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THE BEST THIN
IN SMALL

Meet the master of 2-meter FM mobiles! ICOM'’s easy-to-operate IC-228A/H
answers your requests for custom big rig performance and maximum frequency
coverage in a compact unit designed to fit today's autos. Operate odd split and

subaudible-tone accessed repeaters, monitor NOAA weather and enjoy incom-
parable ICOM quality with every call!

DUPLEX INDICATOR —— SUBAUDIBLE TONES/BEEPER

indicates pius or minus duplex ' Includes all subaudible tones built-in. TONE appears
| when the tone encoder is tuned on. SQL lights when

the optional UT-40 pocket function 1s activated
PRIORITY WATCH | et i ,,?ﬁfw, ot

e one) |
e o, | | WIDE BAND
runinG sTep | I RN MRMRIRONS |  COVERAGE

““PRO w - Full reception of 138-174MH
INDICATOR ___F& ".’5 B v
Programmable tuning ~__LLOW I -l wmf - L NOAA weather bands. Trans-
steps of SkHz, 10kHz, mit range of 140-150MHz
15kHz, 20KkHz or 25kHz - includes MARS and CAP

i F :

45 OR 25 WATTS |
The IC-228H delivers 45 watts; he IC-228A | ga?h HEM%F;IES  offset and
25 watts. Both include selectable low power Sroiimrishds =y
SRF INDICATOR MEMORY LOCKOUT
Shows signal strength when receiving, and relative Lights when a memory channel is programmed as
output power selection when transmitting. a skip channel.

PUSH-ON/VOL
SaL fuluurmn

» Wideband Coverage
138-174MHz Rx

» 20 Memories with Memory
Channel Lock-Out

e 45/25 Watts

» Color Keyed LCD

» Band and Memory
Scanning from Supplied

DTMF Mic
« Call Channel
» Optional Beeper
« Priority Watch

O
ICOM

First in Communications

ICOM Amenca, Inc., 2380-1166 Ave. NLE. Bellevue, WA S8004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, Ining, TX 75063

1777 Phoenix . Suite 201, GA 30349

ICOM CANADA, A Dnvasson of ICOM Amenca, Inc., 3071 -

#5 Road, Unit 9, Richmond, B.C. VEX 2T4 Canada
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THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

e |nitiate phone calls from your HT or mobile
* Receive incoming phone calls
nEW!e Telephone initiated control. . .
.~ 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
speaker phone as a control head.

| - —

Private Patch I\,
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F— F L Conmtct Srstens Inc

@ —
POWER

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 CSI to receive
your free four page brochure.

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

~ = NEW FEATURE

~ % [# or multi-digit connect/discon’
nect

.~ Fully regenerated tone dialing

« Pulse dialing

e Toll protection

e Secret toll override code

* Busy signal disconneci

v Dialtone disconnect

« CW identification

o Activity timer

« Timeout timer

.~ Telephone initiated control

- Regenerated DTMF selective calling

i

o Hl'ﬁ;j-ju! or Auto Answer on 1-8 rings
0 E'LJ':-::I_!' channel ringout INNIDIt

~ Status messages

+ Internally squelched audio

e MOV lightning protection

~ Front panel status led's

~ Separate CW ID level control

.~ 24 dip switches make all features

user programmable/selectabie.

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.

OPTIONS
1. Y2 second electronic voice delay
2. FCC registered coupler
3. CW ID chip

CONNECT SYSTEMS INC.
23731 Madison St.
Torrance CA 90505

Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI, Wickliffe OH,
Orlando FL, Clearwater FL,

HENRY RADIO

Los Angeles CA

OMNI ELECTRONICS
Laredo TX

INTERNATIONAL RADIO SYSTEM PACE ENGINEERING

Las Vegas NV Miami FL 9 SESTEMS Tucson AZ
BAJHYELE(E;TGHICS CORP. JUNS ELECTRONICS THE HAM STATION
EE;T £ Culver City CA Evansville IN

nc.
. MADISON ELECTRONICS SUPPLY WESTCOM

Woodbridge VA Houston TX San Marcos CA
ERICKSON COMMUNICATIONS MIAMI RADIO CENTER CORP. CANADA:

Chicago IL Miami FL EAHTEEHESTRQHIC
HAM RADIO OUTLET MIKES ELECTRONICS E

Anaheim CA, Burlingame CA Ft. Lauderdale, Miami FL Surrey B.C.

Qakland CA, Phoenix AZ
San Diego CA, Van Nuys CA.

Atlanta GA Miami FL

N&G DISTRIBUTING CORP.

COM-WEST RADIO SYSTEMS, LTD.
Vancouver B.C

CIRCLE 12 ON READER SERVICE CARD



Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the T Ty
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete  $149,95 Digital CTCSS mod
offsite remote control of all TP-38 functions, including adding new customers or

deleting poor paying ones, over the repeater receiver channel. with

Other features include CMOS circuitry for low power consumption, non-volatile vﬂila e ﬂ
memory to retain programming if power loss occurs, immunity to falsing, pro- Now a 11—(‘%5
grammable security code and much more. The TP-38 is backed by our legendary Dlgﬂa

| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch. :

el SOMMUNICATIONS SPECIALISTS, INC. @
B 426 West Taft Avenue * Orange, CA 92665-4296

Local (714) 998-3021 = FAX (714) 974-3420 E—
Entire US.A. 1-800-854-0547

e -]
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MFJ multi-mode

data controller

MFJ MULTI-MODE DATA CONTROLLER

MFJ shatférs the 6 mode barrier and the price barrier

COMPUTES ol b ROy FOWER
Ok B
[ Ldi ] 5Ta T La L] m ‘
MODEL MF . 1 5TR

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 newest multi-mode
data controller -- the MFJ-1278 - lets you
join the fun on Packet, RTTY, ASCIIL,

CW, Weather FAX, SSTV and gives vou a
full featured Contest Memory Keyer
mode . . . you get 7 modes . . . lor 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 you 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
MF.J-1278, your rig and any computer
with a serial port and terminal program.

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

Packet

Packet gives you the fastest and most
reliable error-free communications of
any amateur digital mode.

With MF.J'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 yvou full
duplex operation for satellite work or for
use as a full duplex digipeater. And, it
makes possible speeds in excess ol 56K
baud with a suitable external modem.

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

Baudot RTTY
You can copy all shifts and all
standard speeds including 170, 425 and
800 Hz shifts and speeds trom 45 to 300

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

A high performance modem lels 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 soltware
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 Kevboard mode
that lets you send perfect CW effortlessly
from 5 to 99 WPM., including all prosigns
-- it's tailor-made for traffic handlers.

A huge type ahead bulffer lets you send
smooth CW even if yvou ""hunt and peck''.

You can store entire QS0Os 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 (one 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 vou ID in CW.

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

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

Weather FAX

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

MFJ ENTERPRISES, INC.

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

Jledged 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
ofl 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 [rom thousands of SSTVers all-
over-the-world but 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 to screen 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
8.5, 12, 24, and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

Nothing beatis 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 vour
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 youstore 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 vour
transmitter send perfect sounding CW.

More Features

Turn on your MFJ-1278 and it sets
itsell 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.
9x 12x92inches. 12VDCor 1 10 VAC.

Gelt 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
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Number 1 on your Feedback card

Welcome, Newcomers!

A Lost Art?

Q: How much do hams nowadays indulge in
""home-brewing’'—the practice of building,

Finally, there's the deep satisfaction of op-
erating a piece of equipment you've built your-
- self. You can’t help but feel closer to the hob-

by, and you can't not help learning a great

deal! [}
., ..deNS1B

testing, and troubleshooting their own radio
equipment? What are the benefits?

A: Home-brewing is enormously popular,
even in this age of the ready-made-just-add-
juice amateur radio station. Though we in-
clude at least a few such articles in every
iIssue, the most consistent remark on 73's
reader feedback cards is "‘'more construction
projects.” It's no longer imperative to home-
brew, but, as many hams see, it adds a huge
dimension to the hobby. Read on to find out
why!

Home-brewing is Alive and Well

Building, testing, and individual innovation
thrives for these reasons:

*Amateur radio technology has blossomed.
There are many more avenues to explore and
refine—plenty of room for both commercial
and individual development.

*Cost. Kits are often cheaper than the assem-
bled product. Most of the commercial amateur
equipment is made in Japan. The strong yen/
weak dollar has driven the prices of trans-
ceivers to unseemly levels. For example, a
particular series of VHF and UHF single-
band transceivers, now retail for $1400 each!
In this particular case, many hams are buying
transverter kits to build and install on their HF
rigs, cutting their costs by many hundreds of
dollars.

*Transceiver technology is by far the most
involved. Other elements of the ham station—
such as the linear amplifier, the antenna
system and the antenna tuner—remain rela-
tively simple and comprehensible to the dedi-
cated hobbyist. You can easily and relatively
cheaply put together these three items at near
state-of-the-art levels.

*Radio frequency spectrum crowding. There
are several million hams in the world today.
The push is on once again to fit a signal into a
smaller bandwidth. Many hams, as well as
commercial interests, are now working on
this. There is a lot of work being done now with

digital and synchrony techniques toward this
end.

«Simple troubleshooting often saves much
lime and money. The Volt-Ohm-Meter
(VOM) is the most useful shack test instru-
ment. It's able to perform a bevy of simple
tests. It can check to see whether a circuit is
open (broken) or shorted (contacted with an-
other circuit). It can also check a transceiver's
power supply, which is a relatively simple
circuit, and often a trouble source. It can also
make at least some kind of test on most elec-
tronic components.
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GLOSSARY

Antenna system—All the components of a radio station to which a transmitted signal from
atransceiver goes. It's most basic form has only two parts: the transmission line, which
carries the signal to the antenna, and the antenna which radiates the signal into the
atmosphere. The transmission line should allow as little of the signal as possible to
radiate from it, in order to get as much of the signal as possible to the antenna.

Antenna tuner—This device matches the antenna system to the transceiver.
A poorly matched system resulls in a lot of the output power from the transceiver being
reflected o the transceiver by the antenna system. The tuner has two principal aims: to
allow the antenna to radiate as much as possible, and to prevent as much signal
energy as possible from returning to the transceiver.

Band—A range of frequencies in the electromagnetic spectrum, as in the AM broadcast
band. Collections of bands are further grouped into subspectra. Examples of these

are: High Frequency (HF), Very High Frequency (VHF), Ultra High Frequency (UHF).
Bandwidth—This usually refers to the amount of frequency range a signal occupies.

Digital—Information in this mode is represented in a limited number of discrete units.
Morse Code, for example, conveys information using only five units—''dihs''(dots) and
“‘dahs’’ (dashes), and spaces of three different lengths.

Federal Communications Commission (FCC)—This is the US government agency
responsible for the allocation of frequencies for radiocommunications and broadcast-
ing in the US.

Ham—Shont for “amateur radio operator.”

Linear amplifier—The device that takes a signal from a transceiver and increases its
power before sending it to the antenna system.

Modes—Mode has many meanings, but here it refers to the form the information is
packaged in on an electromagnetic wave. Examples of such modes are: amplitude
modulation (AM), frequency modulation (FM), single side-band (SSB), and continuous
wave (CW), which is more commonly known as Morse code.

Power supply—This is the circuit that converts the electrical current from the wall sockets
in homes into a form the piece of equipment can use.

Radio frequency spectrum—The portion of the electromagnetic wave spectrum which
covers waves whose wavelengths range from 30 kilometers to 1 millimeter. The
corresponding frequencies are 10,000 cycles/second (10 kHz) to 3000 billion cycles/
second (3000 GHz).

Rig—Jargon for transceiver.
Single-band—A transceiver that operates on only one band of frequencies.

Synchrony—Sychronous modes are those where the two stations in communication use
the same timing cycle.

Transceiver—A transmitter and receiver combined in a single unit.

Transverter—A device that allows a transceiver to to operate on a range of frequencies
different from the transceiver design.

Voit-Ohm-Milliammeter (VOM)—A device that measures the three most common electri-
cal quantities—resistance (in units of Ohms), voltage (in units of Volts), and current (in
units of Amperes).
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Contractual Agreement: Don’t
blame us. You did it! You opened
this magazine, and now you have 10
abide by the terms of this contract
First of all, you must agree to help us
promote amateur radio. Invite the lo-
cal scout troop over for a demonstra-
tion, go talk to your computer user's
group about radio, impress your
golfing buddies with an autopatch
from the 17th tee, or even help some
of your shuffieboard cronies get on
the air. Next, you have to corre-
spond regularly with the editors and
Wayne. Tell us what you like and
don’t like about the magazine.
There's no escape, S0 you might as
I well enjoy your new responsibilites.
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Number 2 on your Feedback card 3

NEVER saY DIE

DAYTON!

Too bad if you screwed up and
didn’t make Dayton. | started go-
ing 33 years ago and have missed
only few years since.

The Hamvention was its usual
madhouse, with hundreds of in-
side commercial exhibits and zil-
lions of flea marketers outside.
The weather couldn’'t have been
better.

Another Rouser

My talk was well-attended
again—SRO. Despite the heat
given off by an estimated 70 tons
of warm ham, very few fell asleep.
The Hamvention people tell me |
pull the biggest crowd of all at my
talks. That's good for my ego. . .
which could use some plumping
up now and then.

Now, | suppose since you didn't
bother to come and hear me,
you're going to want to know what
| talked about. Lotta things. Fortu-
nately, no one made a tape, so
nobody can prove anything. Heh.

Ham Clubs Too Cliquish
| remember telling about a talk

I'd given just a few days before at
Nichols College. When | men-
tioned amateur radio to the stu-
dents | got the fish eye—most of
‘em had never even heard of ama-
teur radio. Is it something like CB?

Look here, you turkeys, at the
next meeting of your club you ap-
point someone as the PR coordi-
nator and you charge 'um with
making sure that anything and ev-
erything your club or any member
does of even remote interest is
written up and submitted to your
local papers and broadcast sta-
tion. We're going to get the gener-
al public informed about amateur
radio if it kills you.

While I'm on you about your
crummy, do-nothing ham club
and the terrible fix you've gotten
us in by being lazy about PR, let
me assure you that I'm still getting
letters from all over the country
from youngsters telling me how
hostile your club is when they
come to a meeting. Give me a
break!

Stop that baloney and start get-
ting kids to come to your meet-
ings—and make the meetings fun
for them. Got that? If you don't

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in

envelopes cannot be accepted.
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know how to deal with a ten-year-
old Novice or potential Novice,
find out and clean up your act.
Your club meetings are supposed
to be for the benefit of all the mem-
bers, not just two or three fat old
men with serious ego problems.
Got that?

You say that your ham club isn’t
crummy, that you do, too, have
youngsters coming to meetings?
Oh, yeah? Well, prove it. Send me
a picture of your next club meeting
with those youngsters showing
where | can see them. Send me
some pictures of the Novices your
club has gotten licensed. Put
some photos where your mouth is.

Take That!

Now, Dayton.. .oh yes, |
mentioned the recent Canadian
government proposal for a no-
code license. That ought to blow
the lid off things. This one seems
most likely to go through, which
means the pressure will be on
again here in America for a no-
code license. | love it.

| explained for the umteenth
time that while | favor getting rid of
the code as a reguirement for a
ham license, | have always tied
this to a more demanding techni-
cal exam. | have this crazy notion
that amateur radio should be a
technical hobby, not one of skill.

Indeed, | believe we'll find here
in America, as they have in Japan,
where they'd had the no-code li-
cense for many years, that a great
many amateurs become profi-
cient at the code for the fun it of-
fers. If we ever get rid of the code
requirement in America, you may
be sure that I'll have a series of
code proficiency certificates avail-
able in short order. I'd like to see
one of the major activities at ham-
fests the administration of code
speed contests, with award certifi-
cates for the hamshack wall.

| explained, too, that it's as easy
to learn the code at 13 words per

Continued on page 39
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KENWOOQOD

..pacesetter in Amateur Radio

Four to Go!
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TM-221A/321n1a21a

144/220/450/1300 MHZz
The Hottest Selling Compact
FM Mobile Transceivers MHz. (Specifications guaranteea for

The all-new TM-221A, TM-321A, Amateur band use only.)
TM-421A and TM-521A FM trans- ¢ Built-in front panel selection of 38
ceivers represent the “New Genera- CTCSS tones. TSU-5 programmable
tion” in Amateur radio equipment. decoder optional
The superior Kenwood GaAs FET e Simplified front panel contr
front end receiver; reliable and makes operating a snap/
clean RF amplifier circuits, and new « 16 key DTMF hand mic., mic. hook,
features all add up to an outstand- mounting bracket, and DC power
ing value for mobile FM stations! cable included.
The optional RC-10 handset/control Selectable frequency steps for
unit is an exciting new accessory guick and easy QSY.
that will increase your mobile e TM-221A pmwdﬁ 45 W. TM-321A
operating enjoyment! 25 W. TM-421A 35 W. and TM-521A
e TM-221A receives from 138- 10 W. All moagels T‘I-H‘IE d{j]I_Jf‘anUiE IOW
173.995 MHz. This includes the DOWer.
weather channels! Transmit range is ® Packet radio {‘;}[T“.{_‘,atr[}}:’f'
144-148 MHz. Modifiable for MARS and * Programmable band scanning
CAF operation. (MARS or CAP permit with memory scani 1N g an d
required.)

390

e [M-321A covers 220-224.995 MHz,
TM-421A covers 438-449.995 MHz
and the TM-521A covers 1240-1300

0IS—

[ ]

memory channel lock-out,
¢ New amber LCD display.

