, and 7.080
MHz.

Czechoslovakia. Our Czech cor-
respondent, Rudolf Karaba
OK3CMZ, has indicated that no
additional information is called for
by his country beyond that re-
quested in our draft Universal Per-
mit Application form (for operating
permission) as published on p. 78
of our January issue. He proved it
by filling one out for himself and
sending it to us, with the attach-
ments called for. (We now know
he drives a Fiat when mobiling,
has grey eyes, and his call suffix,
phonetically, is Cyril, Maria, Zu-
zanal) Thanks!

Israel. Want to learn the interna-

tional (UN approved) language,
Esperanto? Reportedly it can be
learned in one-fifth to one-twenti-
eth the time needed for a typical
national language. Or, as the Es-
perantists say, Inteligenta per-
sono lernas la lingvon Esperanto
rapide kaj facile. Tune in Naftali
474RM's weekly magazine-on-
the-air linked between 40 meters
and VHF repeaters in the north
and south of Israel, where Rami
Shlain 4Z4LX will give you a ten-
minute lesson. (See the October
1987 international column for his
picture.) It also is taught at the
Tel-Aviv Youth Center, the home
of the 4X4HQ radio club. There is
a 350-plus-member International
League of Amateur Radio Esper-
antists (ILERA) which puts out a
quarterly magazine, each issue
edited in a different country, and
has an annual international con-
test in Esperanto on the HF bands
on the third weekend in Novem-
ber. Last year 162 stations in 22
countries participated. Rami rep-
resented Israel at last year’'s 72nd
conference of the Universala Es-
peranto Asocio (UEA) in Poland
where B0 countries were repre-
sented, of which 18 had represen-
tatives on the Esperanto ham or-
ganization.

Republic of Korea (South Ko-
rea). Our special Olympic corre-
spondent, HLSAP (see the Inter-
national column for November,
1987, page 96), wrote a few
months ago that he was QRL, fol-
lowing duty with some 30 others
as radio men for the Olympic
Practice Yacht Regatta in the Bay
of Suyong, off Pusan. He will be
providing the same kind of volun-
teer service for the Seoul Olympic
Yacht Regatta. Frequencies have
been allocated for the Olympics
(see box), and we hope to have
more details from Byong-joo Cho
soon. If you plan to go to Seoul
(the Sports Complex and Olympic




Photo A. Byong-joo Cho HL5AP.

UHF, 435.075-440.000 MHz.

OLYMPICS FREQUENCIES

HF,50W, CW, SSB, RTTY: 3500-3550, 3790-3800, 7000-7100,
14,000-14,350 kHz; FM also: 28,000-29,700 kHz.

VHF,25W, CW, SSB, RTTY, FM: 50-54, 145-146 MHz; same for

Park are 10 miles from the city,
just over the Han River) you'd bet-
ter make arrangements yester-
day. A recent report said that
there are about 32,000 tourist
rooms in Seoul, and 240,000 visi-
tors are expected.

Nepal. Krishna B. Khatry SN1MC,
Chief Engineer for the Nepalese
Ministry of Communications,
writes that he is “trying [his] best
to promote amateur radio in this
country.” [To help, we are send-
ing him a courtesy subscription of
73. The Kingdom of Nepal (Sri
Nepala Sarkar), about the size of
North Carolina, has a population
of about 17.5 million; Kathmandu,
125,000, is the capital. Virtually
closed to the outside world for
centuries, it now is linked to India
and Pakistan by road and air, and
to Tibet by road.—Ed.] He wrote
of the DXpedition license granted
to the Japan UNICEF Ham Club of

|
g ==

.. i

=

Hokkaido for a ten-day period last
December, as part of the celebra-
tion of the 43rd birthday of His
Majesty, King Birendra Bir Bikram
Shah Dev, of Nepal. Station
ON7YDY was operated from Kath-
mandu. Seven operators were
authorized: JA7 BOB and XBG,
JAS8 OW and RUZ, JH1LKH,
JH7WKU, and JN1XWO.

Sweden. The proposed Universal
Permit Application looks good to
Rune Wande SM@COP and Erik
SMOAGD, and they suggest two
additions: a place on the form
where the applicant can suggest
the call he would like to have as-
signed to him. This can be helpful
to some countries where uncer-
tainty is felt about the call to as-
sign. ""We have experienced very
strange calls in some cases.”
And: "'lf there is a host or a contact
person in the country one wants to
work ham radio from, it [could

NEPAL KATHMANDU

9N7 YDY

uJ

L 3§

Photo B. Nepal's N1MC, center, with (L to R) Yasuo Makiyama

JA7BOB, Tetsuya Sakabe JA7XBG, Lloyd Colvin W6KG (who operated
INS5QL with W6QL, separately), Masakazu Sezaki JN1XWOQO, and

Toshikazu Kawanishi JASRUZ.

break] red tape in many cases."”
[See Zimbabwe, below, where
8000 km (5000 miles) away, give
or take a few hundred, the same
bright idea struck. . . ]
Zimbabwe. Bernard C. Herring
Z21E| also endorses our Univer-
sal Permit Application as pro-
posed. He makes the excellent
suggestion [and see Sweden,
above!] that in some countries the
whole matter could be smoother
for everybody if the application
were made for the use of the gear
of a resident amateur and, again
in some countries, for that use to
be under the supervision of the
local ham. This could be made
easier yet if a local amateur radio
organization endorsed the idea
and became the contact point for
the prospective visitor looking for
a local sponsor. [A list of such
countries can be added to the Uni-
versal Permit Application kit if
enough national groups agree lo
sponsor visitor assistance plans.
Let us know!]

~

CANADA

Garry V. Hammond VE3XN
5 MclLaren Avenue
Listowel, Ontario

Canada N4W 3K1

[VE3XN is National Awards
Manager for the Canadian Radio
Relay League, CARF, and the
Maple Leaf Radio Society. He has
been chasing one aspect of ama-
teur radio after another for 30
years, starting with SWLing and
now awards. Over the years he
has used over 16 Canadian prefix-
es, with the most recent being
VX3SN (in conjunction with the
Calgary Winter Olympics) and
VEBXN, for use at the base camp
of the Polar Bridge Ski Expedition
of UA-VE (see January issue, p.
72). He is QSL manager for him-
self, HS1AMM, VP2MF, and
ZF1MA. His present two-letter call
was used by a Canadian pioneer
operator, Hobbs Langford. The
XN-4 was an early Canadian radio
receiver. Nine of his Canadian
prefixes were with XN. He pub-
lishes The Amateur Radio Awards
Directory of the World, (a revised
edition each year). What would
you bet that the kids in the Listow-
el secondary school district get
especially interesting geography
lessons? Garry has headed the
Geography Department there
since 1962.—Ed. |

The CRRL 1988
Polar Bridge Diploma

Iin honor of the Transpolar Ski
Expedition, Severnaya Zemlya,
USSR, to Ellesmere Island, NWT,
Canada. A bilingual certificate for
nine QSOs or loggings between
February 15 and June 15, 1988:

« 3 different calls from North West
Territories—usually VEB, but the
CI8 prefix is optional here

e 3 different calls from Asiatic RS-
FSR (Russian Soviet Federated
Socialist Republic)—usually UAS
or UAQ

* 1 Base Camp Station from either
Canada or the USSR (CI8C will be
heard from the Resolute Bay,
NWT Camp)

* 1 station from national capital
region of Ottawa

* 1 station from national capital
region of Moscow

Send application, certified log
data (no QSLs), and 10 IRCs or $5
to me at the above address.

FRANCE

Claude Guee FD1DGY
11 Rue Emile Labiche
28100 Dreux

France

[FD1GY was last heard from
two years ago,; and that column
came two years after the one be-
fore "'due to a car crash and other
QRM," as he put it. Hope all QRM
clears up and it won't be 1990 be-
fore we hear again—how about
more information about the
“Gateway’’ project, and is there
any chance that France's process
for granting operating licenses to
foreign visitors will be simpli-
fied?—Ed. ]

Some news from France

* The first “radio-amateur™ asso-
ciation in France now has for the
first ime a YL at its head, Therese
Normand FEBEPZ. Let's wish
courage and good luck to this
valiant YL in any future hard strug-
gles...a new difficulty has arisen
which may slow future growth,
and already France probably has
a smaller rate of amateurs—the
cost of a license has gone up, and
also the examination charges
(practically double from last year,
for a beginner).