VFO/M  M.IN MHz
— e TR

mpact 2 n

MHz) » SWT-1 ¢
W PEP) » SWT-2 C

1 antenna tunet
pmpact 70 cm antenna tuner

Optional Accessories:

o RC-10 Multi-tunction handset remaole controller (200 W PEP) = SWC-4 1200 MHz Directional

e PG-4G Extra control cable for second transceiver coupler. = SP-40 Compact mobile speake

« PS-50/PS-430 DC power supplies » TSU-5 « SP-50B Mobile speaker « PG-2N Extra DC cable

Programmable CTCSS decoder « SW-100A « PG-3B DC line noise filler » MC-60A, MC-80,

Compact SWR '. wer/voit meter (1.8-150 Mihz) MC-85 Base station mics. = MC-55 (8-pin) Mobile

. SW 100B C t SWRipower/ivolt meter (140-  mic. with gooseneck and time-out timer = MA-4000

150 MHz) » EW EEIDA ~ power meter (1.8-150 2 m/70 cm dual band antenna with duplexer (mount
iHz) » EW'EDUH wer meter (140-45(0 F ipplied) = MB-201 Extra r

¢ Kenwood non-volatile operating
system. All functions remain intact
even when lithium battery back-up
falls. (Lithium cell memaory back-up,
est. life 5 yrs.)

* 14 full-function y channels
store frequency, repeater offset,
sub-tone frequencies, and repeater

se information. Repeater offset
on 2 m is automatically selected.
There are two channels for “odd
split” operation.

¢ Super compact:
approx. 1-1/2"Hx5-1/2"Wx /"D,

e Microphone test function on low
pOWEer.

¢ High quality, top-mounted speaker.

¢ Rugged die-cast chassis and
heat sink
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RC-10 Remote Controller
For TM-221A/321A/421A/521A.
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
{0 a combination of two trans-
ceivers with the optional PG-4G
cable. When two transceivers are
connected to the RC-10, cross
band, full duplex repeater opera-
tion is possible. (A control operator
IS needed for repeater
operation.)

KENWOQOD

KENWOOD U.SA. COHPORATIQN

2201E. Dominguez St, Long Beach, C.
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\\\\\\\ CENWOOD

pacesetter in Amateur Radio

“DX-citing!”

0 ™ , _
HWSH44'O " Compact high performance Hi transceiver _
with general coverage receiver * Adjustable dial torque

* 100 memory channels

Kenwood’s advanced digital know-how e Superior receiver dynamic range Frequency and mode may be stored In
brings Amateurs world-wide “big-rig” Kenwood DynaMix™ high sensitivity direct 10 groups of 10 channels each. Split fre-
performance in a compact package. We mixing system ensures true 102 dB receiver quencies may be stored in 10 channels
call it “Digital DX-citement™—that special dynamic range. (500 Hz bandwidth on 20 m) tor repeater operation.
feeling you get every time you turn the « 100% duty cycle transmitter e TU-8 CTCSS unit (optional)
power on! Super efficient cooling permits continuous e Superb interference reduction
» Covers All Amateur bands key-down for periods exceeding one hour. IF shift, tuneable notch filter, noise blanker,
General coverage receiver tunes from RF input power is rated at 200 W PEP on all-mode sqguelch, RF attenuator, RIT/XIT,
100 kHz—30 MHz. Easily modified tor SSB, 200 W DC on CW, AFSK, FM, and 110 and optional filters fight QRM.
HF MARS operation. W DC AM. (The PS-50 power supply is ¢ MC-43S UP/DOWN mic. included

* Direct keyboard entry of frequency needed for continuous duty.) e Computer interface port

* All modes bullt-in : - : s TR e el : : 1 e 5 IF filter functions
USB, LSB, CW, AM, FM, e Dual SSB IF filtering
and AFSK. Mode A built-in SSB filter is
selection is verified in standard. When an
Morse Code. optional SSB filter

» Built-in automatic (YK-88S or YK-B8SN) is
antenna tuner installed, dual hiltering
[optional) IS provided
Covers B0-10 meters. e VOX, full or semi

e VS-1 voice synthe- break-in CW

sizer (optional) e AMTOR compatible
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Optional accessories:

¢ AT-440 internal auto. antenna tuner (80 m—10 m) Kenwood takes you
» AT-250 external auto. tuner (160 m—10 m) from HF to OSCAR!

» AT-130 compact mobile antenna tuner (160 m
10 m) = IF-232C/IC-10 level translator and modem

IC kit » PS-50 heavy duty power supply = PS-430/ - _,,f iz SR F A ai

PS-30 DC power supply = SP-430 external - I ——3 e

speaker = MB-430 mobile mounting bracket

» YK-88C/88CN 500 Hz/270 Hz CW filters # YK-88S/ _ =2

BASN 2.4 kHz/1.8 kHz SSB filters « MC-60A/80/85 \

desk microphones ® MC-55 (8P) mobile micro-

mobile speakers * MA-5/VP-1 HF 5 band mobile

helical antenna and bumper mount = TL-922A

2 kw PEP linear amplifier » SM-220 station monitor Complete service mandals are avaliable for ol KENWOOD U.S.A. CORPORATION
» VS-1 voice synthesizer ® SW-100A/200A/2000 K orinnd G scelars nd fioil BeCaTRoVEs 2201E. Dominguez St., Long Beach, CA 90810
SWR/power meters « TU-8 CTCSS tone unit Specifications and prices are subject to change without PO. Box 22745, Long Beach, CA 90801-5745

* PG-25 extra DC cable. notice or obligation




Number 3 on your Feedback card

EDITED BY BRYAN HASTINGS KATHY

Mission
Accomplished

Canadian and Soviet Polar Bridge Skiers
completed their 2000 km trek on June 1st.
At 1435 UTC, the 13 arctic explorers reached
Canadian shores in good health after three
months crossing the north polar ice cap from
the USSR. Dr. Dmitry Shparo UA3AJH, expe-
dition leader, eight other Soviets and four
Canadians were assisted by HF and satellite
amateur radio communications throughout
their trip. The success of the polar trek de-
pended largely on the cooperative spirit be-
tween Canada and the USSR as well as the
effectiveness of amateur communications.
Congratulations to all participants. Watch for
a detailed story of the polar trek in a future 73.

Trajectoire
Nominale!

That’s right. . .the Ariane 4 rocket carrying
Phase 3C and two other satellites was suc-
cessfully launched 15 June at 11:19:01 UTC,
6 minutes later than planned. The weather
was perfect and the rocket functioned flaw-
lessly, putting all three satellites into orbit.
Approximately three hours after lift-off, lan
ZL1AOX was able to receive OSCAR 13’s
beacon very strongly and decoded the teleme-
try error-free. He commanded the satellite to
switch telemetry to the engineering beacon to
verify that command is possible. Stations in
South Africa, Italy and Israel also reported
hearing the beacon.

The telemetry from OSCAR 13 indicates a
perfect orientation and a spin rate of 7 RPM.
All important telemetry values are quite satis-
factory.

The next evenls are the precise determina-
tion of the actual orbit and raising the perigee
to a safer altitude,

Amateurs who are unable to hear the gener-
al beacon on 145.812 MHz should listen for
the engineering beacon on 145.985 MHz.

No Longer
Just ‘“‘QSL
via Box 887’

Glasnost’(*'openness’’) is filtering down to
Soviet Amateur radio. Gennady UASMA,
73's USSR correspondent, recently attended
the All-Union Amateur radio conference in the
Soviel Union in Moscow 9-10 April. He sends
73 these four revisions:

1) Foreigners may now QSL direct to USSR
hams, who likewise may also QSL direct out of
the country.

2) USSR hams may print their pictures and

Broadcaster and Ham Steven Sellers N5GZP
recently received an award from the United
Press International for the “'Best Investigative
Documentary.'' The honor was awarded for a
one-half hour program that Steve had written,
produced and reported, entitled “Earthquake
Country." This was broadcast over San Diego
radio station KGMG-FM where he is news di-
rector.

addresses on their QSL cards.
3) USSR hams may now publish their ad-
dresses in any callbooks.
4) USSR hams may now QSO with Israeli
stations.

All this is a promising start. Is reciprocal
licensing just around the corner? See "'73 In-
ternational’ for details.

Fore or Aft?

In response to a petition filed by the ARRL,
the FCC amended Part 97 amateur regula-
tions to permit foreign operators under recip-
rocal operating agreement to put their location

Well . .| Can Dream, Can't|? by Bandel Linn K4PP

1 don't do snything much! He calls CO and snswers all questions’™

prefix ahead of their callsign when identifying.
In its petition, the ARRL claimed that this iden-
tification method had already been endorsed
by the International Amateur Radio Union
(JARU) and that many nations worldwide had
already inplemented it.

By way of example, an operator from Aus-
tralia visiting Florida who in the past had
signed VK3BKL/W4 will now identify as W4/
VK3BKL.

Australian VEC!

Australia now has its own all-volunteer am-
ateur radio testing program. This puts an
end to the quarterly and very expensive ($30
Australian) testing program. VEs may hold ex-
ams as often as they wish. Examination fees
are left to marketplace forces.

Australia adopted none of the restrictions of
the United States all-volunteer testing pro-
gram. Those under 18 years of age, persons in
commercial industries allied to amateur radio,
and hams of any license class will also be
eligible. In some cases, the Australian Depart-
ment of Transport and Communications
(DOTC) will accept as examiners even those
without ham licenses, such as members of
technical colleges.

Even a single examiner is allowed to give
any class of test if he or she posts the exam
date with the DOTC in advance and notifies
the DOTC in advance of any unscheduled ex-
amination sessions.

Australian Novice class operators also have
the use of two meter FM. Prior to June 1,
Australian Novices were restricted to CW, AM,
and SSB, on segments of the 80, 15 and 10
meter bands. Now, they can also operate
146-148 MHz at 10 watts FM. 146-148 MHz is
the Australian FM repeater subband.

Pappy is SK

Bandel ‘‘Pappy’’ Linn K4PP, a distin-
guished cartoon illustrator and well-known
radio personality, passed away on 7 May, at
age 76. Bandel's cartoons appeared in a host
of national magazines, including the Saturday
Evening Post, Colliers, Cosmopolitan, and
the New Yorker. 73 Magazine had the good
fortune to run Bandel's cartoon series,
“Well . . .1 Can Dream, Can't1?,"” from the the
early 80s, until ill health compelied Bandel to
stop. 73 regrets the passing of one of amateur
radio’s more illustrious members.

Thanks To. . .

UASMA, VK2BVS, WABWZO, K8TMK, the
Herald Palladium of Benton Harbor, Mich,
and Westlink Report for this month’s news
items. Send news items and photos to: 73
Magazine, WGE Center, 70 Rt. 202 N., Peter-
borough, NH 03458, Attn: QRX.
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Number 4 on your Feedback card

HoOLY MACKEREL,
WHAT A MESsS

FP/W2NSD DX pedition

It sounded like hundreds of stations calling
when I stood by! I couldn’t make out any-
one’s call. Is there a greater excitement in
amateur radio than being on the hot-seat end
of a DXpedition?

The 73 crew—Larry, Bryan, and I—head-
ed to St. Pierre (FP/W2NSD) over the
Memorial Day weekend. What an in-

magnificent DX location. It has every-
thing. It’s easy to get to—we flew there.
It’s inexpensive. And it’s located so the
propagation into the U.S. couldn’t be
much better.

Where's St. Pierre? It’s a tiny French
island right below Newfoundland.
Check it out on an atlas or globe. It’s
even on the 73 World DX Map.

We started from New Hampshire on
Wednesday, flying from Boston to Hali-
fax that day. There were no connections
to St. Pierre until the next morning, so ™

to sleep through the din. This turned out to be
a shrewd safeguard. I needed 'em.

Room 36 came complete with coax connec-
tors going to a defunct minibeam and a verti-
cal on the roof. We set up our three rigs,
using the ICOM 761 as the main station.

After a few dozen CQs and distressingly
few contacts 1 began to suspect that the

mobiles and QRP callers. Hams don't need a
kilowatt to work W2NSD, no matter where I
am in the world, just some patience, and not
even a lot of that.

Working Pile-ups a la W2ZNSD

Here's my speed system for working
pile-ups. I call CQ long enough to get the
7 attention of any stations that may be
breaking in on my frequency. Then, be-
¥ fore standing by and facing ten minutes

i of pure hell, I tell the assembled throng
that I will be listening for the last two
letters of their call only. 1 want one call,
and wait a bit. Space it out so I can write
down the two letters. Constant breakers
get no QSL. Yes, I get downright mean
when my adrenaline is going strong.

Then, as I sort out the two letters |
repeat them and ask the caller to stand
by. This goes on until the channel is

- | completely clear. About halfway down

the stack I start getting breakers wonder-

we met with the local Nova Scotia hams
at the Airport Hotel that evening. De-
spite the hotel being about 20 miles
out f Halifax, around 60 hams turned out.

I put on a W2NSD performance for about
an hour, convincing some very hard-bitten
dved-in-the-wool CW fanatics that no-code
was the way to go. Talk about a challenge! As
usual, I talked about everything under the sun
as well as amateur radio.

The next morning the weather was lousy,
so the flight was delayed. And delayed. And
delayed. After five one-hour delays the flight
was finally cancelled. **Come back tomor-
row.”" Time to spare, go by air. Oh well, I
suppose it's still better than an 18-hour boat
trip.

At Last

On Friday morning the weather was
beautiful, so we got off on schedule, an
hour and a quarter flight. St. Pierre im-
migration and customs were no prob-
lem, even with all our big suitcases of |
ham gear. We had along six large heavy
aluminum suitcases.

We took a taxi into town, about a
kilometer. This is a very small island.
Hotel Robert is right smack-dab in the
middle of the downtown area. The An-
nex (40 rooms) faced the town square.
Being early in the geason, we were the

Photo A. Was Wayne really there? Here''s proof for skeptics.

minibeam lacked a little in effectiveness.
I tried rotating it and found no change in
signal strengths. Hmm. It was merely a
lump and what signals were sneaking
out were probably coming from the coax
feedline, not the ‘‘antenna.’”

Fortunately Bryan had brought an emer-
gency dipole. Once that was up we began to
seriously fill the log sheets. The pileups sure
did get the adrenaline going. What a high! My
experience operating from other rare spots
made 1t possible for me to whup down the
piles quickly, right on down to the weakest

ing who the DX is on frequency, so after
about ten are stacked up it’s time to
make another short general announce-
ment with my call and the rules. Then I keep
on getting the last two letters of the callers,
asking each in turn to stand by. Finally I get
down to the noise level, then the mobiles and
QRP ops. I've worked 1/100-watt stations
right along with the multi-kilowatts.

When I have all the callers written down on
a worksheet it’s time for the complete ex-
changes. First I give the QSL information,
then I start down my list, giving each their
signal report and their two letters. Five-nine.
I stand by and log the whole call and my
report. Then I repeat back the call and re-
ceived report as my acknowledgement
(QSL) and go immediately to the next
caller, giving his or her report.

If I wait until after I have their call to
give them a report I'm going to have
two more transmissions—and the poten-
tial of presenting a long-winded op who
can't prevent himself from telling me his
location, name, rig, antenna, micro-
phone and so on—an opportunity he
can't pass up. Geeze!

i} All I'm looking for are the call letters
| and report. That's all it takes for the
QSL card, so why waste my time on
names and other trivia? I'm not there for
rag chewing, I'm there to give as many

only anes using the Annex. Fine, we could  phoro B. Many homes on St. Pierre are colorful. The weather ©OPS @ QSL as is inhumanly possible dur-

make all the noise we wanted. Planning couldn 't have been nicer—4c (40 F) at night and up to 18 C (66 F) ing my few hours on the air. And don't
ahead, I brought earplugs so I'd be able during the day.

10 73 Amateur Radio = August, 1988
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Special Point of View

I realize that after years of automatically
and unthinkingly swapping names, QTHs,
rigs, antennas and so on, it's difficult to get
into a DXpedition frame of reference. The
ops contacting me want to know I have their
call right and they want their signal report.
They also want to know where to send their
QSL card. Ops in Russia often won't let go
without getting a name in their log; 1t must be
a government regulation, with heavy gulag
time for those who don’t get a name.

By the way, it sure helps to write down the
information you're going to give.
There’s no problem remembering it the
first few hours, but by 2 a.m. you have
to look at your cue sheet to remember
your own call. Oh yes, use a pencil for
log entry. You're going to make lotsa
mistakes.

Other than being easy to reach,
friendly, a great radio location and inex-
pensive, St. Pierre doesn’t have a lot of
plusses. Bryan and I rented bicycles ($4/
hr) and pretty much covered the island in
a couple hours. Don’t miss the elephant
train two-hour tourist tour on Sundays.

The local language is French, but
most of the people who come into con-

and the contacts down to one every minute or
so instead of three or four a minute average.
Without a powerhouse signal [ knew I'd just
waste my time chasing DX, and that wasn't
why I was there. I was there to be chased,

Of course, if more DX ops would use my
system for working 'em right down to QRP,
most of us would have more countries
worked and wouldn’t get as fed up with the
whole danged thing.

One secret for building a pileup—it takes a
pileup to attract contacts—is to call CQ with a
very excited voice. Call it fast and feverish as
if calling a rare one yourself. That'll get "em

you can have the time of your life.

What would it cost to set up a first class
ham station up there? I'll bet we could put in
an all-band nig, a linear, a beam, a vertical,
RTTY, packet, SSTV and maybe even OS-
CAR for about $6,000. If we could keep it
active 100 days a year we'd be able to cover
the cost of the equipment and occasional re-
pairs for maybe $50 a day. In that way, DX-
ers wouldn’t have to lug hundreds of pounds
of rngs and antennas, keyers and so on. Heck,
anyone could easily get up there, operating
permit in hand, and be on the air instantly.

The hotel might run $500 for four days for
a regular room plus the hamshack room,
plus $350 air fare each from Boston.
You could take the wife for a fantastic
four day DXpedition for under $2,000.
Going alone, you won’t need the second
plane ticket or room, you cheap old buz-
zard.

Alas, considering so many hams to-
day are retired and living on fixed, mea-
ger incomes, perhaps there aren’t
enough red-blooded DXers to make it
feasible to develop a dream DX site,

With the average ham age in the mid
to high 50s, about half may be retired
already. Judging from my contacts on
the air recently over 90% of the active

tact with visitors speak English. After pps0 o Bryan FP/KATHY racks 'em up with the ICOM 761 hams are retired. Also, judging from the

all, St. Pierre is surrounded by English- , 14 165, Note the Koss stereophones—why not go first

speaking countries. I didn’t notice the 555 eh? The Oreos are for Wayne.

usual French arrogance either, which
was nice.

The hotel continental breakfasts come with
the room: very buttery, delicate croissants,
coffee (or tea), butter and jam. In season
people can get other meals at the hotel or at
any of the many other restaurants and snack
bars. We loaded up on cheese, crackers, fruit
and sausage at a local grocery so we
wouldn’t have to stop operating for a
two-hour lunch. They even sell bananas
there, which is more than one can say for
the USSR.

St. Pierre’s heydays were from 1922~
33, when they were making zillions as a
rum-running stop between Scotland and
the US. Old whiskey crates are the deco-
rative motif here. Since then they’ve
been living mostly from fishing and
hand-outs from France. If we can get a
small DXpedition business going it'll
help "em out. I'll bet we can get 'em to
issue some special DXpedition calls too.
How about FP73A and so on?

Loggings

as they tune across the band. Raise your
voice—call fast and furious.

['ve DXed from some rare spots—Navassa
Island (KC4)in '58 and "72, Jordan in "70 and
73, a whole bunch in “59 and "66, so I'm
familiar with pileups. I'll tell you this: No one

What did we work? Well, tons of W/ contact.

K/N, of course. Plus loads of G’s, Rus-

sians, LA, SM/K, OH, OZ, DL, Y88, ON,
PA, EA, OE, YU, OK, SP, LZ, YO, PY,
LU, YV. One African 574, nothing from the
middle east. Most of the ops in the rarer
countries were busy with their own pileups,
so we never heard each other. I heard the
piles now and then as I tuned the band, but I
wasn't anxious to spend a half hour or more in
a pileup; and few DX ops are very fast. Most
of 'em just stand by and try to pick out the
loudest caller. This keeps the QRM level high

ever forgets a single minute of any DXpedi-
tion they go on. It's an experience you'll
always treasure.

Club DX

[t was so simple getting to St. Pierre and
operating and so inexpensive. I got to talking
with Larry and Bryan about maybe setting up
a DXpedition club—Club DX, Larry chris-
tened it—to make it so you, too, can get on
and enjoy the pileups trying to work you, so

stacks of letters from hams claiming to
be too poverty-stricken to even be able
to afford $20 for 73, much as they'd like
to, that also makes me wonder if there
are enough hams with even the relatively small
small investment 1t would take for a mini-
DX pedition—even though it might be one of the
most exciting ham experiences of their hives.

When I remember the pileups 1 handled
from SW4AZ (bet you have to look it up),
from VR2FD, from 7P8CA, JYI and
JYBAA, YKIAA, YAINSD, 574,
EP2, KS6, KW6, KR6, 9N1, 9MBE,
OMS6. . .sigh. Even racking ‘'em up from
KV4AA was a delight, and that was be-
fore I really knew how to handle the
pileups fast.

If you do decide to get into the most
exciting phase amateur radio has to of-
fer, don't forget to take a camera and
word processor. Your experience could
| bring some bucks from a ham magazine,
perhaps even one of the regular con-
sumer magazines such as Geriatric Ad-
ventures, Trivia & Leisure or National
Photographic.

[f there are enough hams who have not

Photo D. FP/W2NSD looking jealously while FPSDF makes & |ost the spirit of adventure, whose flame

of life 1sn’t about flickered out, maybe

we can get St. Pierre fired up. Heck, I
could get similar sites going in a dozen other
easy to reach, yet fairly rare countries, most-
ly in the Caribbean. Yes, it'll be hard work
making the arrangements and testing out such
sites, but no one said publishing a ham
magazine was going to be easy.

Should I look for spots where you can com-
bine hamming with skin diving? Or would
you prefer to make the Silent Key list without
ever being on the live end of a pileup? It's
your life, your priorities. [
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Number 5 on your Feedback card

AuTo-VIM

PART |

A Dual 5—15 Volt Bench Supply with
Automatic Voltage and Current Monitors

he advent of three and four pin mono-

lithic voltage regulators in both fixed
and vanable voltage models for two dollars
or less each has simplified the construction
of bench supplies for the ham shack or ex-
perimenter’'s workshop. A few dollars and a
few parts yield perfectly good supplies in the
5 to 15V range, which covers most building
and testing needs. Current capabilities de-
pend only on the particular regulator model
and the size of the heat sink we choose. It’s a
snap now to build a well-regulated bench

supply!
Challenges of Convenience

The new challenge of bench supplies is
building in user conveniences. Voltage and
current monitoring, for example, are ex-
tremely useful. A first glance at the problem,
however, suggests the need for at least four

by L.B. Cebik W4RNL

* Automatic current ranging between 50 mA
and S00 mA full scale ranges, regardless of
voltage polarity.

* A parts cost of about fifty dollars or less.

Auto-VIM stands for AUTOmatic Voltage
and current (I) Monitoring. In addition to
providing circuit and construction details
on this bench supply, this article supplies
enough background to vary the circuits to
personal needs. This includes the adapta-
tion of the circuit for use with digital
voltmeter circuits. For supply monitoring,

I prefer analog meters, but preferences

vary according to the type of work prescribed

for the bench supplies. In addition, there’s a

one meter voltage and current monitoring

circuit.

Basic Design Concept

pears in Figure 1. Since the power supply
itself is fairly standard, except for the sec-
ondary regulators, which feed a fixed + 15V
to the monitor circuits. A clock (555 or 7555)
and flip-flop (4013) provide the control puls-
es for changing polarity in the two monitors.
Connecting the Set and Reset pins of the
D-type flip-flop to a switch allows the opera-
tor to override the clock and force the circuit
to the high-low combination which permits
reading either the positive or negative
voltages and currents.

The voltage monitor consists of a quad op
amp (TLO84) used to sense a set fraction of
the supply voltage. A bilateral switch (4066)
controlled by the flip-flop selects the output
from the non-inverting unity gain buffer for
positive voltages or the inverting buffer for
negative voltages, thus providing succeeding
stages with only positive voltages. A non-in-

meters: a positive voltmeter, a nega-
tive voltmeter, a positive ammeter,
and a negative ammeter. If the amme-
ter 1S to cover more than one range-
say, 50 mA and 500 mA full scale-
then more manual switching is needed.
Short of installing some autoranging,
autopolarity DMMs inside the power
supply case, the problem of compre-
hensive power supply monitoring
seems either complex or expensive.
Far from it, however. A batch of
inexpensive and easily accessible ICs

The basic design of the power supply ap-

verting DC amplifier raises the voltage
to a maximum of 10V (well within the
linear capabilities of the TL0O84) for
readout by a modified 0-to-15V volt-
meter whose external series resistor
has been changed to track the DC am-
plifier output.

The current monitor uses the same
flip-flop signals to control another bi-
lateral switch (4066) which feeds
voltages from the sensor input stages
to the meter. The sensors use both nor-
mal Bi-FET (P-channel) and NFET

and transistors, along with a few resis-
tors and fewer capacitors, gives com-
prehensive voltage and current moni-
toring for most small bench needs.

Figure |. Block diagram of the voltage and current monitoring
system.

(N-channel) op amps to sense the cur-
rent drawn from the positive and nega-
tive supplies, respectively.

This article describes a half amp bench

supply with the following features:

®+4 5 to 15V output with mechanical
tracking to within a few hundredths
of a volt.

*Automatic voltage monitoring with
electronic switching between plus
and minus voltages and with manual
override for close monitoring of one
of the voltages.

* Automatic current monitoring with
electronic switching between plus
and minus supply loads, again with
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The TLO81 and TLO91 op amps feed
a low level voltage proportional to the
current to standard DC op amplifiers
(LF353 dual op amp), with the nega-
tive voltage inverted so that the meter

ks circuit sees only a positive voltage.

Which current-proportional voltage

o i2 the meter sees is controlled by the

4066. One section of a quad compara-

= tor (339) senses the voltage in the me-

ter circuit. Above a certain point
(1.2V), it switches in additional meter
circuit resistors to increase the range

manual override for close monitoring
of one of the current loads.
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Figure 2. Schematic of the dual, variable power supply and fixed 15
V supplies.

by a factor of ten, thus giving automat-
ic ranging between the 50 mA and 500
mA scales. Unused portions of the



4013 and 339 control panel LEDs indi-

cate polarity and ammeter range. oo

Accuracy

Minor inaccuracies introduced by
imbalances in the current sensing op
amps and calibration errors limit the
absolute precision with which the cir-

cuits will read out either voltages or |

currents. Current residuals depend
upon the tracking accuracy of the posi-
tive and negative supplies, and are min-
imized by splitting DC amplifier duties
between the sensors and the follow-up
353 stage. With careful mechanical ad-
justment of tracking, these reduce to 2
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is satisfactory, then set both negative
PC board trimmers to midrange. With
the dual pot set to minimum value, ad-
just the trimmer in R2 to let the negative
voltage equal the positive voltage
(about 5V).

Turning the dual pot to maximum,
adjust the trimmer in the R1 leg to let
the maximum negative voltage equal
the maximum positive voltage. Retrim-
ming both the circuit board pots once
more should yield stable results. Now
output voltage tracking will depend on

-

how well the dual pot sections track.
Even with inexpensive dual pots, the
variation should run less than a tenth of

mA or less (apart from other sources of
calibration error).

The accuracy of the voltage monitor de-
pends upon the accuracy of the calibration
results. Power supply monitors provide gen-
eral indications rather than specific measure-
ments of test circuit performance. The latter
require more precise measurements with the
usual array of test bench equipment. There-
fore, an accuracy of 10% in general monitors
is usually good enough, and 5% accuracy is
more than most applications require. Careful
construction and calibration permit these cir-
cuits to better the 5% mark plus or minus the
inherent accuracy of the analog meters them-
selves (generally 2 to 3%). These figures
suggest that the monitor can provide a valu-
able service to the builder and experimenter.
In fact, it has already saved me nearly its own
cost in components that did not die in test
Circuits.

Achieving good circuit results depends on
careful component selection and calibration
throughout the supply. Ordinary ham shack-
VTVMs and DMMs are fine. In fact, the
circuit requires only 5% tolerance compo-
nents at its critical points, plus some care.
The care contributes to the circuit’s fairly low
cost. In order to catch all the salient circuit
features, let's explore the major circuit divi-
sions one at a time.

Variable Dual Power Supply

Figure 2 shows the dual power supply that
forms the core of the project. The supply is
standard in almost every feature. The 18V,
two amp transformer provides ample re-
serve capacity for the supply at peak loads,
despite the simple half-wave rectifiers. The
large filter capacitors minimize ripple to the
regulators. Tracking with the 78G/79G series
four pin regulators is quite simple, compared
to others on the market. Moderate size heat
sinks for the TO-202 packages will handle the
supply’s requirements. The remaining com-
ponents are standard data book recommenda-
tions.

The 7815/7915 positive and nega-
tive fixed regulators provide the voltage for
the monitor components. For the small load
involved (under 20 mA exclusive of BEDs,
which are set at about 10 mA each), Zener
regulation might do, but the fixed three pin
regulators are cheap, nearly foolproof, and
run cool without heat sinks.

To establish the values of the control com-

ponents R1 and R2, measure the actual value
of the dual 10kQ) potentiometer. Most inex-
pensive varieties top out at less than 10k€). In
my case, I found 84200 the maximum value.
| obtained several pots and chose the unit
whose individual maximum values were most
nearly equal. The closer the values, the better
the tracking of the two supplies.

The rest of the process 1s a matter of fol-
lowing data book formulas, with a few adjust-
ments. For both regulators, the output
voltage (Vo) equals the sum of Rl and R2
divided by R2, with the result multiplied by
the control voltage (Vc). For the 78GU1,Vc
is 5V, and for the 79GUI1 it is 2.23V. The
data books recommend a 1 mA control cur-
rent, which gives 5k and 2.2k for the
positive and negative regulator values of R2.
With the less than nominal maximum pot
value, however, (8420Q) instead of 10 k),
4.2kC) yielded a positive output range from 5
to 15V with the 78GUI1. Applying similar
logic to the 79GU1 negative regulator gave a
value of 1875Q for R2 and a series resistor of
2345Q) for the potentiometer leg. Breaking
the fixed values into fixed resistors and cir-
cuit board trimmer pots yielded the values in
Figure 2.

The procedure for calculating the negative
regulator values begins with the formula for
R1, which equals R2 times the difference
between the output voltage (Vo) and the con-
trol voltage (Vc), all divided by the control
voltage. At minimum output (5V) when the
potentiometer is also at minimum, R1 will be
1.25 R2, and at maximum voltage (15V) with
the pot also at maximum, R1 will be 5.73 R2.
Since the difference between R1 at maximum
and minimum is 8400 Q (the measured range
of the pot), 5.73 R2 minus 1.25 R2 will also
be 8400 €. R2 thus equals 8400 divided by
4.48(i.e.,5.73-1.25),0r 1875Q. A 1500Q
fixed resistor plus a 500 QPC board trimmer
give room for adjustment. Since R1 at mini-
mum (when the pot is at 0 ) is 1.25 R2,
which we just set at 1875 €, then the series
resistance for the R1 pot leg of the control
circuit will be 2345 Q. A 2kQ) resistor plus a
500 Q trimmer again provide room for ad-
justment.

Calibrating the tracking is easy. Check the
positive supply range and later the 4.2kQ
resistor until the output extends from 5 to
15V. When the positive supply voltage range

Figure 3. Schematic of the auto-polarity voltage monitor,

a volt between supplies. If the error is

greater, but consistently high or low for
one supply, then repeat the calibration, If the
error varies across the voltage range, a differ-
ent dual pot may be in order. Careful pot
selection can thus save the cost of precision
potentiometers and the complexity of elec-
tronic tracking circuitry.

As the photographs show, construction is
not critical. Perfboard works very well when
placing one set of stand-off pillars under the
transformer mounting wings, rather than at
the corners of the board. Use heat sink grease
between the variable regulators and their
finned sinks. Also note that the pinouts of
corresponding positive and negative regula-
tors differ. Do not let local QRM cause a
reversal here! My experience says that at
least one of the regulators will fry at first test.

My perfboard construction techniques
make use of T-46 pins for off-board connec-
tions. In this project, there are many board-
to-board and board-to-panel connections, so
have a good supply of pins and plan their
placement carefully. Since, as the photos
show, the project will fill the case, be sure
that no pins interfere with cabinet screws.

Voltage Monitor

The voltage monitor makes use of some
automatic metering principles previously re-
ported in 73, but updates them to eliminate
the need for measuring the forward voltage
drop of diodes and for taking the drop into
account when designing the power supply
section. By using op amps to sense a portion
of the positive and negative voltages, it's
possible to control the voltage and not exceed
the op amp limits, while still making accurate
measurements. The trade-off for this conve-
nience is the need to calibrate the circuit care-
fully.

As in the earlier voltmeter circuit, it begins
with a timing clock (7555 or 555). The clock
circuit provides short square wave pulses, as
the on-time is controlled by the 15k resis-
tor. The diode shunts the 470k resistor dur-
ing capacitor charge, but the discharge goes
through the resistor, extending the off-time to
about 3 seconds. The 4013 flip-flop provides
alternate 3 second periods for reading posi-
tive and negative values. The builder can
alter the 470kQ) resistor to change the read
periods, or insert a 500k circuit board trim-
mer pot in series with a 330kQ resistor to
provide for an adjustable period.
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The 4013 D-type flip-flop is in a stan-
dard divide-by-two circuit. Be sure to

bypass pin 14 to ensure good action.
Some combinations of clocks and flip-
flops will miss some or even all beats
without it. The extra portion of the two-
section chip keys the indicator LEDs
and provides clocking pulses to the cur-
rent menitor. The Set and Reset pins (6

AUTORLNGE

cautions concern the flip-flop. Identify
the positive and negative control lines
and be sure that the manual override
switch and indicator LEDs correspond
correctly to these lines. Identify the

and 4) are grounded for clocked opera-
tion through 20k(2 resistors. Setting ei-
ther high with the single pole, double
throw, center off toggle switch will
override the clock, locking the readout
either positive or negative, along with
its indicator LED.

If complement-Q controls the posi-
tive readout, then a high Reset line

‘E“‘I—L‘
SR
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RANGE ININCATORS

positive and negative control lines for
the current measuring circuit so that the
meters will read together.

Current Monitor

Although voltage monitoring circuits
are growing more common in bench
supplies, there’s still little useful cur-
rent monitoring. A single meter for
gross current measurement provides
little help for monitoring low current
circuits, while a sensitive meter pegs

locks the circuit for continuous positive
readout. Likewise, a high Set pin locks
the Q output high for continuous nega-
tive readout. Returning the switch to center
allows the clock to take over, and the circuit
will cycle with the next clock pulse. Thus,
There is a simple but effective manual over-
ride for the automatic circuit whenever we
wish to closely monitor any one of our
voltage or current readings.