« 50 MHz could be allowed in
France, but with strong restric-
tions in area and power, due to the
useof TV.
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e Sandrine FA1IMSG is the
youngest radio amateur in France
(13 the day of her exam)! Her A
license doesn’t allow many inter-
national QS0Os, but this is only a
beginning!

* This year, our national license is
extended to Austria, Liechten-
stein, Monaco, Netherlands, Nor-
way, Switzerland, and West Ger-
many, with Belgium possibly next.
(With reciprocity, of course.) This
may be the beginning of a Europe-
wide license, an important step,
and maybe even more, why not?
» Packet radio is growing rapidly
here. The ""hexagone’’ is now
covered by more than 80 re-
peaters (144,675). Only in the
west (the IN square) is there rela-
tive inactivity. There are now over
1,000 packetteurs and more than
80 BBS's, on the same frequency.
FE6ABJ's Paris BBS is also on
145,275 because of heavy activi-
ty. The live-wire group ATEPRA
(FEBWV, FBABJ, elc.) has been
promoting this new activity.

During the last congress, in

Provins, the following standard-
ization was recommended for the
SS IDs:
@—operator... 1—BBS... 3—
QRV 24/h/24 with operator. ..
4.5 6—repeater, without opera-
tor... 7—portable... B—
portable without operator. . . 9—
mobile, portable. .. 10-13—
reserve... 14—emergency. ..
15—reserve.

“Gateway" is a very ambitious

project by F6ABJ, with an HF sta-
tion near Paris (7-element beam,
14 MHz, 30 meters ASL) connect-
ed with a UHF link to the capital, to
make easier intercontinental
packet QS0Os.
* Chuck AB4Y has left France af-
ter a too-short stay here. He was
the founder of PIARA, the interna-
tional amateur radio club in Paris
which is so helpful to travelers to
Paris. Monthly meetings are held
in the famous restaurant, Jenny.
Many thanks, Chuck, and a tres
bientot!

HONG KONG

Phil Weaver VS6CT

10A Bonaventure House
91 Leighton Road

Hong Kong

[This is Part 2 of a two-part re-
port; Part 1 was in the April is-
sue—Ed.|

Our Class B licenses continue

to expand, and at the end of 1987
we had 373. With 190 Class A, this
meant a total of 563, and expan-
sion will continue as exams are
now going to be given in Chinese.
Until now they have been the
same as those given inthe U.K. by
the City & Guilds of London, in
English only.

As 10 meters becomes more
active, | am afraid you will be hear-
ing a lot of AM interference from
illegal stations in Asia. Hong Kong
is not alone in having this prob-
lem, where the taxi drivers have
discovered a brand new world of
communications amongst them-
selves to the detriment of other
amateurs. The two main frequen-
cies they use are 28.405 and
28.515 kHz. The local telecommu-
nications authorities are well
aware of the problem and, in
conjunction with the police, catch
the occasional transgressor, but
the problem is endemic, and un-
less we can get complaints from
around the world, there is little
more that will be done. The prob-
lem exists in Malaysia and In-
donesia also, and when the band
is open to that part of the world,
you will well and truly know about
it!

Because of my new job [in
charge of the Port of Hong Kong
Communications Center—see
Part 1.—Ed.] | have had to resign
from the Committee of HARTS, af-
ter seven years, but it was good to
leave after an Annual Dinner with
166 people present made it the
best ever, and there were over
US$7.000 worth of door prizes,
thanks to local Kenwood, Way-
sun, Goodyear, and Pacifica
Products dealers!

HARTS had five transceivers
stolen from one of its 2-meter
sites, and it will be some time be-
fore we can collect the money to
get back to normal activity. Pri-
vate repeaters have been autho-
nzed recently, and three licenses
have been issued. | am sponsor-
ing one, using English, which will
be helpful for those unable to un-
derstand Cantonese.

Last August, typhoon Rima
swept through the Far East, leav-
ing a trail of smoked radios, toast-
ed antennas, fried amplifiers, and
disillusioned amateurs in Bang-
kok, Macau, and the Philippines.
Luckily, Hong Kong was spared.

Finally, | regret to announce
that our Telecommunications Au-
thority friend, Mr. T.C. Chan
VS6DW, MBE, has retired. He has
done so much for amateur radio,
from the official side, that his
shoes may never be filled: his post
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will not be filled at this time be-
cause there is nobody knowledge-
able enough. There will be two
people splitting up his work load.
We understand he is retiring to
Canada; and all of us wish him a
happy retirement.

SWEDEN

Rune Wande SMOCOF
Frejavagan 10

S-155 00 Nykvarn
Sweden

Common License Approved

The European Common Li-
cense has been approved in Swe-
den as of March 1—in part. ltis in
accordance with the so-called
CEPT Recommendation and is
valid for amateurs from those oth-
er countries which also have im-
plemented this kind of license. It
means that amateurs from West
Germany, Norway, Denmark, The
Netherlands, Luxembourg, Bel-
gium, Austria, Switzerland,
France, and Monaco do not need
to apply for a visitor's license
when in Sweden—IF they are sat-
isfied working only VHF according
to CEPT Recommendation Class
2. Unfortunately, the Swedish au-
thorities did not accept the full
CEPT plan. The Swedish Tele-
communication Authority did ac-
cept the full plan, but was over-
ruled by some other government
entity. Let us hope that the obsta-
cles, whatever they were, will be

cleared away in the near future.

Did you work 7SB8AAA? The
Swedish Antarctic Research Pro-
gram (SWEDARP) was assigned
the call 7SBAAA, and early this
year a group of 12 geology re-
searchers spent a few months in
the Antarctic. Kent SM7DSE, a
University of Lund professor, was
the one who made amateur radio
a part of the expedition. He
planned to work CW, SSB, RTTY,
AMTOR, and HF Packet. They al-
so had a license for 3Y Bouvet,
but as of this writing it is uncertain
whether they'll get there this time.

QSL cards can be sent via SK0
MT, Club Taby Sandaramatorer. If
you didn’t work 7S8AAA this time,
you will probably get another and
bigger chance next year. I'll keep
you posted.

Market Reef SIBMI!

SKOMT has become a very ac-
tive club. They managed to get a
special call for the Swedish part of
the Baltic Sea rock known to DX-
ers as Market Reef (prefix OJ@).
For years the Finnish lighthouse
on this tiny rock was on the
Swedish side, and the national
border was drawn through the
rock! In 1985 the border was re-
drawn to put the lighthouse back
in Finland (see map). On Sep-
tember 26 of that year SIBMI went
on the air for the first time, but for
only a few hours because of bad
weather, and there are no shelters
on the Swedish side. There is a
good possibility that the call will be
heard again this summer, howev-
er. Although it does not have DX-
CC status, it is a rare call! QSL via
club SKo

.'.‘,’lilﬁ':
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Figure 1. The old border went vertically through the middle of Market
reef, which in all is about 400 meters in length and averages about 150
meters wide. The new border cuts left and around the lighthouse, and
then cuts back into Finland to give Sweden an area of rock equal to the

area that went with the lighthouse.
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transceiver to access tone operated systems, or in

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and is available
for one day delivery, backed by our one year warranty.

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

* Output level flat to within 1.5db over entire range selected.

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

* Immune to RF

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

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

* Instant start-up.

 Off position for no tone output.

» Reverse polanty protection built-in.

- [ =
4 L
.l

91.5 ZZ
94 .8 ZA
97 47ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

* Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C

118.8 2B
123.0 3L
127.3 3A
131.8 3B
136.5 42
141.3 4A
146.2 4B
151.4 5Z

156.7 5A
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 72
192.8 7A
203.5 M1

« Frequencies to 250 Hz available on special order

« Continuous tone
Group B

TEST-TONES: | TOUCH-TONES:
600 697 1209
1000 770 1336
1500 1477

941 1633

BURST TONES:

1600
1650
1 700
1750
| BOO

1850
1900
1950
2000
2100

2150
2200
2250
2300
2350

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

Model TE-64 $79.95

E'i' COMMUNICATIONS SPECIALISTS

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

.o
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TINY-2  PACKET CONTROLLER $119.95

READY TO USE - NOT A KIT

USES TNC-2 EPROMS INCLUDING NET/ROM. FIRMWARE VERSION 1.1.5 PROVIDED
32K RAM AND 32K EPROM STANDARD

SUPPORTS BOTH RS-232 AND TTL COMPUTERS, 300-19,200 BAUDS

EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH. ONLY 5" x 7
WATCHDOG TIMER, MODEM DISCONNECT HEADER, 12V DC OPERATION.