The voltage sensors consist of unity gain
buffers following a simple resistive voltage
divider network. Feeding between one-tenth
to one-third of the voltage to the buffers en-
sures that the voltage will never rise to near
the op amp supply voltage. Near that point,
op amps cease to amplify linearly, and accu-
racy deteriorates. For this circuit, the net-
work provides 20% of the supply voltage to
the buffers. The positive voltage buffer is
non-inverting, while the negative buffer in-
verts. The result 1s that the rest of the circuit
always gets a positive voltage. The circuit is
similar to one developed by Pepper (Radio-
Electronics , March 1983, page 64).

Following the buffers is the 4066 bilateral
switch, whose individual switches close
when their associated control pins go High
according to the output from the flip-flop.
The 4066 1s an improved version of an earlier
switch chip and shows a resistance of only
about 80€2 per switch section. This low resis-
tance is insignificant for these circuits. A DC
amplifier follows the switch to set the voltage
fed to the meter circuit.

For some applications, the builder may
wish to use separate DC amplifiers for each
buffer and install them ahead of the 4066
switch. A gain of 3.3 provides a maximum of
10V for an analog meter, well within the op
amp limits. For use with digital voltmeter
circuits, adjust the gain of this amplifier ac-
cording to need. For example, with an origi-
nal one-tenth sample at the resistor divider
and a unity gain amplifier at this point, the
circuit will show .5to 1.5V for power supply
settings of 5 to 15V (either polarity). Digital
measurement would thus require only a
change in decimal point position.

Since the DC amplifier is non-inverting,
the feedback resistor network of Rf and Rg is
easily altered. Keeping the 100kQ trimmer
and the 100kQ2 input resistor, Rf then equals
100kQ) times the difference of the desired
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Figure 4. Schematic of the awto-polarity, awto-ranging current
monitor.

gain and |, with another 100kQ) subtracted
for the trimmer pot. Unlike the unity gain
buffers, which require no offset balancing,
the DC amplifier shows a remnant offset
voltage which detracts from accuracy. The
external balance circuit at the inverting input
terminal provides easy adjustment for no out-
put when the 100kQ input resistor to the
non-inverting terminal is grounded rather
than connected to the 4066.

The analog meter circuit uses a Radio
Shack 0-to-15V voltmeter which comes with
an external series resistor of about 15k).
This circuit replaces the series resistor with
another combination to drive the | mA meter
movement. Since the op amp output voltage
corresponds to the sensed voltage, 10V from
the DC amplifier equals 15V at the resistor
divider terminal. Ten volts at | mA requires
a 10kQ series resistor, which is shown as
9.1kQ plus a 2kQ trimmer pot for cali-
bration.

Construction is not critical here either,
since only DC and slowly timed pulses are
involved. Use IC sockets for construction
gase. As with the supply board, use pins lib-
erally for off-board connections. The 3 x 3
%2-inch perfboard squares shown in the pho-
tos easily hold the circuitry with room to
spare. Be sure to place the trimmer pots in
easy access areas for calibration after mount-
ing the board in the cabinet. Since lead length
makes no difference, mounting all trimmers
along the top edge of the board will ease later
calibration,

Voltmeter Calibration

Calibration of the voltmeter is a cinch.
Balance the DC amplifier by grounding the
100kC) input resistor at the switch (4066)
end and adjusting the trimmer marked Rb
until the output is zero. Adjust the input
voltage setting trimmers so that the voltage
to the buffers is one-fifth (or the desired frac-
tion) of the power supply voltage. Using a
convenient voltage, adjust the DC amplifier
gain trimmer, Rg, so that the output is 10V
(or the desired amount) for 15V from the
power supply. Finally, set the meter trim-
mer, Rm, so that the meter shows 15V for
15V from the power supply. The only other

long before the supply nears its maxi-
mum rated output. Automatic monitor-
ing of both positive and negative cur-
rent drain appears only in expensive
industrial and lab equipment in the $2,500-
and-up class. A simple, reliable, and effec-
tive current monitoring circuit, however, has
long had a place in the data books.

The current monitor in Auto-VIM owes
much to National Semiconductor’s Linear
Databook circuit for routinely converting
current drain to a voltage output without re-
sorting to ultra-precise resistor matching.

The sensor circuits in Figure 4 use different
op amps to sense positive and negative cur-
rent flow. The TLO81 (or LF351) Bi-FET op
amp uses P-channel inputs which work with
input voltages close to the positive supply
value, but fail as the input voltage approaches
the negative supply voltage. By contrast, the
newer TI NFET op amp, the TLO91, with its
N-channel inputs, shows precisely the oppo-
site characteristics. Between the two, we ob-
tain separate but parallel sensors for positive
and negative supply currents.

The transistors, whose base current is con-
trolled by the op amp output, control the
voltage seen at the 3.3k(2 resistor. In fact, the
circuits provide an output voltage per mA
of line current equal to .001 times the product
of Rl and R3 divided by R2. The circuit
shown provides .0033V per mA, or 1.65V
at 500 mA. Sensor circuit output is positive
for the TLO81/2N3904 combination and
negative for the TLO91/2N3906 duo. Al-
though most data book circuits show FETs
rather than transistors used with the FET
input op amps, the bipolar transistors work
better at the 5V end of the power supply
range. Note the 10-turn trimmer pots marked
Rb, which will receive attention during cir-
cuit calibration.

A DC amplifier follows each sensor to in-
crease the voltage to a level desired for mea-
surement. As with the voltage monitor, the
negative amplifier inverts while the positive
does not, thus yielding positive voltages for
the bilateral switch. Each amplifier has a gain
of 6.7 so that the metering circuit will see
12V at 500 mA, which is within the linear
range of the op amps and within the switching
range of the 4066. Each section of the LF353
includes an offset balancing circuit to de-
crease errors introduced by remnant voltage
outputs. (to be continued)
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by William J. Mick K3RVN

Heathkit SB-1000 Linear Amplifier

Shake and bake test results
of a low-priced amplifier from Heath

Number 6 on your Feedback card

Heath Company
Benton Harbor M| 49022
Price Class: $700

Whew!

H eath had me worried there a while. For
years, hams could count on them as a
reliable source of HF linear amplifier kits for
the amateur market. Then, to widespread dis-
may, ham amplifiers disappeared from the
product line. Many hams would think twice
about building a micro-controlled transceiver,
but an amplifier is something comprehensi-
ble, probably even repairable, the perfect kit-
based station addition. Fortunately, Heath
came up with something nice to fill the vacu-
um. The SB-1000 proves that hams still have
friends in Benton Harbor.

The SB-1000 is a classic tuned cathode fed,
grounded-grid design using a single 3-500Z
power triode. The basic circuit has been an
ARRL handbook staple for years. Variations
on the 3-500Z theme, with one or two “bot-
tles,”” have been marketed by numerous man-
ufacturers since the mid-seventies. In fact, un-
der the skin, the design of the Heath SB-1000
is based on the popular AL-80A linear built by
Ameritron.

The SB-1000 is not a kit for the first-time kit
builder. It contains a 3000 VDC supply, and
obviously demands a workmanlike approach
in assembly and checkout. Don’t rush through
this kit, or skip steps, unless you like to live
dangerously.

Packing

Everything comes in a fifty-pound box inter-
nally sectioned with separate boxes and bags
of parts to support each phase of construction.
The manual and accompanying foldout charts
are of the usual high Heathkit standard. There
are also a few pages of errata, mainly typo-
graphical and pictorial corrections, that must
be integrated with the instructions. None of
them appear to be concerned with the kind of
detail that endangers life or property.

Subassembly

The amplifier is built on a heavy gauge steel
chassis, with an internal partition that sepa-
rates the RF deck from the power supply and
control circuitry. In typical Heath fashion, the
first few evenings of construction concentrate
on various subassemblies. For me, there were
about twelve solid hours of piecework before
the thing started to look like the picture in the
catalog. In a moment of weakness, | fell victim
to the old kit-builder's affliction, cantwaititis.
There | was, loosely bolting the chassis’ pan-
els together for a preview of the final product

on the operating bench. This of course aggra-
vated the condition, as the SB-1000 looks
pretty good. The compact size, simple control
layout and gray-toned color scheme go very
nicely with most modern ham equipment.

PS Rectifier Board

The first piece to build is the power suppy
rectifier board, which requires about an hour.
This board needs double checks of rectifier
diode polarity, as each is soldered in place.
The rectifier board was not easy to solder,
even though it was pre-tinned. The instruc-
tions stated about two or three seconds of
heat per joint, but it took twice as long as that
to yield sound joints. Fortunately, all the
diodes survived despite the additional heat.

The power supply filter board takes another
hour or so, and took solder much more easily
than the rectifier board. It uses ten large elec-
trolytic capacitors in series, so polarity is cru-
cial. The instructions state that the polarity of
each can should be rechecked when the
board is complete, but | couldn’t do it. The little
plus signs on the capacitor tops were out of
sight under the board, and not even a dental
mirror helped. Builders who don't have a proc-
toscope may want to mark the sides of the
cans before bolting them to the board.

Less than two hours were required to build
the boards that handle ALC, power measure-
ment, and meter switching. Construction is
fairly simple, except for diode polarity and a
couple of multi-colored wiring harnesses.

In contrast to the circuit boards, the input
filter unit construction demands patience and
dexterity. This unit is a small shielded box that
surrounds part of the bandswitch, and it con-
tains a number of slug tuned coils and capaci-
tors. These form individual pi-networks for
each band, and there is ample opportunity to
connect the wrong bandswitch contacts, or to
short some of the longer leads. Liberal use of
spaghetti tubing and artful dressing of the nu-
merous wire leads will avoid problems. The
Heath assembly pictorials are very clear, and
therefore invaluable at this stage. The coil
forms snap into holes in the sides of the filter
box, and carefully controlled leverage is the
only way to install the coils without breaking
them.

““Special’’ RG-58/U

At one stage of input filter assembly the
instructions call for a length of small coaxial
cable. After twenty-five years of hamming |
tend to associate the term “‘small’”’ coax with

something like RG-58/U. In due course a
piece of cable marked RG-58/U was found
among the SB-1000 parts, but the length
wasn't right. A piece of subminiature coax was
discovered, and its length did correspond to
the instructions, so obviously this was intend-
ed for the input circuit.

I've used subminiature 502 coax with 100
walt transmitters before, so the use of this
really small cable wasn’t too much of a sur-
prise. However, it was now obvious that the
“large’’ cable used in the amplifier's output
circuit was the piece of RG-58/U. This caused
me some concern. Consultations with several
other long-time hams didn’t offer any comfort.
The ARRL Handbook tables show 650 watts
and 1900 VDC as the upper (albeit conserva-
tively rated) limits for RG-58/U. In fact, the
SB-1000 operating instructions actually rec-
ommend that RG-58 and RG-59 feedlines be
avoided in favor of heavier RG-8 or RG-11
coax.
| made inquiries of both Heath and Amer-
itron concerning the use of RG-58/U for the
amplifier's output circuit, and received quite
similar replies. Although the piece of cable in
question is simply marked RG-58/U, it is actu-
ally a special Teflon™ insulated cable rated at
2500V. This is not garden variety RG-58, and it
is certainly easier to handle than RG-8 when
wiring up the amplifier. Cables of this type can
be found in a number of modern commercial
amplifier products. its heat resistance is a use-
ful property inside power tube enclosures.

The rear part of the bandswitch assembly
handles switching of the plate tank circuit, a
tapped pi-network design that incorporates a
big tapped toroid inductor for 80 and 160 me-
ters. Doorknob padding capacitors are
switched into the circuit on the lower bands,
which permits the use of reasonably sized
variable capacitors. It's a compact and practi-
cal design, and looks a great deal like hand-
book amplifier designs of recent years, except
for the bandswitch.

Bandswitch

Almost every homebrew transmitter, ampli-
fier, or high-power ATU I've ever built has
involved a careful search for a heavy duty
wide-spaced RF switch for the tank circuits.
The SB-1000 bandswitch, a CentraLab de-
signer-type unit, is not typical of handbook
amplifiers, which usually specify something
like the Millen 51000 RF switch, or a heavy-du-
ty surplus monster. Now, it's hard to believe
that |, or the ARRL, have been overbuilding
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power amps all this time. On the other hand,
neither homebrewers nor the ARRL lab are
much constrained by the realities of commer-
cial competition.

In response to my queries, Heath stlated
that the ceramic bandswitch in the SB-1000 is
conservatively rated at 9 amps AC and at
2500V. Furthermore, Heath said that the SB-
1000 was run through a rigorous series of FCC
tests involving all manner of electrical abuse
without any switch problems. Ameritron point-
ed out that similar switches have been used
on kilowatt linear amplifiers of various manu-
facturers, including Drake, Swan, Dentron,
and Heath itself, for some years.

Final Assembly

At this point, | attempted to suspend my
prejudices and do the appropriate thing: finish
assembly of the amplifier and proceed to beat
the hell out of it. The rear panel went together
in about three hours, complete with heavy du-
ty primary power relay and RF-filtered AC ca-
ble. Phono plugs for external RF relay control,
12V accessory support, and ALC output
voltage were also wired up. Also on the rear
panel is a safety interlock switch that cuts the
AC power when the SB-1000 lid is removed.

The center partition panel holds the two big
transmitting capacitors and cooling fan, and is
an easy job. Likewise, the front subpanel, with
meters and accompanying meter lamps, went
together smoothly, right down to the Jackson
vernier reduction drives used for the tuning
caps. The method used to mount the meters is
not very rugged, being a couple of solder lugs
at diagonal corners, but it does hold once the
panels are bolted together.

Integration of the front subpanel and center
partition with the chassis base was not easy. A
fair amount of warping and twisting is neces-
sary to make screw holes and capacitor shafts
line up properly. Various hardware items must
be loosened and aligned to permit smooth
control rotation and squaring of all the cor-
ners. Another hour or two saw the installation
of the power supply rectifier and filter assem-
blies, and connection of the rear panel. Nu-
merous flying leads and wiring harness ends
must be interconnected. Except for minor
glitches, like a couple of bad screws, and an
out-of-reach solder junction, everything went
together pretty much according to the detailed
instructions. There was one resistor whose
leads could not be trimmed to the specified
length because they were already too short.

Fitting of the front fascia and the 3-500Z
tube were almost anticlimactic, and after
about fifteen hours of construction, the SB-
1000 was at last ready for testing.

For obvious reasons, one does not plug in
and go at this stage. | spent a good forty-five
minutes verifying connections and checking
for solder bridges and pinched wires. The rear
panel barrier strip was wired for 240V AC in-
put, so the 120V plug was removed and a
suitable 240V plug was installed. The lid was
sel in place in order to engage the interlock,
and the unit was plugged into the AC mains.

The thing | hate about high voltage equip-
ment is having to get near that front panel the
first time the main switch is thrown. | pushed
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the SB-1000 power switch with a piece of
broomstick and a resounding THUNK! shook
the house as the transformer field sucked in
the sides of the loose lid. The power supply
hummed a bit, but there was no sparking, no
arcing, no smoke. The front panel voitmeter
showed 3300 VDC, and the 3-500Z glowed
encouragingly. Home-brew or kit-built, you
get a lot of satisfaction when you first put the
juice to the product of your labors and nothing
bad happens.

Final Pre-op Tuning

A detailed set of alignment procedures
takes the constructor through the tuning of the

input matching networks. For this step, the lid
must be slid back a fraction of an inch from the
front panel while a nylon alignment tool is
used to peak up the coil slugs. This is definite-
ly a situation where one hand stays in the
pocket. It is worth enlisting a second operator
to dictate the instructions, key the exciter for
you, and act as safety man. Everything went
by the book, and after heating up the Heath
Cantenna for awhile, the moment of truth had
arrived—it was time for the SB-1000 to speak
to the world.

SB-1000 On The Air!

It spoke very well for itself, reaping a lot of
favorable comments and no criticisms from
any of the stations worked. An FT-102 and an
IC-751A were initially used to drive the amplifi-
er, and both had more than enough power to
yield full output from the SB-1000. In fact, as
the amplifier is rated at 85 watts maximum
drive, the exciter carrier levels were reduced
slightly to avoid overdriving it. The input tuned
circuits are fairly broadbanded, but the drive
sometimes has to be brought up a bit when the
frequency is away near a band edge.

The SB-1000 has adjustable ALC output of
up to twenty volts to help regulate the drive for
a clean signal, although this required some
fiddling to adjust. The first few months of test-
ing took place in a club environment, and the
ALC connection seemed to be unplugged as
often as it was connected. It is probably just
human nature to resist something which
seems to be retarding those satisfying meter
swings.

During three months of on-the-air use,
there was no evidence of breakdown or other
inadequacy in the special RG-58/U, the
bandswitch, or even in the antenna relay,
which is a plastic insulated AC power type.
The antennas used were a well-worn tribander
beam and a G5RV multiband dipole, without
benefit of an ATU.

The testing environment was one of the
worst possible: a club hamshack. A number of
hams had the chance to stress it and abuse it,
and that's just what they did, mostly uninten-
tionally. Appliance operators accustomed to
auto-tune rigs have treated the SB-1000 like a
broadband device, changing the bandswitch,
but neglecting the tuning controls. Some peo-
ple take a long time to tune up or forget to
watch the grid current meter. In spite of the

rough treatment, the amp worked well until
halfway through the ARRL DX contest.
What actually happened no one seems to

know, except that serious internal arcing was
heard on 15 and 20 meters. Examination
showed that the safety RF choke at the output
of the pi-network was open, but it was hard to
tell if this component was the cause or a vic-
tim. It was clear that some pretty high RF
voltages had jumped from a stator contact on
the bandswitch to the metal shaft. Therewas a
great deal of carbon build-up on the rotary
wafer, but the rotary contacts were clean. The
stator contact, which connects the padding
circuit for the plate variable capacitor, was
eroded completely. Replacement of the small
RF choke and removal of the doorknob cap
permitted operations to resume on 80 through

10 meters, but the bad wafer will have to be
replaced in order to reenable 160 meter capa-
bility.

Despite my original misgivings about the
switch, | don't feel that it was the source of the
problem. It did work for three months, and it
took a contest operation with a lot of different
operators to bring about the failure. An insulat-
ed shaft might have prevented the arc-over,
but after seeing the amount of dust and fuzz
collected on the air intake vent and on the floor
of the RF section, | am inclined to believe that
it was dirt that started the arc.

Top Dollar Value

The price of the SB-1000 is very attractive at
about $700. Compared to the big “dollar-a-
watt"’ amplifiers on the market, this amplifier
is an economical way for a guy who isn’'t QRO-
crazed to boost his signal when he needs to. It
is not built to be indestructible, but it isn't
priced like a continuous service amp, either.
While the amplifier is advertised as covering
160 to 15 meters, any technically competent
ham will be able to figure out how to make it
work on 10 meters as well. If you know what
you're doing, you won't even have to buy any
additional parts.

One thing Heath might do is to review the
list of required tools, which seems to be the
same list whether the kit is a simple noise
bridge or a high power antenna tuner. | found
several points during construction where a 25
watt soldering pencil was not hot enough for
the job. A 100 watt gun was needed for some
of the heavy power supply and tank circuit
connections, and it was necessary to use a
250 watt gun when soldering the safety RF
choke in the output circuit to the bandswitch
frame.

Conclusion

Heath, traditionally the friend of the ham on
a budget, has once again provided a cost-ef-
fective piece of gear that will do both the man-
ufacturer and the constructor credit. Thanks
are due to Denton Bramwell at Heath and Tom
Rauch at Ameritron for their courteous and
helpful responses to my questions. Although |
personally would have selected heavier com-
ponents for the bandswitch and antenna re-
lay, | am satisfied that the supplied parts are
adequate for the job. The club members are
enthusiastic about the SB-1000, and while we

have asked more of the amp than we should
have, we look forward to a lot more heavy use
in the future. [E8
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CIRCLE 162 ON READER SERVICE CARD

FELLOW RADIO AMATEURS,

You've discovered the greatest hobby in the world. And 73 Amateur 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 1ssue 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:
eConstruction projects: The most homebrew projects anywhere .
*Product reviews: Belly-to-belly matchups of new gear.
e Aerial View: Everything you'll ever want to know about antennas.
- ®QRP: For low power aficionados.
. *WEATHERSATS: Get the latest fax on the weather.

**  #Never Say Die: And you bet | won't,

T *73 International: 73 Amareur Radio is the only ham magazine
~»""m_,,,..-—v;ﬂ 2 with monthly news from every corner of the world.
scit. Ejet § - ] e el i W
g i A e D YE ' [ want to receive my copy of 73 Amateur Radio at home
¢ every month. Please start my subscription immediately:
| year (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*
Name
Address
City State —_____ Zip
L Bill Me ! Check Enclosed [ Charge my credit card
SUBSCRIBE TODAY iohsepls
‘ _ = [1MC [ 1 Visa L Amex Exp. Date
And remember—with every paid subscription Signature
order, }'ﬂl.l‘“ receive a FREE 73 BASEBALL Offer valid for a limited time only. Canadian and foreign surface orders: $27 per year (12 issues) U.S. funds
CAP.and SAVE43% OFF THE COVER PRICE! Please allow 4-6 weeks for delivery of irst issue. *Free gifts are sent 10 pad subscnbers only.
: ; ' Mail Coupon to: 73 Amateur Radio , P.O. Box 931, Farmingdale, NY 11737-9631 78868C
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MAIL ORDERS TO:

ALL ELECTRONICS
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VAN NUYS, CA 91408
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CALL FOR ORDERS

1 (800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
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Kenwood THZ215A TH25AT Tracke n your old HT
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Call for iatest used gear
(8004 231-3057
GNU PROD
TE Systems 2m Amp 30-160 watts GaAs fet $229.00
POLICIES

Minimum order $10.00. Mastercard, VISA, or C.0.D_ All prices
FOB Houston, exceptas noted. Prices subsect to change without
notice. hems sutwect to prior sale. Call anytima to check the status
ol your order. Texas residents add sales tax. All terms full fac-
tory warranty plus Madison warranty.

Bird and Belden products in stock. Call today.

MADISON

Electronics Supply

=
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3621 FANNIN
HOUSTON. TEXAS 77004



Number 7 on your Feedback card

HANDHELD

TRANSFORMATION

Update your Kenwood Mini HT

he Kenwood TH-XAT (21, 31, 41)
series handheld transceivers are fine
rigs. Being the smaller units, they fit incon-
spicuously into places other HTs just

won't go. Unfortunately, with the Kenwood
CTCSS (Continuous Tone-Coded Squelch
System) unit inside, changing CTCSS fre-
quency is inconvenient at best. The newer
Kenwood TH-X1BT rigs solve that problem
by adding front panel dip switches to set the
CTCSS frequency. With a few parts from
Kenwood, anyone can easily upgrade his or
her HT and have the added convenience of
selecting the CTCSS frequency from the
front panel.

Carefully follow these instructions to in-
stall the modification.

First open the radio’s case by removing
two screws from the bottom and one from the
side near the top, opposite the PTT button.
Loosen, but do not remove the screw just
above the PTT button (Figure 1). Pry the
front panel off the chassis. See the TU-6
instructions for this disassembly,

Next modify the TU-6 by clipping the PC
board opposite the programming pins 1-6.
Remove the narrow piece of PC board so that
the pins are clear. Do not disturb the seventh
pin, which is grounded to the board. See the
sketch on the TU-6 instruction sheet. Install
the TU-6 unit at this time if the HT does not
yet have this option. Do not solder the pro-
gramming pins vel.

Carefully pry the speaker and microphone
out of the old front panel. Straighten out the
tabs holding the speaker gnil onto the old
front panel, remove the grill and mount it
onto the new front panel.

Using a fine-tip iron, unsolder the four

.HEEI'?HA

N

e
Froni panel t

A:
___uﬂ"'-'

Figure 1. Disassemble the case by carefully remov-
ing three screws (A) and loosening screw B.

by Rich Greenberg N6LRT

wires running to the PC board mounted in the
old front panel. Remove excess solder from
these wires. Do nor overheat and melt the
insulation on these wires. Set the old front

panel aside.
Now tin the six programming pins on the
TU-6 and the seven pads on the PC board in

1. Top case assembly with DTMF pad.
Part number A02-0745-05. This in-
cludes the six position dip switch.
Price, $21.80.

2. Flexible PC board, part number
J25-3469-05. This part is optional but
suggested. A short piece of seven con-
ductor ribbon cable or individual wires
can be used instead, but this part will
make the wiring simpler. Price,
$17.90.

3. Label, part number B42-2450-14.
This is a gummed label that shows the
switch positions needed for the various
CTCSS frequencies. Price, 55¢.

4. The TU-6 standard CTCSS encoder
board for these radios, if the user
doesn’t have it already. The price is
$36.95 from the local dealer, not from
the Kenwood parts department.

When ordering parts directly from Ken-
wood, the operators will charge the
order on MasterCard or Visa. The
phone number to call for parts is 213-
639-9000, ext. 421, 422, or 429.
Prices shown were verified in late
March 1988, and do not include ship-
ping or sales tax.

Table |. Parts required to upgrade any TH-21/31/
41 AT handheld rransceiver to a BT model.

TU.6 Unit Transcaivar

Leads Tarminals
Brown To pin EB
White To pin STOD
Black To pin E

Figure 2. Placement of the TU-6 CTCSS assembly.
The assembly is soldered in two places and secured
with one screw.

the new front panel. Caution: Don’t overheat
the chip.

On the flex PC board (or substitute), tin the
seven copper leads at each end. Note that one

end matches the spacing on the PC board in
the new front panel. The other end matches
the spacing on the TU-6 programming pins.
On the TU-6 end, bend the copper tabs at a
right angle where the tabs leave the plastic.
Solder the flex PC board to the TU-6 pro-
gramming pins on one end, with the seven
pads on the PC board in the new front panel
on the other end. The seventh tab at the TU-6
end 1s soldered to the grounded pin on the
TU-6. This flex PC board will be routed in a
zig-zag and folded to close up the front panel.
If the user has access to a factory TH-X1BT (I
didn't), copy the way its flex PC board is
routed.

One at a time, unsolder and discard the four
short wires from the PC board in the new
front panel. Then connect the four wires (fol-
low the colors) that were disconnected from
the old front panel to the new front panel.

Mount the speaker and microphone in the
new front panel. Then secure them with a few
drops of glue. Caution: Don’t get glue on the
speaker cone.

Now reassemble everything in reverse or-
der of disassembly. The output levels most
likely have to be reset for the TT pad and the
CTCSS. Put the gummed label showing
the CTCSS frequencies inside the battery
compartment The bottom edge should be
flush with the bottom edge of the battery
compartment.

With a needle or fine bladed knife, gently
remove the TH emblem from the lower front
of the old panel. Then glue them onto the new
front panel. (The old glue may sull hold.)
Transfer the lanyard to the new front panel.
And that is it. B8

Figure 3. TU-6 CTCSS IC pin designations. Note
pin 1 is nearest the notch in the IC.
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Number 8 on your Feedback card

THE QUEST FOR ULTRA

PORTABILITY

Part 7 in the High-Tech Nomad series

hen I first set out on my strange
8-foot-long, 140-pound bicycle back
in 1983, I received a lot of serious advice
from my Ohio neighbors. “*Never turn onto a
road with ‘mount’ or *hill” in its name,"" said
one seasoned cyclist. *“Never let anybody
nicknamed “Moose’ ride your bike."” **Carry
a weapon, but make 1t a hight one. ™ “*Don’t
mess with camp cooking gear.”" **Drill out
your toothbrush.”” **Get a lighter tent.”” **Make
everything you carry do double duty.”’
| noted that most of the advice had some-
thing to do with weight, which is not unrea-
sonable given the fact that a good percentage
of the bicycle-touring lifestyle involves haul-
ing possessions up steep hills. The Win-
nebiko system has since grown to over 275
pounds, and believe me. . .1 feel them all.
But it's worth it. With every QSO, every

piece of packet mail, every chapter complet-
ed via the handlebar keyboard and on-board
computers, I become more and more delight-
ed with my solar-powered mobile-ra-
diotelecommunications system. | have bro-
ken the chains that once bound me to my
desk, beat the freedom-versus-security trade-
off, and moved into a life of adventure in
Dataspace—a constant flirtation with that
sweel piece of asphalt I have come to call the
Other Woman. This rhapsody is all quite
lovely, but I have one BIG problem.

Got a Gizmo?

["'m addicted to gizmology. I love the gleam
of blinking control panels, the birth of com-
plex systems, the precise crackle of distant
voices amplified through the tight spectral
aperture of a fine radio.

I get goose bumps at hamfests and trade
shows. I view every new toy in the context of
its bikeability, and I'm now getting danger-
ously carried away with dreams and develop-
ment of the Winnebiko III: OSCAR Mode L,
Packsat, 10 FM, ATV, LORAN-linked CD-
ROM mapping on 640 x 400 graphics, im-
proved HF, Oki cellular phone, FAX, 40
watts of solar power, 54-speed computerized
automatic transmission, trackball interface,
packet/laptop remote control, hydraulic
brakes, integrated bike/tent system. . .I want
it all. Yes, it's a big problem.

**Some problem!"" you say. **There ain't
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by Steven K. Roberts N4RVE

an OM alive who wouldn’t deed over his
solid-gold Vibroplex for a toy collection like
that.”’

Well, that may be, but the catch is that I still
gotta pedal it.

Mindful Minimization

Given that constraint, I have a very strong
motivation to maximize efficiency. How
light can I make 1t? Can an amplifier (or a
computer, or a battery, or even a piece of
coax) do double or triple duty? Can intercon-
nections be software-managed to minimize
the number of heavy, inflexible switches and
wires? Can I eliminate cases and replace only
the metal necessary to provide adequate
shielding? Are there '‘sleep’” modes avail-
able that let me maximize battery life? Can I
reduce battery weight by increasing antenna
weight—or would the opposite make more
sense?

With the understanding that more and more
hams are interested in portability (now that
equipment size is finally making it worth-
while), I'd like to maunder on for a bit about
some of the ideas that have emerged from the
5-year Winnebiko project. . .

Weight

Let’s take the obvious points first. Keep 1t
light. It took me years to learn that putting a
lot of light things together gets heavy—and
shaving away lots of ounces adds up to
pounds. Amazing.

As the most-significant digit of the Win-
nebiko’s revision number increments for the
third time (yes, there wasa0.1), I am dnilling
holes and machining away excess aluminum,
G-10, and plastic. Mounting plates can be
perforated, angle brackets shaped, circuit
boards trimmed, cases eliminated, tools
drilled. New logic, wherever possible, is sur-
face-mount. The steel base of my Bencher/
Pacesetter keyer is history. And I'm taking a
hard look at former indispensables like jug-
gling balls, frisbees, kites, water filters, DB-
25 spares, flares, and the like—weighing
their value beside such things as LORAN-C
boards and mast-mount preamplifiers.

Closely allied with this issue is the ongoing
quest for lighter, smaller versions of existing
tools. Two manufacturers that I know of

(Leader and Dolch) now have combination
LCD oscilloscopes and DMMs—a bit heavier
than my existing DMM but well worth 1t
for the added functionality. The MFJ-313
VHF downconverter plugs into a 2-meter
handheld to replace the Radio Shack weather
radio while saving 80 grams (and many new
HTs like the Yaesu FT-23R can be tricked
with a jumper change into tuning
162.55. . .). Even the obvious—Ilike buying
an Xcelite screwdriver set to replace a bunch
of Stanleys—can knock nearly a pound off the
mobile tool kit.

Multi-Functionality

This can be a tricky one. There's a big
trade-off here: The more functions you per-
form with each piece of equipment, the fewer
you can perform simultaneously. Let’s look
at cables, for example, since wire is heavy.

On the bike, I have a standard *‘power
extension'' cable with an RCA on one end
and a coaxial power plug on the other. The
RCA fits any of eight jacks on the console
(system voltages, solar charge current, etc.)
and the coaxial fits entertainment electronics.
tent lights, and a jack on Maggie’s bike. But
the same cable, used in reverse, also allows
her UNGO security sensor to be slaved to my
bike’s system.

Obviously, I can't do this while watching
TV on the Watchman under bike power, but
then. . . why would I want to? The trick there-
fore is to make multifunctional cables for
functions that don't normally go on at the
same time.

Another example: Maggie’s bike carries a
5-watt Solarex photovoltaic module, and
mine has a pair of 10-watt units. Due to the
need for wire antennas on QRP, I only oper-
ate HF when we're stopped for a day or more.
[ have found to my surprise that quality IC
sockets hold chips better than [ expected. For
a few thousand miles, I kept a camping pillow
bungeed over the main logic board, but it
turned out to be unnecessary. Anything deli-
cate with significant mass, of course, needs
special treatment. . . I mounted the Yaesu 290
on a foam pad, held down with springs that
pull it slightly forward into an undersized
console cutout lined with channel-rubber.
The H-P computer lives in a foam-lined case



resting atop clothes and tent fabric. And the
new radio pack with the OSCAR and HF
hardware will be a case within a case, nestled
snugly in soft foam. Don’t be tempted to
spring-mount a system if overall balance is
critical—the whole mess will exhibit resonant
modes that require heavy damping hardware.

Moisture can be a serious problem out-
doors, of course, and not just from rain. As |
mentioned in an earlier article of this series,
the console electronics on the Winnebiko are
well protected by the fairing, fabric side-pan-
els, and velcro-on cover. But condensation
can be a real problem, and fighting it calls for
either a true hermetic seal or free ventila-
tion—the former to maintain a truly dry envi-
ronment and the latter to quickly undo the
damage if you don’t have the former. I have
found better results from leaving the whole
system outside on a cold night instead of
bringing it into a tent filled with the moisture
of human bodies, and a simple tarp in combi-
nation with the waterproof fabric cover keeps
the worst of the condensation at bay.

And then there's heat. Normal electronics
can withstand the temperature range of this
planet, but parking anything in New Mexico
sunshine invokes a phenomenon known as
solar heat gain, which takes effect when air
spaces exist under transparent covers. Exam-
ples of this situation are: LCD, panel meter,
and lexan fairing. Solar heat gain can be
tragic—it blew my computer’s mind in Men-
docino. | have found two solutions: a space
blanket, shiny side out, will keep any piece of
equipment comfortably at ambient all day
long; failing that, a DC fan running from the
solar panel moves enough air to keep the
temperature under control. Mine is a little EG
& G unit from a hamfest, drawing 270 mils
from the 12-volt supply. On hot sunny days,
that's about 40% of the output of one of my
10-watt photovoltaics. (The space blanket
works much better, of course, but it's messy
and has to be tied down in the wind.)

No discussion of environmental abuse is
complete without at least a passing acknowl-
edgment of dirt: crud, grime, mud, dust,
sand, grit, goo, cigarette smoke, sludge,
salty spindrift from oceans, corrosive air-
borne industrial contaminants, cat hair, and
worse. Again, modern electronic hardware
can put up with incredible abuse, but pay
special attention to coax, stripline, moving
parts, magnetic media, and high-impedance
analog circuitry. Human sweat, dripping on a
circuit board 1n a humid environment, can
dissolve uncoated traces.