PACKET TERMINAL PROGRAMS

S
4& THE BEST VALUE IN A VHF/HF TNC ‘%
PAC-COMM TNC-220  $149.95 MACPACKET (MAC) . s4a.s
WITH TUNING INDICATOR §179.95 COMMODORE 84, o e 818.88

. NOW WITH 32K RAM STANDARD, FIRMWARE VERSION 1.1.5 e S TR e e
- SELECT EITHER HF OR VHF RADIOS FROM THE KEYBOARD. $10.00

- SUPPORTS RS-232 AND TTL COMPUTERS
- IN KIT FORM -- $129.95 ACCESSORIES:

NTE ~ - 12v WALL MOUNT POWER SUPPLY $9.95
| R TR EIEICA TN e RS-232 CABLE $9.95, C-64 CABLE $1295

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.
. =
vrea | TECHNICAL INFORMATION
TOLL FREE ; L@ m 7-30 AM - 11 PM EASTERN

8002233511 (PAC-LOMM. 3652 West Cypress St., Tampa, FL 33607)  (813) s7-2080

EXCEPT FLORIDA |
S ey FLORIDA ADDRESSES ADD 5%. $3.00 SHIPPING/HANDLING PER ORDER. TEILE;- ?:*gﬂ:’?;ﬁ;m

CIRCLE 152 ON READER SERVICE CARD
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Number 34 on your Feedback card

PECIAL EVENTS

Ham Doings Across the Country

Special Events listings will be provided by 73
magazine free of charge on a space-available ba-
sis. Announcements must be received by the first
of the month, two months prior to the month in
which the event takes place (by April 1, for exam-
ple, for a June or later event). Please mail to Edito-
rial Offices, 73 Magazine, WGE Center, Peterbor-
ough NH 03458. ATTN: Special Events

LONG BRANCH NJ
JUNE 1-5

The Second Annual Conven-
tion of Chaverim International, an
association of Jewish Amateur
Radio operators, will be held this
year at the Harbor Island Spa at
Long Branch. Cost is $286 per
person double occupancy, $436
per person single occupancy.
Talk-in on 1 June 147.05 Asbury
Park repeater. Deposit of $25 re-
quired. For reservations and infor-
mation, contact Foster Kawaler
NV2W, 46 Megill Circle, Eaton-
town NJ 07724, or Bernie Schreib-
man, 362 Meadowbrook Ave.,
Eatontown NJ 07724.

ST. PAUL MN
JUNE 3-4

The North Area Repeater Asso-
ciation will sponsor a swapfest
and exposition at the state fair-
grounds in St. Paul. Exhibits, flea
market, dealers, prizes, license
exams. $4 in advance, $5 at door.
Write Amateur Fair, PO Box 857,
Hopkins MN 55343, or call 612-
566-4000.

BROOKFIELD IL
JUNE 4

The Chicago Suburban Radio
Association will operate N9BAT
from the Brookfield Zoo as part of
the West Suburban Council Boy
Scouts of America Scout-O-Ra-
ma. Operation will be on SSB fre-
quencies 7.240 MHz, 14.260
MHz, and 28.350 MHz, and 2 me-
ter FM 146.55 MHz. For full color
QSL card, send your QSL card
and large SASE to CSRA N9BAT,
Special Event, PO Box 88, Lyons
IL 60534.

PITTSBURG KS

JUNE 4

VEC exams, indoor flea market,
free tables and parking, hamfest

at Lincoln Park Pavilion spon-
sored by the Pittsburg Repeater
Organization. Admission $5 per
adult, $1 per additional family
member over fifteen. Talk-in on
146.34/.94 or 147.84/.24. Contact
Ken Johnston KCOVZ, PO Box
1303, Pittsburg KS 66762.

KITCHENER, ONTARIO
JUNE 4

The 14th Annual Central Ontar-
io Amateur Radio Fleamarket,
sponsored by the Guelph ARC
and the Kitchener-Waterloo ARC,
will be held at Bingeman Park. Ad-
mission $3, tables $5, children un-
der twelve free. Talk-in KSR
146.37/.97, ZMG 144.61-145.21,
Simplex 52/52. Contact Fleamar-
ket Co-Chairman, Ray Jennings
VE3CZE, 61 Ottawa Crescent,
Guelph, Ontario CANADA N1E
2A8. 519-822-8342.

BANGOR ME
JUNE 4

The Pine State Amateur Radio
Club is sponsoring their 2nd annu-
al outdoor hamfest at the Ham-
mond Street Campground. Ad-
mission $2, overnight camping
June 3-5 available. PSARC annu-
al meeting, election of officers,
VEC exams, prizes, free swapfest
space and more. Talk-in on
146.34/.94. Contact Gerry Bell
N1DQX, RFD 1 Box 1377, Bangor
ME 04401. 207-942-3654.

MADISON OH
JUNE 4-5

The Wireless Institute of North-
ern Ohio (WINQO), sponsored by
the Lake County AR Association,
will be on the air to commemorate
Ohio Wine Month. On June 4 from
2300Z to 0300Z, W.LLN.O will be
operating from a local winery on
3860 and 7235 kHz, and on June 5
from 1500Z to 1900Z, they will be

on 7235 and 14235 kHz. Call is
KOBO. Legal-size SASE for QSL
certificate from KO80 - WINO
Weekend, 10418 Briar Hill, Kirt-
land OH 44094.

MANASSAS VA
JUNE 5

The Ole Virginia Hams will
present the Annual Manassas
Hamfest and Computer Show at
the Prince William County Fair-
grounds from 8 AM to 4 PM. Ad-
mission $5, children under twelve
free. Tailgating $5/space. YL Pro-
gram, ARRL booth, CW proficien-
cy awards, dealers, indoor space.
Talk-in on 146.37/.97, 146.52.
Contact Joe Schlatter K4FPT,
703-368-8599 (evening) or Randy
Moler KA4UFF, 703-791-3061, or
write Ole Virginia Hams ARC, PO
Box 1255, Manassas VA 22110,
or call Jack Gunsett KI4VP, 703-
361-5255.

HUMBOLDT TN
JUNE 5

The Humboldt ARC will sponsor
its annual hamfest at Baily Park
from 8 AM to 4 PM. Admission $1,
refreshments, flea market, and
parking for RVs. Talk-in on .37/
97. Contact Ed Holmes W4IGW,
501 N. 18th Ave., Humboldt TN
38343. 901-784-3490.

CHELSEA MI
JUNE 5

The 11th Annual Chelsea Swap
'N Shop, sponsored by the Chel-
sea Communications Club, will be
held at the Chelsea Fair Grounds.
Donation $2.50 in advance, $3 at
door. YLs, XYLs, kids under
twelve free. Table space $8, trunk
sale space $2. Campgrounds and
parking. Call 313-475-1795, Rob-
ert Schantz, 416 Wilkinson Street,
Chelsea MI 48118.

SORRENTO LA
JUNE 6-12

The Ascension ARC will hold its
Annual Jambalaya Festival from
1500Z to 2359Z daily on 20-15
and 10 meter bands. Special
Event package contains three
Jambalaya Recipes, Certificate
and Club Card with station, state
and country worked, plus Hon-
orary Membership Certificate for
three or more stations worked.
Send $1 postage and QSL card
with calls to A.A.R.C., PO Box
278, Sorrento LA 70778-0278.

LOVELAND CO
JUNE 10-11

The Northern Colorado ARC is
sponsoring the Tenth Annual SU-
PERFEST at the Larimer County

Fairgrounds in the McMillan
Building. Prizes, dealers, VEC
examinations, refreshments, and
a flea market. Station WOINK will
be operating on HF with talk-in
on 2 meter. Contact Bud Hayes
WOJFN, 3109 N. Douglas, Love-
fand CO 80537. 303-663-3118.

MIDLAND Mi
JUNE 11

The Central Michigan Amateur
Repeater Association (CMARA) is
sponsoring its Fourteenth Annual
Hamfest at the Midland Commu-
nity Center. Donation $3 at door,
tables $4 and $8. FCC exams,
new and used equipment. Con-
tact David C. Burdeaux WDB8DII,
CMARA Vice-President, CMARA
Hamfest, PO Box 67, Midland MI
48640.

WINSTON-SALEM NC
JUNE 11

The Forsyth Amateur Radio
Club is sponsoring the Winston-
Salem Hamfest & Computer Elec-
tronics Fair '88 at the Dixie Clas-
sic Fair Grounds. FCC exams
(preregistration suggested), in-
door dealer space, prizes, and
flea marketitailgating space. Ad-
mission $4 in advance, $5 at door.
Talk-in on 146.04/.64. For prereg-
istration (SASE) contact Dave
Ward KA1LVO, 5573 Vienna-
Dozier Rd., Pfafftown NC 27040.
For dealer information, contact
Jim Rodgers N1DRI, Box 11234,
Winston-Salem NC 27116, 919-
760-2493. For exam information,
contact Bob Gates KJ4IC, Box 60,
Cedar Grove Park, Kernersville
NC 27284.

RIO DE JANEIRO BRAZIL
JUNE 11-12

Hundreds of CW operators
in South America will be on
the bands this weekend. They
welcome other hams who wish
to meet them for the World
Wide South America CW Contest.
WWSA is sponsored by Antenna-
Eletronica Popular with the coop-
eration of Pica-Pau Carioca and
other South American CW
groups. Antenna, PO Box 1131,
20001 Rio de Janeiro, RJ,
BRASIL.

GALESBURG IL
JUNE 11-12

If you would be interested in
participating in an International
Telegraph Speed contest, and
want more details on awards, con-
tact Jim Woods, The Blackhawk
Chapter of the Morse Telgraph
Club, RR #4 Box 22, Galesburg IL
61401.
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QUEENS NY
JUNE 12

The Hall of Science ARC Ham-
fest will be at the New York Hall
of Science parking lot, Flushing
Meadow Park, 47-01-111 Street
in Queens from 9 AM to 3 PM. AR
exhibit station, tune-up clinic,
films. Donation $3. Sellers $5/
space. Talk-in on 144.300 simplex
link 223.600 repeat and 445.225
repeat. Contact (evenings) Steve
Greenbaum WB2KDG, 718-
898-5599 or Arnie Schiffman
WB2YXB, 718-343-0172.

WINFIELD PA
JUNE 12

The Milton and Central Susque-
hanna ARCs will host the 15th
Annual Central PA Ham and Com-
puter Fest at the Winfield Fire-
man's Fairgrounds from 0800 to
1700 EST. VEC testing (advance
registration), good food, contests,
Demo BBS, packet radio, and
more. Donations $4, YLs, XYLs,
and children are free. Tailgating
6" table for $1. Talk-in on 146.97,
147.18, and 146.52. Call or write
Jerry Williamson WA3SXQ, 10
Old Farm Lane, Milton PA 17847,
717-742-3027 or Bob Stahl
KA3PYT, 452 Fourth St., North-
umberiand PA 17857, 717-473-
7050.

COVINGTON KY
JUNE 12

The Northern Kentucky ARC
will hold its HAM-O-RAMA 88 at
the Erlanger Kentucky Lions Park.
Admission $4 in advance, $5 at
gate. Children under fourteen
free. Prizes, ARRL, packet and
emergency forums, vendors, and
a outside flea market ($4/space,
tables not provided. Talk-in on
147.855/.255 and 147.975/.375.
For advance registration or more
information, contact WA4BRM,
c/o NKARC, PO Box 281, Flo-
rence KY 41042, 606-371-8545.

WILLOW SPRINGS IL
JUNE 12

The Six Meter Club of Chicago
is sponsoring The Thirty-First An-
nual Hamfest at Santa Fe Park.
Admission $3 in advance, $4 at
gate. Prizes, large swapper's row,
picnic grounds, displays in pavil-
ion, and an AFMARS meeting.
Talk-in K90ONA on 146.52 or
K9ONA/R 37-97. Advance tickets
and information from Mike Cor-
bett KSENZ, 606 South Fenton
Ave., Romeoville IL 60441.

AKRON OH
JUNE 12

The 21st Annual Goodyear
Family Hamfest will be at Wing-
foot Lake Park near Akron. Family
admission is $4 in advance, $5 at
gate. Picnic and flea market ($3
per vehicle), and sheltered indoor
dealer area ($6 per table, advance
reservation suggested). Prizes for
the OM, XYL, children, and Mo-
bile Check-in. Park facilities and
concessions. For tickets and in-
formation, contact Don W. Rogers
WABSXJ, 161 Hawkins Ave.,
Akron OH 44313. 216-864-3665.

SOUTH DARTMOUTH MA
JUNE 12

The Southeastern Massachu-
setts AR Association is holding its
Semara Hamfest from 9 AM to 5
PM. General admission is free.
Dealer admission is $8 in ad-
vance, $10 at door. VEC exams by
appointment, Nepra packet work-
shop, working HF stations, and
Tail Gate Sale. Hamfest talk-in on
147.000/.6 and 145.4900/.6 for
backup. Contact (send SASE,
please) Peter M. Kodis N1EXA,
PO Box 9187, North Dartmouth
MA 02747. 617-993-1828.

PHILADELPHIA PA
JUNE 15

A technical session featuring
recent developments in Amateur
Radio will be part of the IEEE In-
ternational Conference on Com-
munications '88 in Philadelphia.
Jim Metzger KASHWD, will take
visiting Amateurs on a tour of the
club station where they may use
the repeaters (145.25 (KASHWD/
R), 224.52 (K2PM/R), and 443.10
(K3QFP/R) at the Liberty Bell site.
For information, write ICC '88, ¢/o
ATT Network Systems, 1800 John
F. Kennedy Blvd., Suite 1300,
Philadelphia PA 19103 or call 1-
800-ICC-88PH or 215-972-1308
(outside the US), weekdays 8 AM
1o 4:30 PM EST.

NEW YORK NY
JUNE 16

The |IEEE New York Section
Broadcast Technology and Vehic-
ular Technology Chapters are
sponsoring ‘‘Professional Certifi-
cations Programs: An Overview."
There will be representatives from
the SBE, NABER, NARTE, and
possibly the FCC. Admission is
free. Time: 6:30 PM at the NYC
Technical College, Klitgord Audi-
torium at 285 Jay St., Brooklyn,
For more information, call Mike
Hayden at 212-246-2350, ext.
278, from 9-5 PM.
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HUGO CO
JUNE 17-19

The 13th annual SMIRK Party
Contest will be held from 1900
CDT on the 17th to 1900 CDT on
the 19th. Exchange callsign,
SMIRK # and Grid Square. Cross-
band contacts, multi-operator or
partial contacts not allowed. For
scoring, rules, and information
on awards, write Lisa Lowell
KA@GNNO, PO Box 547, Hugo CO
80821.

CORTLAND NY
JUNE 18

The Courtland Hamfest, spon-
sored by the Skyline ARC, will
have indoor/outdoor flea markets,
prizes, plenty of space and re-
freshments. Talk-in on 147.225
(+600) or 145.490 (-600). For
reservations, contact Skyline Am-
ateur Radio Club, PO Box 5241,
Cortland NY 13045 or call Jerry
Falletta KD2DR 607-844-9350,
Billy Williams N2AGF 607-749-
3766, or Bill Ackroyd WA2UFQ
607-844-4815.

DUNELLEN NJ
JUNE 18

The Raritan Valley Radio Club
will hold its 17th annual Hamfest
at Columbia Park. Donation $4,
children and spouses free. Seller
spots are $6/space or $12/multi-
ple spaces. Prizes and refresh-
ments. Talk-in on club repeater
W2QW/R 146.025/.625 and
146.52 simplex. Advance tickets
from club members or call Dave
KA2TSM at 201-763-4849, or
John WA2C at 201-968-5070.

PARK RIDGE NJ
JUNE 18

The 3rd annual SWL FEST will
be at Gilfer Shortwave, 52 Park
Ave., from 10 AM to 3 PM. Free
admission. $3 per space for sell-
ers (call early for reservations).
Contact Paul Lannuier N2HIE, PO
Box 239, Park Ridge NJ 07656.
201-391-7887.