Salty residue on antennas can soak up RF
like a dummy load. And don’t forget the
effects of dirt on cooling: If for some strange
reason a piece of equipment requires an inter-
nal cooling fan, keep a close eye on filters (a
mixed blessing if ever there was one).

Prototyping Techniques

All of the factors mentioned so far impact
the choice of construction technique, right
down to IC packaging. Keep connectors to a
minimum. . .but use them wherever neces-
sary to simplify service (another trade-off).
Use R-N quick-connect instead of wirewrap

for logic prototypes—or printed circuit
boards if possible. I'm discovering in the
design of Winnebiko I1I that it can actually be
cheaper to prototype at the PCB level. De-
pending on complexity and quality, custom
boards can be delivered within 2-3 days from
CAD artwork for $50-250. And—delight of
delights—it's turning out that there is no real
premium (other than assembly effort) for
making surface-mount instead of DIP boards.
SMDs are the devices that have made the new
class of personal electronics, including
micro-sided HTs, possible.

I'm doing PC boards for the easy stuff that
requires little debugging (memories, cross-
point matrices, and the like), and sticking
with Quick-connect insulation-displacement
prototyping boards for the logic that changes
shape everytime I see some new chip that
looks interesting . . .

Software-Hardware Trade-offs

...which 1s a good point to start talking
about software. In the past, we as a class
(tinkerers, experimenters, engineers, and
techs) tended to do most of the fiddling in
hardware. Proto-boards, #22 and #30 wire,
wirewrap tools, soldering irons, and
junkboxes were always close at hand. The
problem is that all this stuff is heavy—and not
the best way to protect the investment in tech-
nology.

The biggest flaw in the Winnebiko II de-
sign is that, despite the five microprocessors,
there is little architectural flexibility.

Front-panel switches are necessary to
change modes, bring up supplies, override
the serial communication matrix, control bat-
tery charging, and so on. This is heavy, and
lends itself poorly to further development
(largely because any significant design
change implies considerable down time).

The new bike will be considerably differ-
ent. A 16 x 16 analog switch matrix under
computer control allows any combination of
audio sources and sinks to be connected to-

SUPER KENWOOD

BY POPULAR REQUEST

SUPER KENWOOD PB-258/P8-268.
B4 wvolts, 900ma, double the
capacity of the PB-25/P8-26 for
the 2500/2600/3500/3600. Charge
with either the standard wall
charger or drop in charger. 3
inches high. $65.00"

Exact replacement FNB-2 Nicad pack for
Yaesu FT-404R/207R/208R/T0BR $24.00*

*Add $3.00 shipping & handling, CT residents add 7% tax.

SUPER PERFORMANCE BATTERIES

Complete line of NICAD replacement packs for lcom, Kenwood, Y aesu, Tempo, Santec, Azden,
Cordless Telephones, Alkaline, Nicad and Gell-Cells. All NICAD packs include a 1 year
guarantee. Commercial Radio Packs also available.

For all your battery needs, write or call today for a complete catalog. Dealer inguiries invited.

HHNPCRIPHEX inc.

149 Palmer Road « Southbury, CT 06488
(800) 634-8132 In CT (203) 264-3985

gether—with spare points handling inter-pro-
cessor communication outside the domain of
the high-speed LAN. A window on the
graphic display can be used to edit special
interconnects, but normally the processor
will simply toggle the 256 crosspoints as dic-
tated by the tasks in progress (ranging from a
cellular phone call through the bike helmet to
OSCAR operation with two transceivers and
a patch to the tape recorder). Touch-tones,
mike audio, mixer inputs to the console
speaker—all are processed through this
board, and NONE of them require a drop of
solder or a twist of the present clunky rotary
switch that’s a pain to use and even harder to
Seant, "

Other functions appear in software as well:
battery charge management, temperature
control, the transmission-control shell, navi-
gation, and just about everything other than
basic survival hardware (lights and horn).
Knowing that I'll never get some of these
things right the first time, the use of software
control makes good strategic sense from an
engineering standpoint (butane soldering
irons notwithstanding).

And best of all, it cuts weight while adding
capability. Another trade-off bites the dust—
which is what it’s all about!

Readers who would like to order a reprint of
Steve Robert’s series (seven articles to date)
should send $3 for the first and $1.50 for each
additional article, to 73 Magazine, WGE
Center, 70 Rt 202 N, Peterborough, NH
03458-1194. Attn: Reprints.

Readers can also order Steve Robert 's book
at Computing Across America, 1306 Ridge-
way Ave, New Albany, IN 47150. They can
buy a signed copy of Computing Across
America, the 350-page book that talks about
the first 10,000 miles of Steve Robert's biking
odyssey, for $9.95 (soficover), or $15.95
thardcover). Add 32 per book for postage and
handling.

SUPER ICOM

SUPER ICOM BP-78.13.2 volts, 900ma.
double the capacity of the icom BP-7,
Sw output.

SUPER ICOM BP-88, 9.6 volts, 1200ma.
50% more capacity than the lcom BP-8

Both are rapid base charge only, or
slide in wall charger. 4 inches high. BP-

7S or BP-85 $65.00°

inserts lor:

Kenwood PB-25 $25.00°
Kenwood PB-25H, PB-26 $27.00°
Icom BP-3 $20.00°
Icom BP-5 (500ma) $26.00°

CIRCLE 68 ON READER SERVICE CARD
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DIGICOM > 64

A software-based packet radio system for the Commodore 64

Cheap n’ Easy Packet!

Packet radio is a relatively new and excit-
ing mode of communications. Unfortunately,
there’s still often considerable expense to get
on packet. A personal computer (or ASCII
terminal) and a terminal node controller
(TNC) are required for packet operation.
Fortunately, the former is already in many
ham shacks today. The TNC consists of two
main parts: the packet software (in ROM),
and a modem circuit for tone encoding and
decoding. Together, they produce and de-
code the packet signal.

I'd often wondered why no one has written

by Barry N. Kutner, MD W2UP

Why take this approach to packet radio?
Personally, I don’t like being an ‘‘appliance
operator.’’ I like to build, modify, and trou-
bleshoot my own equipment. The miniatur-
ization of solid state gear, however, has made
this difficult for the non-engineer, lam aneye
surgeon who operates through a microscope,
and the compactness and complexity of my
own equipment intimidates me! Further, with
the number of Commodore 64s out there, this
system provides inexpensive and easy access
to packet radio for many.

In this article, I briefly describe the Digi-
com> 64 software and a relatively simple
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and inexpensive in-
terface. Complete
software documenta-
tion is a available
with the program.?

Program Basics

The current release
of Digicom> 64 is
version 2.00. It has
all the capabilities of

the common com-
mercial packet sys-
tems, plus some. It
has multi-connect ca-
pability as well as di-
rect read and write of
both PRG and SEQ
files to disk (full 8 bit

transfers). True store

Figure 1. Modem for VHF and HF use, designed by Willy Pedersen YVIAQE.
Tone frequencies are 2025/2225 Hz for HF and 1200/2200 Hz for VHF. Switch
is SPDT with center off. Center position is for VHF operation with Equalizer on
(for receivers with rapid high frequency roll off). Optional lock detect LED is
shown. If not used, leave pin 25 open. Pins 13, 14, 15, and 27 are not
connected. The AM7911 may be used in place of the 7910. If used, change R/ 1o

9100

a program to emulate the functions of a TNC
that would eliminate the need for a somewhat
expensive and mode-specific piece of equip-
ment. Well, it has been done! Several Ger-
man hams wrote the system I describe below
for the Commodore 64 (or C128 in the 64
mode). It is public domain! While popular in
Europe for several years, it remains relative-
ly unknown in the United States. I and others
have been providing copies of this software
for the ham community. !

22 73 Amateur Radio » August, 1988

and forward digi-
peating (similar to
Net/Rom and KA-
node) is available .
Remote command
capabilities allow for

operation as a mini-BBS, including different
security levels of each command for specific
stations. Disk logging functions allow one to
see which stations have logged on and which
commands have been used. Standard buffer
texts may be stored for instant retrieval. Upto
10 different parameter files may be stored on
disk for HF, VHF, BBS operation, etc. Both
40 and 80 character modes are available. The
list goeson. . ..

The program is written entirely in machine
language and is about 30K long. Unfortunate-
ly, the authors will not release the document-
ed source code (I have asked), so there is no
program listing available. Since the program
i1s machine language and data is transferred
through the cassette port of the C-64 or C-
128, it is machine-specific and will not func-
tion with other computers, including the
VICs and the SX64.

The Interface

Since the computer takes care of all our
packet housekeeping functions, the inter-
face between the computer and the radio
needs only act as a modem. It must take
the voltage levels from the computer and
turn them into audio tones for transmission,
and must turn the incoming AFSK into
voltage levels the computer can interpret.
There must also be control of receive-trans-
mit switching.

The interface circuit (Figure 1) uses the
AMT7910 chip, a complete asynchronous FSK
modem in a 28-pin DIP package. Signal mod-
ulation, demodulation, and filtering func-
tions are performed by digital signal process-
ing (DSP) techniques. Analog-to-digital and
digital-to-analog converters are included on
the chip. It is used in several of the higher

AMTS10 MODEM POWER SUPPLY

+ 5y

Ici T
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Figure 2. Sample power supply for the AM7910 modem. Heatsinking 7805 1o chassis is sufficient. No

heatsink is needed for 7905.
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Photo A. The main screen illustrates a connection
berween port | and the Frankford Radio Club's DX
spotting Packer Bulletin Board. Split screen opera-
tion allows viewing of both transmitted and re-
ceived data simultaneously. }

priced commercial TNCs. This circuit per-
mits both VHF and HF operation, and no
alignment is required (other than setting the
audio output level).

Circuit Description

The mode control pins are 17-21. Sl is
used to select one of three modes: HF, VHF,
or VHF with Equalizer. All three operate in
““loopback’” mode so that receive and trans-
mit frequencies are the same (half-duplex op-
eration).

The HF mode makes use of the Bell 103
Answer protocol. Tones are 2025 and 2225
Hz keyed at 300 baud. This mode has been
chosen to make the switch as simple as possi-
ble (SPDT center-off). Many commercial
modems use the CCITT V.21 Answer mode,
which has different tone frequencies (more
on the significance of this later).

VHF mode uses the Bell 202 protocol with
| 200 baud operation and tones of 1200 and
2200 Hz. The Equalizer mode accentuates
the 2200 Hz tone for use with those transceiv-
ers with a rapid roll-off of the higher frequen-
cles.

The analog audio output from the receiver
passes through an op amp, used for buffering,
into pin S of the 7910 and is then processed by
the modem chip. The TTL level output ap-
pears at pin 26. It is buffered by a switching
transistor before going into the computer for
“*decoding.”’ Similarly, the transmit data
from the computer is presented to pin 10 after
passing through a buffer transistor. After be-
ing processed by the 7910, its analog tones (at
pin 8) pass through an op amp before going
into the audio input of the transmitter.

Transmit/receive switching is software
controlled and occurs at pin 5 of the C64
cassette port. As this output is 6-7 volts, it is
divided in half by a resistor network before
being presented to the chip. When the PTT
goes low, pin 12 goes low. This instructs the
modem to enter transmit mode. A high level
on pin 12 turns off transmission of data.

The power requirements are +35 volts at
150 mA and —35 volts at 15 mA. A sample
power supply circuit is provided (Figure 2).

A few other comments are in order con-
cerning the AM7910 modem. The circuit
does not have a tuning indicator. No tuning 1s
needed for VHE. Just set your transceiver to a

ﬁEHIIEEI M2UP-3

-QRY-—- -}
>35> 23:3

a M2UP---23:32--0C--13
P-3
Hello Barry,
lcome to the H2UP-3 Mini-PBES

Fﬁéﬂﬁagﬁu 23:30 UTC

?E BS é formation, type //7ing
CONNECT when done (not “bye

Photo B. Digicom > 64 can perform unattended
BBS operation. The bulletin board can be used for
file transfers or as a personal mail drop.

Photo D. This modem was breadboarded, The op-
tional reed relay is shown in front of the 28-pin
AM7910.

packet frequency (e.g., 145.01 MHz) and it’s
all set. For HF operation, tuning is critical
and must be within 50 Hz for proper opera-
tion. Since the tones generated and decoded
are 375 Hz higher in frequency than some
commercial TNCs (using the CCITT V.21
protocol), on 20 meters, for example, tune to
about 14103.4 kHz, 14105.4 kHz (lower
sideband), and so on.

Watchdog Timer

| included plans for a *“*watchdog timer™”
circuit (Figure 3). It i1s based on the 555 timer
chip, and goes in series with the PTT line.
This circuit provides a timeout of the PTT
line after about nine seconds key down. This
time constant may be altered by changing the
values of R6 or C3 in the 555 circuit. It's not

He
5V
"WATCHDOG TIMER™ T
R23% R3I3 3RS R6
47K § 4TKY 110K ¢ 6BK
| = 8
Ci rE |G c3
FROM 0.1 . NESSS | 100uF
PTT }—-—-———— -—;
(MODEM) 3
e K
‘ ) 5
. c2
0.0
Qi 4 5
2N2222 ;”;7

R4 PTT
a4TK {TO RADWO)
a2z
2N2222

Figure 3. PTT timer for unattended operation. The
input is taken from the collector of the 2N2222 ar

|

-

- .
'.--1..I.1 -
s

Photo C. The MHEARD screen (displaved by hit-
ting the F7 key) shows recent packet activity. This
screen is from actual operation on 20 and 2 meters.
Orher stations can retrieve this information to see
what signals have been heard recently.

Photo E. The HF/VHF modem with a self-con-
tained power supplv. A DPDT switch was used with
the center position for power off. The VHF with
Egualizer mode was not used.

necessary to always be present during packet
operation. Should the computer crash, or ifa
power failure occurs during unattended oper-
ation, it’s possible for the transmitter to re-
main in the key-down state. This is unhealthy
for the transmitter and causes unnecessary
interference. This simple safeguard prevents
any problems.

Auxiliary PTT Output

The 2N2222 should be adequate to key
most transmitters. An optional accessory
PTT output (Figure 4) has been provided for
those who prefer or need to key their trans-
mitter with a reed relay (e.g., Kenwood TS-
4308).

Construction Tips

One thing that often puts a damper on home
construction projects is trying to find the
parts, Not so here—all parts are available
from Jameco Electronics® and Radio Shack. |
bought the reed relay and 2" x 4" x 6" chassis
box from Radio Shack, and all other parts

Continued on page 75

«3IVDC

~—a AUX PTT

FROM CIRCLIT =BTT
EITHER Q2 DOE
WATCHDOG TIMER l
(iF USED), OR I
PiM 12
OF AMTSIO |

e

the PTT owtpur of the circuit (AM7910, pin 12 PT1
output). PTT to transmitter is taken from Q2. Reed
relay may be used.

Figure 4. Optional reed relay output for PTT line.
Use Radio Shack 275-232 (5 VDC relay).
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Number 10 on your Feedback card

SMART" S’ METER

A circuit designed for T-Hunters.

his design i1s for an external signal

strength meter that is analog, digital,
and audible for mobile ‘“T-hunters."” The S
meter can easily be made into a small box and
placed on top of the T-hunters automobile
dash. The S meter also incorporates my
secret weapon: a gain circuit. This circuit is
nothing special, except that it is able to obtain
optimal metering for a good beam bearing.
An optional addition to this design is a damp-
ening action. The S meter signal dip that over
deviates, is averaged out by modulated trans-
mitter signals or a common occurrence with
this dampening action.

The analog meter is a 0-1 mA milliam-
meter, which is ideal for observing or com-
paring peak signals when beaming a transmit-
ted one. The analog calibration pot is used to
calibrate the external meter with the radios
internal meter and control the amount of
meter action,

The digital LED bar graph display has
a very fast response time and is ideal for
nighttime T Hunting. The digital calibration
pot works the same as the analog calibration
pot. The 3.3KQ resistor near LM 3914 can
be replaced with a 5K pot to control LED
brightness.

by Kuby Kubichek N6JSX

Safety First

The audible S meter was added for T
Hunter safety. The audible allows a T Hunter
to swing the beam while traveling in heavy
traffic, not requiring his attention to be dis-
tracted from the road. This is especially
useful when in pursuit of a jammer or on a
first-in-first-win T Hunt when speed is criti-
cal. The tone pitch will go higher as the signal
gets stronger. The tone adjust pot is used to
center the audio for optimum listening. The
audible meter is not connected to the gain
circuit; as the only time the audible meter
would be used i1s when the hunter 1s close to
the hidden transmitter where gain isn’t needed.

Key to Success

The gain part of this design is what allowed
me, In part, to be a rather successful T Hanter
inthe L.A. area. When a signal is so weak it is
barely audible, this gain feature has allowed
me to get a good beam bearing; while all the
other hunters switch in their preamps and
saturate the radio front ends with off frequen-
cy noise. The S2A position gives a 2:1 gain
and the S2B position gives about a 50:1 gain.
The calibration pots control the amount of

meter action relative to the gain. When the
signal is heard but not registering on the radio
S meter, turn back the calibration pot to zero
and the meter will now show the 2:1 gain. If
the meter is not showing a significant signal,
switch to the 50:1 gain. The hunter needs to
recalibrate for an optimal meter indication.

The optional dampening circuit is used for
the averaging of a transmitted signal that has
modulated power or when a dip on the voice
peaks occur. The capacitors may be switched
one by one or switched into a very slow
response using 5.8 uF total capacitance.