MIDDLETOWN MD
JUNE 18

The Frederick ARC will hold its
11th Annual Hamfest at the Fred-
erick County Fairgrounds from 8
AM to 4 PM. Admission $3, tail-
gaters $2 extra. First table $10/ea,
extra tables $5/ea. YLs and chil-
dren free. For more information,
write Dave Durkovic N3BKD,
7128 Limestone Lane, Middle-
town MD 217689.

MONROE MI
JUNE 19

The 1988 Monroe County Radio
Communications Associa-
tion Hamfest will be at the
Monroe County Fairgrounds.
Tickets are $2 in advance or
$3 at gate. Spouses, children
free. Table space $6 and trunk
sales $2 per space. Simplex
talk-in on 146.52 MHz. Local
repeaters are W3SOG/R on
146.73 MHz and WA3OHI/R on
147.06 MHz. To reserve space
or order tickets, send request
with SASE to Larry Lindner
KB8AIZ, 2001 Ida-Maybee Rd.,
Monroe M| 48161 or call Larry at
313-587-3663.

ESCONDIDO CA
JUNE 19-25

The Escondido Amateur Radio
Society will operate N6WB in con-
junction with the 100th anniver-
sary of the City of Escondido. For
a large certificate, send QSL and
large SASE to Glenn Bodeker
N6WB, 127 Walnut Hills Dr., San
Marcos CA 92069.

REDLANDS CA
JUNE 20-JULY 4

KX6B will operate mobile
as part of the support team of
Car #73 in the running of the 6th
annual Great American Race
to commemorate the BOth year
since the original New York
to Paris race. Operations will
be daily 1500 UTC until 2300 UTC
on the lower 25 kHz of the 40, 20,
and 15 meter general phone
band. Some evening operation
on 75 meter phone band. Mobile
Packet on 145.01 and 2 meter FM
on area repeaters. For QSL send
SASE to Dick Raley KX6B, 2610
Camloop Drive, San Jose CA
95130.

KELLEYS ISLAND OH
JUNE 29

Members of the Ohio Under-
water Research Association will
operate NBHHG from 1500Z to
0100Z underwater from Lake Erie
aboard a shipwreck and other
submerged as well as surface
locations within the Lake Erie
Islands area. Frequencies: 7.230,
14.245, 28.450, and 146.475 MHz
(all + 10 kHz). For photo QSL
card, send QSL (SWL letter wel-
come) and SASE to Paul
Buescher NBHHG, 1752 Stone
Creek Lane, Twinsburg OH
44087.
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UNCLE WAYNE'S
CODE TAPES

We've had so many phone calls from people
wanting our famous 73 code tapes that we've
decided to bring them back! Isn 't it about time
you dust off that kever and sharpen up vour
code skills? Order now. . .

"Genesis”

S wpm-This is the beginning tape, taking you
through the 26 letters, 10 numbers and neces-
sary punctuation, complete with practice ev-
ery step of the way. The ease of learning
gives confidence even to the faint of heart.

"The Slickler”

6+ wpm-This is the practice tape for those
who survived the 5 wpm tape, and it's also the
tape for the Novice and Technician licenses.
It 1s comprised of one solid hour of code.
Characters are sent at 13 wpm and spaced at 5
wpm. Code groups are entirely random char-
acters sent in groups of five—definitely not
memorizable!

"Back Breaker”

13+ wpm-Code groups again, at a brisk
13+ wpm so you'll be really at ease when
you sit down in front of a steely-eyed volun-
teer examiner who starts sending you plain
language at only 13 per. You'll need this
extra margin to overcome the sheer panic
universal in most test situations. You've
come this far, so don’t get code shy now!

"Courageous”

20+ wpm-Congratulations! Okay, the chal-
lenge of code is what's gotten you thas far, so
don’t quit now. Go for the Extra class license.
We send the code faster than 20 per. It’s like
wearing lead weights on your feet when you
run; you'll wonder why the examiner is send-
ing so slowly!

Code Tapcs

Genesis $6.95 .
The Stickler $6.95 J S Ny
Back Breaker $6.95 o == gl
Courageous $6.95  _ e an e

Postage and Handling $1.00

Name Call _____
Address____ P ==
City ____ State v
COAE OMC [DOWVISA [ Check/iMO
Card # Exp.Date_

Mail your order to 73Magazine,
WGE Center, Peterborough NH 03458

» BUILT-IN SPEAKER > BATTERY OPERATED

> OPTO ISOLATED OUTPUT WITH NO MECHANICAL T/R
SWITCHING

. A opiac
' He Ot Regyer
E aoFFEthe

SPECIAL » REVERSE POLARITY PROTECTION
INTRO: - xx » SELF COMPLETING DOTS AND DASHES
COD’SADD GHALE' S&H » POWERLOGIC PROTECTION INDICATES KEYING

AND BATTERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed for 1 year with no
charge for shipping and repairs during warranty

/465 Swm & [(B14] 965~-5937 ALSLFE;IIEEEES
RD1 BOX 83; WILCOX,PA 15870 IMMEDIATELY
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"Give your repeater something
to celebrate!”

The new RC-96 controller for your repeater will make its day. And yours.

For you, remote programming will let you easily make changes to your repeater from
anywl.ere without a trip to the hill. Change codes, autodial numbers, ID messages and

more, with reliable storage in E2PROM memory.

Your users will love the outstanding patch and autodialer, with room for 200 phone
numbers. The talking S-meter will let them check their signal strength into the repeater.
Flus support for pocket pagers, linking to other repeaters, and a bulletin board.

Your technical crew will appreciate the built-in keypad and indicators. And the ease of
hookup through shielded DIN cables. With pots and DIP switches easily accessible at the

rear of the unit. Thev’ll be impressed by the gas discharge tube across the phone line and
transient supressors on each I/O signal to keep lightning from taking your system

down.

And most important, your repeater will have a new sense of pride in being able to serve
you better. You'll even hear it in its voicel

The RC-96 Repeater Controller -

Something for everyone. A real party animall
the newest choice from ACC.

q cc advanced

computer
2356 Walsh Avenue, Santa Clara, California 95051 (408) 727-3330

confrols, incC.
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LETTERS

Number 35 on your Feedback card

Rare Finds

We, the radio amateur, are our
own worst enemy. Good quality
public relations that the public can
understand is rare. This 1S only
part of the problem. | became an
amateur in 1971 while at college.
There was a sense of discovery—
an air of mysticism, of being able
to take junk parts from the local
radio/TV shop and make them talk
around the world. There was a
sense of comradeship, of adven-
ture. Over the years we have lost
out: We have become appliance
operators lacking the ability to
build even the simplest equip-
ment. Part of the problem comes
from ham radio magazines. They
seem to think that since technolo-
gy has advanced, so have the
building abilities of amateurs. Sel-
dom do | find simple, goof-proof
projects using ‘Radio Shack’
parts that are worth any time or
effort to build. If 73 magazine
could, in addition to or within ils
current departments include
those simple, goof-proof projects
for amateurs, it would be provid-
ing a service that no one else pro-
vides.

Larry G. Sloop WB4UYY
Millers Creek NC

Many of our readers have similar
requests, but how many under-
stand we can only publish what
writers send to us? Quality
projects are few and far between
in every US electronics magazine.
Get busy, guys!. . .de NASE

Russian Views

When | decided to visit the
USSR, | started to learn some
rudiments of Russian. No, | don't
know much, but a minimum, just
to ask for my way, for prices, com-
ment about the weather, etc. Our
guide did not care about me when
he saw that | would not make any
trouble for him and that | would not
get lost. So, when | wanted to find
hams, all | had to do was to exam-
ine the antennas on the roofs, and
ring at the fiats where the coax
ended. The Q-code with my micro-
knowledge of Russian made the
rest. | found lots of helpful friends
there. Being quite Vodka-proof,
our friendship became even more
cordial and | found that at least my
fnends were not great party fans.

From the Ham Sack

They admitted that being a party
member helps a lol to get the
private ham ticket. They also ex-
plained that for hamming they
would do even more. Maybe Mr.
Gorbatcheff will change the need
for such an involvement.

People in the USSR are not
easy o access. Their raw behav-
lor shows timidness to strangers.
But once the ice is broken, they
are friendly, hearty, and hand-
some. As a foreigner it's up to you
to show your interest and good
will. Money is no argument for
sympathy, in opposition to my ex-
periences in the US.

By the way, do you know why
the typical Russian SSB station
has its characteristic sheet-iron
sound? There is a shortage for all
technical components on the pri-
vately accessable market. There
are no stations to buy, no crystal
filters, and no high-tech ICs. So
the average station is built from
scratch with the available TV re-
pair material, often bought by
friends who are thousands of
miles away. Several projects have
been published in the Radio
magazine, The best known 19
tube, home built transceiver” is of
course always the same model.
SSB is made with a balanced
multiplier in the 100 kHz region,
LC filtered, then mixed up twice.
Output power is about 200 waltts,
using 3 TV line amplifier tubes.
How will you expect such a tech-
nology to compare to our factory
built high-tech transceivers? Bul
at least they build their own sta-
tions.

Club stations usually sound bet-
ter, as they get obsolete marine
transceivers which are often older
than the operator, Do you really
want to criticize these members of
the international ham family, just
because you had the privilege 10
be born into an easier world?

Roger A.U. Jung HB9BBR
Switzerland

Having visited 120 countries so
far, my interest isn't in remaking
them like America as much as
seeing them and understanding
them. | reported on what | saw and
experienced...Wayne

Times Have Changed

| enjoy doing a variety of things
within the amateur arena. Sure

98 73 Amateur Radio = June, 1988

don’t care for the B.S. that clutters
up the low bands... sure enjoyed
the days when you could get into a
good technical conversation with
another amateur. | know with the
high-tech aspect of equipment
these days it requires more study
and time, but the rewards are
worth it. Of course, the experi-
menters, innovators and real gen-
tlemen of ham radio are out there,
it's just more difficult to find them
somelimes.

Bill Tipton WATAL/NNN@LLX
Navy-Marine Corps MARS
Jacksonville AL

70cm Concern

We have received correspon-
dence from a VESCAB SAAC
News Release alerting us to the
fact that the Canadian DOC in-
tends to re-classify a meteorlogi-
cal Clear Air Doppler Radar
(CADR). Ilts present operating
area is 404.37 MHz and it will be
relocated in the 430-450 MHz
70cm amateur radio UHF band.
This system, we understand
transmits high-power, triple
beam, broadband radar pulses.

We are very concerned about
the proposed move to these trans-
mitting devices on our northern
boarders as it will almost wipe
out and QRM the entire 70cm
UHF amateur band. It will also
disrupt all present modes of
FM, SSB, ATV OSCAR, packet,
and EME communications! Like-
wise, if this system is allowed
to relocate without challenge,
it is just a matter of time before
the US will be pressured to en-
dorse such a relocation as well.
This will put the highly used 70cm
amateur radio band into serious
jeopardy!

What is the reason given for this
Canadian move? We feel it is a
longer range plot to overtake the
70cm amateur UHF band. We
have already lost a vast amount of
usable frequency spectrum to the
LINE-A restrictions placed upon
us. We cannot afford to lose any
more!

Mike Stone WBOQCD
USATVS
Editor SPEC-COM

Who Wants
the Hot Potato?

The FCC has said that recog-
nized coordinators will decide the
right to use a given repeater fre-
quency. Great in theory, but who

is the recognized frequency coor-
dinator?

Several questions come to
mind.

1. Who picks the coordinator?

2. Who determines who is a coor-
dinator?

3. What are the qualifications to
be a coordinator?

4. What other factors are to be
considered when determining
who is the frequency coordi-
nator?

Some hams have suggested
that the ARRL act as the coordina-
tors' coordinator. Their answer:
No way. Some have suggesied
the FCC should take a more active
role. Their answer: No personnel,
no money, and perhaps no care.
Let’s throw the names in a hat and
have a lottery. Why have rules,
tests, or even licenses? If nobody
cares let's have a ball and we will
have the 11-meter mess again.

| don’t see Commission lawyers
donating any time to the problem.
They want to be paid for their time.

Who is going to coordinate the
appointment of the arbitrators?
What is to be the arbitrators’ quali-
fications? Will the arbitration be
binding? Who will defend the arbi-
trator if he gets sued? (California,
with an arbitration statute gives
them immunity, but tell that to a
bull-headed amateur.) What
about any financial liability? Who
IS going to develop the forms,
rules, procedure, and handle the
paper work?

Nice idea but... | guess we
might do it the Old West way: He
who has the highest mountain and
the biggest amplifier gets the fre-
quency or maybe we will go back
to the old repeater wars.

Oh well, welcome to the new
Citizen's Band radio. Uncle Char-
lie old buddy, you really have a hot
potato, with lots of potential law
suits. | suggest you *‘Tell it to the
Judge,” when you are sued, to
enforce Part 97.

Joseph Merdler N6AHU
Atty At Law
Los Angeles CA

QRP Confusion

ARRL recommends 7040 kHz
for “RTTY DX while Mike Bryce,
representing 73, calls 7040 kHz
“the QRP calling frequency...”
My guess is that this co-use of the
frequency is pretty hard on the lit-
tle guys, viz,, QRP’ers.

Frank R. Prina N2DLN
Springville NY



Multiband QRY 160-10 Emergency Pack

Field Day Winner Fastest Antenna

The Emergency Pack contains in the ﬂ
QRV 160-10 All Band kink-proof - -
weather sealed antenna, Quick Launch

kit, 70" RG-8x feedline, 160 meter

adapter, all band counterpoise, 200/
rotproof line. Complete and QRV.

One person installs in 15 minutes g —
1971 N. Oak Lane 1300 E. AntennasWest
Provo, UT 84604-2138 = (801) 374-1084
CIRCLE 90 ON READER SERVICE CARD

— *OMAR ELECTRONICS ~ — —
FOR ALL YOUR AMATEUR NEEDS
SPECIAL PRICES on all

. MFJPRODUCTS * A.R.R.L. PUBLICATIONS |
and other Ham Radio equipment!

| == 404-466-3241 —
' OMAR ELECTRONICS * 0OmarPupo WASFON |

[ RTE 1 HIGHWAY 81 SO. « LOGANVILLE, GA 30249 |
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NO TUNERS!

NO RADIALS!
= NO RESISTORS!
O™ NO COMPROMISE!

ﬁf‘-
ot
THREE EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE.
CALL US FOR A FREE CATALOG
* Ger comt 73 3G

rewers i Ccf 73 164 - & hibwefy T3 198

’ BILAL COMPANY

137 Manchester Dr.
Florissant, COBOBI16 PFH: T19-687-0650
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HAM RADIO
SELF STUDY COURSE

| NOW ONLY $1 995

Plus $2.00
shipping & handling

VISA/MasterCard Accepted

Prepare for the fantastic world of amateur
radio. Study at your leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . .even link their ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license test questions,
answers. . .and much more! You can’t miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

WSYI-VEC P.O. BOX #10101
Dallas, Texas 75207 - Tel: 817-461-6443

ASSOCIATED RADIO VISA—MC

8012 CONSER BOX 4327 AMEX—DISC.
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY—SELL—TRADE
ALL BRANDS NEW AND RECONDITIONED

I.=:;J'| SRR TR R
O] SECE R e

2 i o
WE’LL BUY YOUR EXTRA RIG

STATIONS—ESTATES ETC.

Call 913/381-5900

FAX 913/648-3020
SEND $2 FOR CATALOG AND WHOLESALE LIST

BENEFITS FOR YOU

QST. QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More—Much More!

— T S — — — ————— —— N S E— — S S—

MEMBERSHIP APPLICATION

Name Call
Street
City Prov./State PC/Zip

29 in U.S. 333 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application.

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.

e Expires

o —
[ﬂ Bank. No. Expires
The American Radio Relay League
225 Main St Newington, CT. 06111 USA
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Tone Decoder Notes

I'd like to make the following
clarifications regarding my 4+1
DTMF decoder (April issue).

The present circuit may not
decode tones if the receiver's
volume control is set too high.
This problem can be reduced
by replacing C1 (0.01uf) with a
1kL2 resistor in series with a
0.01uf capacitor. Also, the bright-
ness of LED can be increased
by reducing R1. R1 can be as low
as 10002, depending upon the
LED.