To minimize the loss of eye contact with
the road, I used velcro strips to attach the box
to my automobile dash. Three conductor
shielded mike wires were used between the
radio and the external S meter. A subminia-
ture stereo plug was used for the interface.
The tip of the plug for the S meter has the
power of + 12VDC from the radio. The mid-
section of the plug is for the signal and the
shield is used for the ground. This makes a
very neat looking arrangement to the radio.
All parts where obtained from Radio Shack.
Many alterations and customizing can be
done to further enhance this basic circuit for
your needs. 8  (Credits to: K6KYW and KF6GQ)

KwOOD
TR7800/ 7900

20K
DIGITAL

CALIBRATION

7 0-1VDC mA
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ANALOG
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0.0 o
|
—— A

. 4 ?"'——.-.

SI1A
TONE ON/OFF \
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Figure 1. Circuit board for the smart § meter including the analog, digital, and audible for hidden rransmitter hunters.
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THE MOST AFFORDABLE

REPEATER

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS STANDARD EQUIPHEHTIJ

KiT,oNLY $675
wirep $975
VHF OR UHF

FEATURES:
* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf

models gives 12dB SINAD of 0.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0. 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.

HIGH PERFORMANCE TRANSMITTERS
& RECEIVERS FOR REPEATERS
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

*FM EXCITERS:
Kits $99, Wit $179. 2W
continuous duty. TCXO0 &
xtal oven options available.
*TAS51 for 18M, 6M, 2M,
150-174,220 MHz.
*TA451 for uhf. -3k
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.

*R144/R220 FM RECEIVERS for 2M,
150-174, or 220 MHz. GaAs FET

front end, 0.12uV 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,
@.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.

*R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, @.2uVsens. Kit$169, wit $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
resor 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.
(Send $2.00 or 4 IRC's for overseas mailing)

*Order by phone or mail ®* Min $3 S & H per order
eUse Visa, Mastercard, Check, or UPS COD.

HIGH-SPEED
DIGITAL RF
LINKS

You've waited a long time for a
simpile, reliable, low-cost 9600
baud PACKET NETWORKING
system. Now you've got it! Our
new MO-96 MODEM and direct
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

GaAs FET PREAMPS
at a fraction of the cost of
comparable units!

LNG -(*) 2
GaAs FET P
PREAMP

onLy $59!
Wired/tested

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

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

* Specify tuning range desired: 26-30, 46-56,
137-150, 150-172, 210-230, 400-470, or

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep
$49
*CWID Kit. Field programmable,
timers, the works $59

LNW -(*)

MINIATURE

.......................

*TD-2 DTMF DECODER/
ONLY $24 /i, CONTROLLER Kit. Full 16 digits,
S 39 wiredrested | SWitches 5 functions, toll call

restrictor, programmable, much
more. Great for selective calling
v NN L o, A $79
*AP-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
*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,
D e i s e e a e st el $39
*DE-202 FSK DATA
DEMODULATOR Kit for rcvr end
of link $39

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, 35-585,

55-90, 80-120, 120-150, 150-200, 200-270,
or 400-500 MHz.

IN-LINE
PREAMP

ONLY $79hut,
$99 wireastested

GaAs FET Preamp with features similar to LNG
seres, except automatically switches out of
line during transmit. L'se with base or mobile
transceivers up to 25W.

..................

RECEIVING
CONVERTERS

*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

22222
THO-XIN
TX2-XI4

UHF MODELS 433434

critical applications. KitwithCase  $69 332430 14148
MODEL HRA<{*), $49 vhf, $84 uhf. MitlessCase  $49 432438 5084
‘ Wredwcase  $39 002 oLl

902-922 430-450

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

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

25th Anniversary

amironics, inc.

65-J MOUL ROAD*HILTON NY 14468-9535
PhOﬂﬂ.‘ 71 6'392'9430 Hamtronics® is & registersd trademark



THE MOST POPULAR PART

AUTOPATCH

WITH REPEATER CONTROLLER

CES 510SA:ll FEATURES:

Simplex sampling for fixed station * Supplles programmabile logic for use
ﬂpa{alic;n” s as a repeater controller, iﬂﬂluding
* Hall or full duplex operation for XMIT hang time, TOT, CW 1D interval,
repeater use and courtesy beep n F n u n F A M IL Y
* Varlable sample window and sample * Remote base station operation u
rate In simplex enabled by special security code
* Mobille access via single- or multi- * Raversa patch capable, automatic
digit DTMF codes ring-out upon receipt of an inbound call
* Remotely programmabile functions * Four selectable CW IDs for repeatar
include connact code, activity timers, or patch time out, patch on, and
and toll restrict amor message

Regardiess of your autopatch requirements, the CES Model 510SA-II will supply
reliable, long term service lor amateur fixed station or mmote repaater sites.

»
Absolutely no funing with a MAXCOM system
Simply connect. dial your lrequency and talk
Thats il just TALK

Make The Connection

Communications
Electronics
Specialties, Inc.

931 S. Semoran Bivd./Suite 218
Winter Park, FL 32792

OVER 5000 HAXCOE STATIONS WORLD WIDE
BOX 502, FT. LAUD..FL 33302 a3os-s27-s17=2

MAXCOM ls 3 reglstered tradesarx and is gwned by Maxcom Electronics, Inc.
THE BOTTOM LINE: “mMAXcomMmwoRks”
CIRCLE 101 ON READER SERVICE CARD

Easiest Packet Radio Ever!

DRSI's PC+Packet Adapter plugs right into your IBM® PC/XT/AT A A A A A
or compatible. One port connects to your VHF rig and gets you
on the air in minutes. Our one-page Quick Start Guide takes
you through it step by step. Splitscreen terminal software
(included) runs on the PC and turns it into a dual-port TNC
with cross-band digipeating. The software can run in
background, letting you continue to use the PC for
other work. DRSI's accessory HF*Modem with
integral tuning indicator gets you on the low
bands for the lowest cost ever. Ask your
dealer for more info.

Amateur

List
PCxPacket with Software $139.95
HF«Modem/Tuning Indicator S 79.95

Packet Radio

without a
Packet Radio TNC

A A A

Digital Radio Systems, Inc. (800) 999-0204
2065 Range Rd. A Clearwater, FL 34625 A (813)461-0204
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l'akes Lhe fear out of full power antenna tuners,
and the guesswork out of PEP measurement with
these two MUST SEE PRODUCTS!!

REEM—003

Discover this durably built, feature packed MB-V-A Antenna Get correct easy to read measurements of PEP for SSB,
tuner. You’ll find operating conveniences that make AM, and Pulse along with full time completely automatic
antenna tuning a snap and value engineered to do the job SWR display with this unique Power Monitor System. Two
over wide operating ranges. Compare quality, features and models to choose from: The RFM-003 for 3KW indication
the NYE VIKING TWO YEAR WARRANTY. and the RFM-D05 for 5KW.

CHECK THE FEATURES:

* Pi Nelwork. Low Pass Fi Nelwork luning 15-30 Mz Heovy duly siher pisled continuously varisbie , * (3) Modes — Pesk Average snd Pesk and Hold wilh » unique non-driflt Sempie & Hold Analog
induclor with 25:1 vernier dial. 7000 voll wrisble capacilor and 10,000v swilch selecled fixed copacilors | memory circuil.
on oulpul side. Tunes 40-2000 ohm loads. Good harmonic suppression!

* (2) Ranges - Automstically swilched power scales Lo 5 K¥.

* Aulomatic SWR. Hands free metering of SVR No reset or colitralion needed. Separsle power meler- | + Pylly Aulomalic SWR — Pull time meter displays ratios direclly without drift
300 or 3000 w [2 sulomelicslly swilched Easy lo resd 257 recessed snd beck—lghted laut bend melers

. ' -+ | 4 - - . i e Tackoul
* Anlenna Swilch. PUSH-BUTTON entenns swilching Lo (4) snlennos (2 cosx, single wire =id Lwin Buill-in ALO - Prolect your smplifier Lube investment with Lhis fast acling lockou
:ﬁ;ﬂﬁ:’mﬂd B TAEN. SORT GURpuk. ¥ Scgme Ciw Sweich 10 ioke the power. fatolst 20KV Yy Remole Couplers — Six feel remotes the inlerchangesble calibroled couplers.

* 3 KW Balun. frifiler wounnd Lriple core Lorroid gives balanced oulpul Lo Lwin feeders from 200 | * True RMOS Conversion — HF. couplers use forwsrd bissed full wave delection.

Lo 1000 ohms snd unbalsnced oulpul down Lo 20 ohms :
* Rugged Conslruclion — Hesvy gouge aluminum construction. Top gualily gless epoxy

* Maximum Power Transfer. Mstch your Lronsmilter output impedance Lo slmost any sntenna | PCH. This meler is buill to last.

syslem (or maximum power Lransfer. Amplifiers only run sl Lheir designed § when properly molched.
' Accuracy - Cusranleed lo + ST FS

* Model Oplions. MB-IV-Al inchudes sll MB-V-A feslures less snlenna swilch snd balmn. MB-IV-

AZ is identical Lo MB-IV-A1 with the sddilion of a triple core balun. "Warranly — TWO FULL YEARS -
: ' Added Fealures — Are switchable reverse power sl mode melering - Full stslus LED Disploy
1.8 MHz will nol Lune on some snlennss -~ Adjustsbie ALD is swilchable SWR/REFL, power - Heavy duly Nicad balleries charged by Lhe applied

RF lor the field snd » charper 13 suppled for (asl charging and backlighling of Lhe tsul band
melers for Lhe ham shack.

OTHER NYL VIKING PRODUCTS

Phone Patches - Electronic and Memory Keyers - Squeeze Keys — Straight Keys - Code Practice Sets
— SWR Wattmeter for the blind - Low Pass Fillers - All Band Anlenna and more.....

ASK FOR A FREE FULL LINE CATALOG.

T0 ORDER, CALL YOUR FAVORITE DEALER
Wm. M. Nye Co. Inc.

Amaleur Electronic Supply Barry Electronics

Ham REdiﬂ Oullel C-Comm 1614 130th Ave N.E.
enry Radio Missouri Radio

Madison Electronics Quemenl Eleclronics Be ]IEFUO% w% 49805025 4

EGE Texas Towers TEL: (2 ) 4044

R & L Electronics Ham Station FAX: (206) 453-5704

CIRCLE 353 ON READER SERVICE CARD



Number 11 on your Feedback card

IBM PC CLONES

An introduction to the less expensive
brothers of the IBM PC/XT.

he terms ‘“‘compatible’” and *‘clone™

refer to computers functionally identical
to IBM’s PC and PC/XT—such computers
can use the same hardware and software as
the PC. This article hopes to explain a little
bit about the extremely popular IBM Personal
Computer compatibles, used more and more
in amateur radio. It discusses some things the
prospective buyer should look for, and look
out for. This article doesn’t pretend to give
enough information for the buyer to rush
right out and buy one, but it’s a start for more
in-depth research.

Why Not a Commodore 647

It’s true the Commodore 64 is so far the
most popular computer in use in amateur
radio. There’s more amateur radio software
written for it than any other computer.

The C-64, however. was designed as a
home rather than a business computer. It's
priced reasonably but there are some draw-
backs. The disk drive is slow, and doesn't
hold much data. The screen is hard to read.
The power supply is unreliable. Further-
more, it’s tough to expand with external
hardware.

In contrast, the PC is designed as a business
computer. Although the early PCs suffered
from many of the problem the C-64 did, it
was designed on a highly expandable founda-
tion. The PC has survived basically un-
changed for more than 5 years—many times a
microcomputer’s normal lifetime.

The PC was designed with expansion in
mind. There are expansion “‘slots’’ or con-
nectors built into the computer, capable of
connecting many different kinds of equip-
ment, such as high capacity fixed (hard)
disks, many different kinds of video displays,
extra memory, modem cards, and network-
ing cards. The PC’s solid metal case gives the
PC much better RFI immunity than a C-64
with its power supply and disk drive cables
exposed to the high RF environment found in
a typical shack. The PC uses a more powerful
microprocessor than the one used in the
C-64. The PC's 8088 microprocessor can
access a total of IMB (1 Megabyte) of memo-
ry, of which 640KB (640 kilobytes) the PC
can use. That much memory lets the PC run
much more sophisticated software than the
C-64.

IBM puts a high price on all of this so-
phistication. Fortunately, clones are often

much less expensive and fuller-featured
alternatives.
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by Steven K. Stroh NSGN.J

The Clones

Get over the aversion of buying a computer
without the initials IBM on the front panel.
The clones are often as well engineered and
reliable as the IBM PC. Clone manufacturers
often buy components, such as microproces-
sors and floppy disk drives, from the same
sources IBM uses. The one major advantage
to owning an IBM PC is that it’s possible to
get it serviced anywhere. A clone buyer has
to be careful to choose a clone for which he
can get good service.

Most Clones Now Fully Compatible

Shortly after the IBM PC first came out in
1981, many manufacturers came out with
clones that were almost compatible with the
IBM PC. Early clones had incompatibility
problems with certain hardware and software
that ran fine on the IBM PC. These problems
dwindled as the IBM PC’s architecture be-
came more thoroughly understood. Software
and hardware manufacturers make more ef-
fort to ensure their products will work on the
more popular clones as well as the IBM PC,
because the clones now have a big market
share.

Make Sure It’s FCC Certified

One of the latest problems to emerge for
clones is the 1ssue of FCC certification. The
FCC has been cracking down hard on com-
puter manufacturers whose computers ex-
ceed the FCC's RF noise specifications, and
have shut down some manufacturers until
they are in compliance. The owner of an
uncertified clone is liable for the RFI it caus-
es! Hams should be especially interested in
this, since RFI is a major hamshack issue.

The More the Merrier

Many of the clones now come with 640K of
RAM. If possible, get at least 640K of RAM
when buying the computer. Many of the
larger programs, such as dBase Il and Lotus
1-2-3, work much better when more memory
is available. “*Memory resident’” utility pro-
grams—those which stay permanently in a
sectored-off section of RAM (while the com-
puter is powered up)—are extremely useful
because they require almost no access time
and save wear on the disk drives. Having
640K of RAM is well worth the modest cost.

Dual Clock Speeds
Dual clock speeds are a handy feature of

most of the clones. The clock 1s the master
timing system in the computer regulating the
speed at which all operations are performed.
IBM never made a PC using the 8088 mi-
croprocessor with a clock speed greater than
4.77 MHz. The clones, on the other hand,
take advantage of the ability of the Intel 8088-
2 (faster version of the 8088) microprocessor
to run at 8 MHz, and process data faster.
Programs running at 8 MHz scream along
compared to running at 4.77 MHz. Although
most software and hardware has no problem
running at the increased speed, some do, so
the clone computers offer the 4.77 MHz

speed to accommodate those few fussy
programs.

Dual Floppy Disk Drives

So far the most common data storage
device is the 5 4" floppy disk, which can
store up to 360K of data. Most of the clones
come with a single 5 4" floppy disk drive.
Even in a system with a hard disk drive, dual
5 %" floppy disk drives really come in
handy. Backing up 5 % " floppy disks is a real
chore without two drives, yet the user will see
the need of this the first time he accidentally
erases the disk that contained the program
he’s worked on for 3 weeks. Buy a name
brand floppy disk drive, such as Teac or
Panasonic. Half-height drives are a better
choice than full-height drives for the simple
reason that the user can have two half height
drives in the same amount of space as one full
height drive.

3 2" Disk Drives

With the introduction of IBM Convertible
Computer (IBM’s ““laptop’’), the 3 4" disk
1s now standardized in the PC world. A3 A"
disk is much more reliable thana 5 4" floppy
disk, and holds up to 800K of data—at least
twice that of a floppy.

I deliberately didn’t say *‘3 4" floppy
disks."" These disks aren't all that floppy—
The actual disk is well protected inside a hard
plastic shell, with a cover that is spring load-
ed to cover the medium access slot, and nor-
mally is opened only when the disk is inserted
into the drive. The 3 2" disk is here to stay,
and will become increasingly popular in the
coming months. Many users now equip their
clones withboth 3 2" and 5 4" disk drives—
the 3 2" drive allows them to use the much
more reliable 3 '2” disks, and the 5 4 " drive
allows them to continue using their old soft-
ware and exchange disks with other users.



Hard Disks

I won't go into why hard disk drives are
such fantastic devices for PCs—rest assured
it is one of the main reasons for buying a PC
or clone. Keep in mind for now that they
move data in and out of the computer much
more rapidly than, and store many times the
data of, floppies.

Software that’s irritatingly sluggish to read
from a floppy disk loads in a fraction of a
second from a hard disk. Also, the operator
will eventually tire of switching floppy disks
every time he wants to load up a different
program, One hard disk drive that is well
thought of in the PC industry is the Seagate
ST-225 which has a storage capacity of 20
Megabytes . It’s very reliable and reasonably
priced. The user needs also buy a hard drive
controller card to plug into one of the expan-
sion slots—I suggest the Western Digital hard
disk controller. The 20M hard drive and con-
troller card runs 200-300 dollars.

A Legal BIOS

The IBM PC BIOS ROM (Basic Input Out-
put System Read Only Memory, or bootstrap
ROM) is at the heart of the compatibility
issue. The BIOS is the lowest level of soft-
ware in a PC or clone—it’s the ““glue’ that
interfaces the the computer’s hardware and
DOS (Disk Operating System).

Avoid buying a clone from a company who
installs BIOS ROM that are direct copies of
the IBM PC BIOS ROM. This is a copyright
infringement. Once discovered, the company
either has to change the chip immediately or
suffer a lawsuit from IBM. Rather, look for a
clone that has, or will accept either Phoenix
or Award ROM BIOS chips. They are the
best combination of PC ROM BIOS compati-
bility without copyright infringement, and
price.