If the Midland Technologies
PC board is used, note that R9 is
wired clockwise to decrease the
speaker on time.

Finally, many people spend
too much for tone decoder chips.
The SSI1-202 sometimes sells
for $15 or more. The equivalent
chip, the RCA CD22204, is sold
by RCA distributers in single lots
for $4.50. If local distributors
do not stock the CD22204, and
the builder does not want to
wait 12 weeks for delivery,
the chip is available through
Circuit Specialists (P.O. Box

3047, Scottsdale, AZ 85257) for
about $6.

Andrew Mitz WA3LTJ

Kensington, MD

Down Under No-Code

| would like to point out an error
in the QRX page in the December
1987 issue (only recently re-
ceived!). Under the heading of
“Aussie Novice 2m Phone?"’, you
incorrectly state that “"Australia
still has no-code license class.”
Permit me to point out that Aus-

youcans
talk toLarsen.

/

Novice Enhancement opens up a
whole new way for novices to com-

municate. To make the most of it, talk

to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance
doesn’t speak for itself.

rsen Fintennas

The Amateur’s Professional”

See your favorite amateur dealer or write for a free amateur catalog

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave., PD. Box 1799, Vancouver, WA 98668. 206-573-2722.
IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C, V5Y 1K3, 604-872-8517,
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tralia has had a no-code license
class since about 1959, when the
“Limited" class license was intro-
duced. It can therefore be seen
that Australia has had a no-code
licence for something like 30
years, along with many other
countries!

Basically, the "‘Limited " call
allows full power and modes on
all bands above 30 MHz, and
indeed, much of the pioneering
work on these bands was per-
formed by these "'Z"" calls.
Why are they called “Z" calls?
Under the Australian licensing
scheme, ''Limited’’ calls were
issued with the series “"VKnZAA"
to ““VKnZZZ'', subsequently
extended to "Y' suffixes, then
“X" suffixes, and now T suf-
fixes.

David |. Horsfall VK2KFU
Australia

Computerized CW

| have noticed that CW is not
one of Wayne's favorite operating
modes. (In fact, it probably does
not have a spot on a lot of people’s
lists of operations.) Hnw&ver.
| recently discovered the plea-
sures of CW via my computer. It
is a very interesting way to get on
the air,

My XYL gave me an AEA
PK-232 for Christmas, and | have
had a great time with packet,
RTTY, and CW. This morning
| had a 45-minute QSO with a
local ham on 40m CW, We oper-
ated at 30 wpm and discussed
antennas, the local ham politics,
antenna projects, power sup-
plies, elc.

Dust off your computer and
try some computerized CW.,
I'll bet you enjoy it (despite your-
self).

Tom Hart AD1IB
Dedham, MA

Circuit Correction
| started building your circuit
“Beacon Transmitter™ in the April
1988 issue and found that there
is a slight problem. In order to
get the circuit to oscillate, you
need to connect pin #6 to pin
#2 on both IC-1 and IC-2. The
way it is set up now, the circuit
is in the monostable mode and
needs a trigger 10 keep it going.
With pin #6 and pin #2 connected,
the circuit is in the astable
mode and the oscillator will be

free running.

Duane Tuma KASUMM
Carpentersville, IL
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NEW TM-721A
Z2m/440 MHz dual-band mobile
with deluxe features.

Antenna &

Tower c::z‘jzb 7

Discounts
Are Tops

Hy-Gain, Cushcraft,
Rohn, Tri-EX,

and Alliance
Package Specials
Available

Call and Compare
Our Prices

NEW FT-212

Mini 2m mobile with 45 Watts

IC-27A SPECIAL
25-Watt Mobile with
UT-16 speech synthesizer
already installed.

$349%

Otter good while they last
Limiled quanfity subyec! 1o prior sale

>
]
'% |

E Orders & Quotes Toll Free 800-444-4799 |

EGE VIRGINIA EGE NEW ENGLAND

14803 Build America Drive. Bidg. B B8 Stiles Road

Salem, New Hampshire 03079
New England (NH Includea)
Toll Free: 800-444-0047
Info & Service. (603) 898-3750

ol B

Our associate store
Lacombe Distributors
Uawis & Jackson Road

Woodbridge, Virgima 22191
Information. (703) 643-1063
Service Dept: (703) 494-8750

1988 Buyer's Fax. (703) 494-3679
Guide/Catalog Store Hours: M-F: 10-6. Sat: 10-4 Store Hours: MTuWF: 10—5

PO Box 293
Lacombe, Lowisiana 70445

Order Hours: M-F 9-7; Sat: 10-4 Th: 12—8; Sat. 10—4




Introducing the only mobiles that
double as answering machines.

NOW you can stay in touch—even
when vou're away from your radio.
With Yaesu's 2-meter FT-212RH
and 70-cm FT-7T12RH, an optional,
internal digital voice recorder
Serves as a convenient answering
machine for you and your friends.
And that’s just the beginning!
High performance mobiles.
The FT-212RH features wideband
receive coverage of 140-174 MHz
(144-148 MHz Tx), while the
FT-T12RH covers 430-450 MHz.
An oversize amber display includes
an innovative photo-sensor which
Increases the display brightness
during the dav. The function buttons
are arranged in a chromatic musi-
cal scale—ideal for visually-impared
operators. You get 45 watts output
on 2 meters, 35 watts on 70 ¢m.

e e W TR =
=

= ]
b 1 X I,

-1 =
o b

—

—

e T e, o i

D/MR CALL MHz —

T
| F W ='_1LTE

REV

An autodialer DTMF microphone
with 10 memories, each ready to
store telephone numbers up to 22
digits long.

And, like our FT-211RH Series
mobiles, you'll enjoy surprisingly
simple controls, yet highly sophisti-
cated microprocessor-based flex-
ibility. Including 18 memories that
store frequency, offset, PL tone,

and PL. mode (CTCSS unit optional ).

Band or memory scanning. Offset
tuning from any memory channel.
Memory channel lockout for scan-
ning. High-low power switch.

All in an amazingly small
package, shown actual size below.

Digital voice recorder option.
Only Yaesu brings vou the advanced
technology found in our digital
voice recorder option.

e
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You can store messages or your
call sign—Iin your own voice, not
a synthesized replica—or give your
friends a private code for leaving
messages on your radio. All they
need is a DTMF microphone! Then
you can play back your messages
either in-person, or remotely by
using another radio with a DTMF
microphone. And you've always
got security because you can com-
mand vour radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu's FT-212RH
and FT-7T12RH mobiles. The only
radios with the power to keep you
In touch. Always.

YAESU

LOW POWER

LOW POWER

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701 (213) 404-2700. Repair Service: (213) 404-4884. Parts: (213) 404-4847

Prices and specilications subject o change without notice, PL is a registered trademark of Motorola, Inc
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Others May Try to Imitate, But...

Only One Can Be Th

Advanced Electronic Applications, Inc

THRESHOLD M oe— T

»

‘4/ TUNE

PAKRATT 232

EAROR IDLE PHASE STBY STBY MODE L FEC

ASCH BAUDOT

Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex

Amateur Net Price $319.95

It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in Six
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW intemal
modem with an eight pole bandpass
filter followed by a limiter dis-
cnminator with automatic threshold
control.

The intemal decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display

:

Facsimile Screen Display

2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232...PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128,

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for transmis-
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controllerr Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask your fniends, or call the
local amateur radio store. We're con-
fident the PK-232 reputation will con-
vince you that it’s time to order your
very own PK-232,

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

Breakthrough!
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Number 37 on your Feedback card

Promoting the Higher Bands

Apparently, most hams’ ideas
of DX involve the HF bands. Ask a

ham to describe what it's like to
operate above 30 MHz, and more
often than not you'll hear terms
like “‘two meters,” ""FM'" and "'re-
peaters." We have ourselves to
blame for perpetuating such nar-
row views of hamming. We hu-
mans sure are creatures of habit.
Well, when the language gets too
bad on the local two meter ma-
chine, or when you get hoarse
from yelling into a pileup on 20
meters, think long and hard about
exploring some of the many (albeit

by Larry Ledlow, Jr. NASE

ty. Bart Jahnke KBONM will acti-
vate 4U1UN on 50 through 2304
MHz (!) for the contest, too. (Don't
forget that 4U1UN counts for DX-
DA and DXCC country credit. It is
also in grid square FN30). July 7-
14 will also see some HF and six
meter activity from PJOM, cour-
tesy of the Six Meter DX Society.

Two and 1.25 meters and 70cm
usually come alive with DX activity
during the summer, too. Most DX
action here is due to tropospheric
ducting, which actually occurs
with great regularity during the
warmest months. Contacts over
several hundred miles are very

““Do you think any
of these guys would work
so hard to turn on these bands
if there wasn’t any DX action and
excitement on VHF and UHF?"’

poorly publicized) possibilities on
the VHF and UHF bands.

DX and Contests

Beauty, of course, is in the eye
of the beholder, and so is DX.
Those two letters, which make up
the most popular term in the ham
radio lexicon, definitely take on
new meaning and present fantas-
tically fun challenges above 30
MHz. Whether chasing countries,
zones, states, or grnid squares, the
DXer gets a kick from working a
new one. The tally is a testimony
to his or her tenacity and skill.
VHF DX is no different.

Six meters usually receives a lot
of attention during a few years of
every solar cycle. Sporadic E
propagation occurs each year, but
when the solar index begins 10
peak, six meters can support
worldwide contacts, DXCC and
73's DX Dynasty Award on six are
becoming relatively easy to ob-
tain, oo, since more countries are
adopling amateur radio alloca-
tions on this band.

More and more DXpeditions
these days take along gear for six
meters. For example, both Jim
Treybig WBJKV on Aruba and
Harry Schools KA3B on St. Pierre
will have six meter gear turned on
for the June 11-12 VHF QSO Par-

common, even on a bad day.
When | lived in the UK, | regularly
worked two meters into France,
Germany, Switzerland, Scanda-
navia, and even Eastern Europe
using 25 watts from my |C-290H
and a single KLM-13LBA anten-
na. (Get Wayne to tell you about
his two meter exploits 40 years
ago. Now that’s DX.) Although the
majority of DX contacts involve
SSB and CW, try giving a shout on
145.52 FM simplex once in a
while.

Our own Pete Putman KT2B
and company will take advantage
of the generally good VHF and
UHF summer conditions along the
East Coast to operate in the June
QSO Party from Chincoteague
Island (grid FM27). His group
plans an impressive operation on
50, 144, 220, 430, 903, 1296, and
2304 MHz. Do you think any of
these guys would work so hard to
turn on these bands if there wasn't
any DX action and excitement on
VHF and UHF?

Modest Requirements

No, you don’t need to go out
and spend a zillion dollars on
good VHF/UHF gear. You can get
perfectly acceptable results with
transverters, which will take an
SSB signal from, say, your HF rig,
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transiate it to a higher frequency,
and downconvert VHF/UHF sig-
nals for reception on the HF rig.
Many transverters come in kit
form, but others are already as-
sembled. You don't need kilo-
watts of power to have a re-
spectable signal on the higher
bands, either. One or 200 watts is
serious RF at these frequencies,
and a modest VHF amplifier costs
about one tenth the price of an HF
amplifier.

| like to work at VHF and UHF,
because the erection of a high
gain antenna system doesn't re-
quire a great deal of real estate or
manpower. Rotor systems are
smaller, 100.

All in all, you keep the costs
down with smaller system require-
ments. Take a look at previous
“Above and Beyond™ columns to
see how inexpensively you can
get on the other bands.

Campaign for 902 MHz

Not long ago | asked a few hams
if they knew of any activity in their
area on the 33cm band. More than
one answered with something
like, “"You mean 12967 Nah."" No,
| meant 33cm, not 23. ' That's not
ahamband. . .isit?" Alltogether,

hit list. They'll be after that band
once they get 220 MHz.

| had a nice chat the other
day on 70cm with Harry Chase
WA1VVH. Harry's got the UHF
bug, and he's doing a lot of inter-
esting work on 802 and 1296 MHz.
In fact, Harry is custodian of the
919.10 MHz repeater in Pepper-
ell, MA. He expressed disappoint-
ment at the lack of press 902 MHz
gets. | have been pro-902 from the
beginning, and | thought Harry
brought up some valid points. |
think 73 should do its bit to pro-
mote activity on 33cm.

There's a great lack of detailed
information on groups actually in-
volved with 33cm work. | know of a
few ATV and repeater clubs, and
packeteers are investigating high-
speed networks on this band.
Most of these groups operate in
relative isolation, however. We
need to document and keep track
of all the activity on 902 MHz to
aid and encourage these groups’
work. Also, a central source of
33cm material would help dispel
the notion that there's no activity
on the band. This will be very im-
portant when the FCC accepts a
petition from a commercial inter-
est group to take the 33cm band

“Think long and hard
about exploring some of the
many (albeit poorly publicized)
possibilities on the VHF
and UHF bands."”’

now, turn to Section 97.61 of the
Amateur Radio Service Rules and
Regulations. Yes, the 902-928
MHz band is allocated to amateur
radio.

Take a look at the 1987-88
ARRL Repeater Directory. You'll
find a handful of 900 MHz ATV
repeaters and two-and-a-half
dozen FM repeaters scattered
from Massachusetts to California.
Disappointing, to say the least,
but understandable considering
the lack of readily available 900
MHz equipment. Certainly the Big
Three amateur radio manufactur-
ers don't support 902 MHz, and
I've only come across a couple of
33cm transverters in the past sev-
eral years.

| don’t get it. We go to all the
trouble to get a 902 MHz alloca-
tion from WARC, and hardly any-
one takes advantage of it! You'd
better believe that 902 MHz is
next on the commercial interest

away from us.

Thus, we have two main goals
for the “73 for 33" campaign. We
need an individual or group to co-
ordinate and disseminate 33cm
information, and to keep 902 MHz
enthusiasts in touch with each
other. Then, of course, we need
the shakers and movers at 902 to
start writing articles promoting the
band. Since there is little commer-
cial gear available, | expect quite a
few good 33cm projects to grace
the pages of 73. Get busy and
start writing!

Is this just a 902 MHz pie
in the sky? Well, that's what a
lot of people thought about
Wayne's push for FM repeaters
20 years ago. Sometime around
1998, when | ask hams to describe
the activity on VHF and UHF,
| expect to hear things like “digital
ATV,” “40 megabaud,’ and even
902 MHz."' Remember, 73
for 33! &1



Yaesu’s F'1-736R.
Because you never know

whos listening.

Why just dream of talking tower-mount preamplifier. Even
beyond earth? an offset display for measuring
With Yaesu's new FT-736R observed Doppler shift on

DX links.

VHF/UHF base station, you
And to custom design your

can discover some of the best

DX happening in ham radio. LS g FT-736R station, choose from
Via moonbounce. Tropo. Aurora. e these popular optional accesso-
Meteor scatter. Or satellites. lite tracking function (normal  ries: lambic keyer module.

You see, the FT-736R is the  and reverse modes) keeps you  FTS-8 CTCSS encode/decode
most complete, feature-packed on target through a transponder. unit. FVS-1 voice synthesizer.
rig ever designed for the serious The FT-736R delivers 25 FMP-1 AQS digital message
VHF/UHF operator. But youd  watts RF output on 2 meters,  display unit. 1.2-GHz ATV mod-
expect this of the successor to 220 MHz, and 70 cm. And 10 ule. MD-1B8 desk microphone.

our legendary FT-726R. watts on 6 meters and 1.2 GHz. E-736 DC cable. And CAT
For starters, the F1I-736R Store frequency, mode, PL (Computer Aided Transceiver)
comes factory-equipped for frequency, and repeater shift system software.
SSB, CWand FM operation on  in each of the 100 memories. Discover the FT-736R at
2 meters and 70 cm (430-450 For serious VHF/ UHF work, your Yaesu dealer today. But

MHz!), with two additional slots use the RF speech processor. first make plenty of room for

for optional 50-MHz, 220-MHz, IF shift. IF notch filter. CWand exotic QSL cards. Because

or 1.2-GHz modules. FM wide/narrow IF filters. you never know who's listening.
Crossband full duplex capa- VOX. Noise blanker. Three-

bility is built into every FT-7T36R  position AGC selection. Preamp

for satellite work. And the satel- switch for activating your
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