8087 Math Coprocessor Socket

Most clones, and the PC, have an empty
socket beside the microprocessor reserved
for the Intel BO87 math coprocessor. The
buyer should make sure this is, in the clone
he’s considering. The 8087 is a special pro-
cessor optimized for fast, efficient execution
of math calculations. With software designed
to take advantage of the B087's features, the
difference in execution speed can be star-
tling. If the 8087 is not present, the calcula-
tions can be done using the microprocessor,
but this slows down overall processing speed.

The coprocessor is especially useful in
spreadsheet programs that do a lot of number
crunching, and programs such as AMSAT's
latest IBM PC satellite tracking software.
When buying an 8087 chip, make sure that
it's specified for an 8 MHz clock if the clone
has dual speeds.

Automatic Time and Date

A nice feature of the IBM PC is that every
time a file is written to disk, it’s stamped with
the time and date. It's hard to appreciate this
feature until the computernik has a hard disk
full of files, and can’t remember the name of
the letter he typed up last night. With the

stamp, he needs only to look at the date and
time of each file. Whenever the user turns on
or reboots the computer, it asks for the time
and date. Many expansion boards that include
memory, serial communication, and parallel
printer ports (“‘combo’” or “*‘multifunction”’
boards) come with a battery-backed real time
clock/calendar chip that takes care of this
chore when the user runs a small program
inserted on the start-up disk. A battery-
backed real time clock is a very worthwhile
feature.

Reset Switch

Sometimes a user wishes to reboot the sys-
tem. Rebooting means clearing everything
out of RAM, including the DOS system, and
reinstalling the DOS. A very common reason
for rebooting is because a software crash has
locked-up the computer.

A user can reboot his computer several
ways. The reboot least stressful for the sys-
tem—and the one the user should try first—is
keystroking the <Ctrl>, <Del>, and
< Alt> keys simultaneously. Some software
crashes are so major, however, that the com-
puter won't accept any commands from the
keyboard. At this point, the user should press
the reset button. As a last resort, he should
turn off the computer, put the system disk in,
and switch it back on.

The IBM PC and all other IBM Personal
Computers don’t have a master reset switch.
Look for this on a clone. Those debugging
their own software will appreciate having the
reset switch, because the recovery cycle 1s
much shorter than with a power down, and
much gentler on the computer.

Keyboard

Those who type a lot, such as those who
have discovered the joys of word processing
and packet radio communications, quickly
tire of using a keyboard with the same layout
as the original PC’s keyboard. Fortunately,
when IBM introduced the PC’s bigger broth-
er, the PC/AT, it introduced a keyboard with
a much improved layout. Many clone manu-
facturers, in their ongoing quest to go IBM
one better, now include a keyboard with the
same layout as the AT with their PC clones.

The PC 8700 keyboard from DataDesk In-
ternational has received excellent reviews.
Another DataDesk keyboard is the Turbo-
101 Enhanced keyboard, which features the
improvements that IBM has implemented in
their latest keyboards (separate function, cur-
sor, and number pad keys) while retaining the
large backwards “*L"" shaped return key. The
DataDesk keyboards work with any IBM PC,
and virtually all clones. I also heard good
words about the Maxi-Switch, a keyboard
with the same layout.

Which Display?

There are many articles devoted to the vari-
ous display options available for the PC. The
PC doesn’t come with circuitry to drive a
video monitor like the C-64 does. What fol-
lows is a summary of the wide variety of
display options.

The most basic display 1s the monochrome

text adapter. (The adapter is another name for
the circuit card that plugs into the expansion
slots in a PC or clone and generates the signal
for the monitor in use.) The mono text
adapter doesn’t allow graphics, but does have
nice sharp text display. The color of the mono
screen is determined by the color of the phos-
phor of the monitor. Hercules came out with
a mono adapter card that could do graphics,
but only for those programs written specifi-
cally for it—it’s not compatible with the color
graphics adapter mentioned in the next para-
graph. Nonetheless, the Hercules card has
become a standard in its own right, in addi-
tion to the IBM cards.

The color graphics adapter can display
text, graphics, and color and can only be used
with a color monitor. Its text display, howev-
er, is very grainy and hard to look at for a
long time. Those who intend to work mainly
with text shouldn’t get this card.

IBM then came out with its Enhanced
Graphics Adapter (EGA), at a much en-
hanced price. This, however, greatly im-
proved graphics and text resolution. Fortu-
nately, reasonably-priced EGA clones soon
appeared. The EGA is quite usable for both
text and graphics.

For all-around use, a Hercules-type mono
system is likely the best choice—it's the
cheapest and easiest to read.

Selecting a suitable display is one of the
few items in buying a computer best left to do
personally at a computer store.

Specific Clones

There are some very good deals out there
on clones, especially for those willing to deal
by mail. Good deals are also possible, how-
ever, at the local dealer.

The first 1s Tandy/Radio Shack. Some of
Tandy's computers have the Radio Shack la-
bel, others the Tandy label. Tandy, the parent
company, has learned a lot about making
IBM PC compatible computers. There are
many Tandy/Radio Shack Computer Center
nationwide that will service these clones.

The user should know, however, of which
peripherals he wants to interface with the
Tandy. Tandy's 1000 series computers have
a reputation of being very hardware incom-
patible.

Don’t think that the only place to buy
Tandy/Radio Shack computers is at the local
Radio Shack store or Radio Shack Computer
Center. Pick up an issue of 80 Micro mag-
azine and look at the classified ads. There are
also several companies selling Tandy/Radio
Shack computers by mail as Radio Shack
Associate (as opposed to Tandy owned)
stores. The same ease of servicing is avail-
able to a Tandy/Radio Shack computer pur-
chased through the mail as one purchased
locally.

The second is Epson. Epson started out
making a very successful line of printers
and has now branched out into IBM PC
clones. Epson has been fairly successful in
getting store and mail-order dealers to carry
their line.

The third is Leading Edge. Leading Edge
made a big splash with their **"Model D"
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computer—it was even rated a best buy by
Consumer Reports magazine! One can also
buy Leading Edge’s computers through the
mail and have them serviced locally. The
Leading Edge company, however, are some-
times difficult to get through to for technical
support. They refer the great majority of
technical inquiries to their dealers, which is a
problem when the system or software in ques-
tion has a problem about which the dealer has
no experience.

The fourth is Heathkit/Zenith. Heath/
Zenith computers are good, rugged, compat-
ible, and reliable workhorses. Zenith has
been doing a booming business selling their
computers to the government in large num-
bers, beating out even IBM with great regu-
larity. The Heathkit counterparts can be built
by a hobbyist, just like other Heathkit prod-
ucts. Heath/Zenith computers can be bought
through the mail and serviced locally at
Heath/Zenith Electronics Centers, or in-
creasingly by local dealers (Zenith only).

The fifth, and last discussed here, is PC
Source, sometimes called CompuAdd. Al-
though strictly a mail order vendor, they have
some innovative policies that make buying
from them a more promising than usual
proposition. They offer a free one-year war-
ranty, one year of free technical supportonan
800 number, good quality, and reasonable
prices.

Although their technical support respon-
siveness has become more sluggish as the
company has sold more systems, it's still
head and shoulders above the great majority
of mail-order clone vendors.

Build It!

Many people build their own computers.
All of the components to build a PC are readi-
ly available on the open market.

Be aware of several potential trouble areas.
The builder performs the function of a sys-
tems integrator, insuring that all pieces of the
system work together with every other piece.
It’s sometimes impossible to know exactly
what one gets when buying strictly by mail.
There’s no dealer tech support service to
which to resort. The builder has to scrounge
documentation from all quarters. On the flip
side, those who select their components care-
fully and have a mentor can save a bundle of
money. Byte and Computer Shopper maga-
zines are good parts sources.

What’s In Cleveland?

Just to give you some examples of what
might be available through a local dealer in
your area, here are some of my experiences
with Cleveland-area computer dealers. One
computer distributor sells a clone they them-
selves assemble. The buyer has no idea who
manufactured the components in it, nor does
he really care. The main points are that it’s
IBM PC compatible and locally serviceable.

Another company in the area that used to
sell only typewriters is now a dealer for
several well respected clone manufacturers.
This dealer services the lines they sell, of
course, and has many sales offices through-
out the Cleveland metropolitan area. Another
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local computer dealer i1s run by a ham and
distributes a clone that almost no one has
ever heard of; but they support it, and it’s
compatible with the PC, so again, it’s a pretty
good deal.

Three Vital Accessories

[ consider these next few items absolutely
indispensable for those thinking about buying
(or who already own) a clone. These acces-
sories will end up saving the owner untold
amounts of aggravation and money.

The first is PC Magazine . Twenty-two is-
sues—one year’s worth—is only $25. PC is
literally an encyclopedia of PC knowledge,
updated every two weeks or so.

The second is the local PC User Group.
User groups provide ongoing support and
encouragement, usually a newsletter, occa-
sionally a Bulletin Board System, and almost
always a public domain software library.

The third is the PC-Software Interest
Group. PC-SIG is an organization that gath-
ers, organizes, and distributes public domain
software for the PC for a modest fee.

Final Words of Wisdom

Many people get in a pattern of constantly
waiting for the prices of personal computer
systems to go down, since it does so regular-
ly. For example, IBM recently announced
their new Personal System/2 line of comput-
ers, which has an unusually good price/per-
formance ratio. The PS/2s, however, don’t
really offer any features of practical use for
the average PC user.

The point is this: If a particular combina-
tion of software and hardware will accom-
plish what the user wants now, he should buy

now. Otherwise, he should wait.

Summary

*Make sure it’s FCC certified!

*Make sure it has at least 640K of RAM.

*Look for dual clock speeds (4.77 & 8 MHz
typically).

*Get dual floppy disk drives.

*Don’t try out a hard disk unless you can
afford to get one—they 're too addicting!

*Make sure the BIOS is legal. The user isn't
liable, but it’s difficult to get any support.

*Make sure it has an 8087 socket.

*Keep in mind the battery backed clock/cal-
endar option.

*A reset switch, though not necessary, is very
handy.

*Look for a keyboard with the same (or bet-
ter) layout as an IBM PC/AT keyboard. The
PC type keyboard is the pits!

*Define the text/graphics use balance before
buying the video card.

*Subscribe to PC magazine.

*Join a PC users group. Computer Shopper
magazine publishes a list of users groups
nationwide.

*Check out PC-SIG. It’s quite possible to find
all the needed software, except DOS, in pub-
lic domain software.

*If there’s a need, buy the clone now, rather
than waiting for something better to come
along.

Good luck! If you have specific ques-

tions about PCs, feel free to write—SASE
please! [l

Further Reading

For further reading about IBM PC clones,
check out the following articles, books, and
magazines:

Articles

Guttman, Michael. **Zenith 151 Computer,”’
Computers and Electronics August 1984, pgs
32-33,91-93.

Kanter, Elliot S.*‘PC Compatible Comput-
er,”’ Radio Electronics, July 1985, pgs 43-
46, 82.

“IBM Compatible Computers’’ Consumer
Reports , October 19835, pgs 576-580.

Call, Barbara. "‘XT Compatibles,”” PC
Week , July 15, 1986, pgs 57-67, 73-78.
Stafford, Paul M. “*The Cheapest PCs
Ever,”” PC, October 14, 1986, pgs 122-146.
Rutch, Edwin. The IBM XT Clone Buyers
Guide, $9.95 from Modular Information
Systems.

Magazines

PC Clones, 5211 S. Washington Avenue,
Titusville, Florida 32780, (305) 269-3211.
PC Resource , 80 Elm Street, Peterborough,
New Hampshire 03458.

Addresses 80 Micro, 80 Elm Street, Peter-
borough, New Hampshire 03458.

Byte Magazine One Phoenix Mill Lane,
Peterborough, New Hampshire 03458, (603)
024-9281.

Computer Shopper Magazine Computer
Shopper, Inc., 407 South Washington
Avenue, Titusville, Florida, 32796, (305)
269-3211.

DataDesk International 7650 Haskell Av-
enue, Van Nuys, California 91406, (818)
780-1673.

PC Magazine Ziff Davis Publishing Compa-
ny, PO Box 2445, Boulder, Colorado 80322,
(303) 447-9330.

PC SIG 1030-D East Duane Avenue, Sunny-
vale, California 94086, (408) 730-9291 or
(800) 245-6717.

Microcomputer Companies

Epson America, Inc. 2780 Lomita Boule-
vard, Torrance, California 90505, (213) 539-
9140.

Heath Company, Benton Harbor, Michigan
49022, (616) 982-3200,

Leading Edge Hardware Products, Inc. 225
Turnpike Street, Canton, Massachusetts
02021, (617) 828-8150.

Maxi-Switch Company, 9697 East River
Road, Minneapolis, Minnesota 55433, (612)
755-7660.

Modular Information Systems, 431 Ashbury
Street, San Francisco, CA 94117, (415) 552-
8648.

PC Source/CompuAdd, 12303-G Technolo-
gy Boulevard, Austin, Texas 78727, (800)
643-0092.

Tandy Corporation, 300 One Tandy Center,
Fort Worth, Texas 76102, (817) 390-3700
Zenith Data Systems, 1000 North Milwaukee
Avenue, Glenview, Illinois 60025, (312)
699-4800.



here I1s the next generation Repeater

MARK 4CR

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.

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 Mastertm real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting e clock time
announcements and function control ® 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: #5083737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.

2 meters 220 440
23 Elm Park, Groveland, MA 01834 (508) 372-3442

CIRCLE 295 ON READER SERVICE CARD

the
HAM STATION

IC-32AT

» New Dual Band HT . ™ .
] Hx." 33.‘1 ?4 M HI o : .-':: P g :

P.O. Box 6522
220 N. Fulton Ave.
Evansville, IN 47719-0522

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) 422-0252
MONDAY - FRIDAY
9:00 AM - 12:00 NOON

TERMS:

Pricas Do Not Include Shipping.
Price and Availability Subject to
Change Without Notice
Most Orders Shipped The Same Day
COD's Walcome

! I|I-|-|.-—-" -'-q
__|..

» 100 Watts of Economical
Performance

e Dual VFQ's, 20 Memories

* Receives from 100 kHz-30 MHz

e Built-in CW Filter + More

FT-212 RH

* 2 Meter Mobile

* Optional, Internal Digital
Voice Recorder

e RX 138-174 MHz

e TX 144-148 MHz

s 45 Watts Output

» FT-712 RH Available for 70cm

AEA PK-232

Data Controller with 6 Modes
Packet ASCI

Morse Code AMTOR

Baudot (RTTY) Weather Fax

List $319.95 Now Special Priced

440-450 MHz
o TX-140-150 MHz

440-450 MHz
» 5 Watts Output on Both Bands
¢ Full Duplex & 40 Memories

¢ Dual Band Mobile
140-149.995 MHz/ 440-450 MHz

e 21 Programmable Memories
s 25 Watts Output on Both Bands
* Loaded with Extra Features

MFJ 989B
3 KW Tuner
$295.

* SWR/Wattmeter
* Antenna Switch
* Built-in Dummy Load

For Orders and Price Checks Call 800-523-7731

SPECIAL

PARAGON
» Full Featured Synthesized

HF Transceiver
* General Coverage Receiver
¢ 100w Output
» S5B, CW, FSK, Optional FM
* 62 Programmable Memories
* Made In USA

VHF/UHF
AMPS

» High VSWR and
Overdrive Protection

« 5 Year Warranty, 6 Months on RF

Transistors
¢ All Units have GaAsSFET Recelve
Pre-amps

WM.M.NYE
MB-V-A
ANTENNA
TUNER

* Push Button Antenna Switching
* 2 Power Meters, 300 and 3,000 Watts
* Tunes 1.8to 30 MHz

Call Today For Special Price

Indiana and Information
Call 1-812-422-0231




Number 12 on your Feedback card

AMATEUR RADIO IN

NATIONAL EMERGENCIES

How to defend against EMP.

while back Wayne devoted a bit of edi-

torial space to lament the lack of ama-
teur radio preparedness to deal with a major
national emergency such as a nuclear war.
Here are some thoughts on how to better
prepare the ham community for emergency
situations.

What is EMP?

Nuclear weapons produce short but intense
bursts of wideband electromagnetic energy
as a by-product of detonation. This phenome-
non is called electromagnetic pulse (or
EMP). A weapon detonated outside the atmo-
sphere (a burst altitude of 200 km is about
“optimum’’) produces particularly intense
EMP, which could disrupt electronic equip-
ment in one third the continental United
States.

In radio equipment, antennas, and power
lines, EMP produces an effect very similar to
a large, near-direct lightning strike. There
are many variables, but a good planning fac-
tor is to protect against an EMP pulse as one
would protect against a direct lightning strike
to an object a few feet from his antenna.
Many areas of the country are expected to
survive the initial thermal and blast effects of
a nuclear laydown. Communications equip-
ment in these areas could be usable in the
post-attack period. . .if it can survive the
EMP eftfects.

EMP Protection

OST ran an excellent series of articles
in 1986 on EMP (see reference 1). These
were based on a technical report of the
National Communications System that dis-
cussed EMP testing and protection specif-
ically for the amateur radio community (see
reference 2). This report is available from
Office of the Manager, National Commu-
nication System, ATTN: NCS-TS, Wash-
ington, DC 20305-2010. Request TIB
85-10. I recommend the above to anyone
really interested in protecting their station
from EMP.

Grossly oversimplified, my guidelines for
protecting your ham station from EMP are as
follows:

|. Install substantial lightning surge ar-
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restors on all antenna and power lines enter-
ing your station.

2. Leave as much equipment as possible
completely disconnected from antenna and
power lines, whenever possible.

3. Keep spare radios in storage to replace
destroyed units.

4, Remember to protect against low-level
transients common in any severe thunder-
storm. Metal oxide varistors are good for this
application.

“In radio equipment,
antennas, and power
lines, EMP produces an
effect very similar to a
large, near-direct
lightning strike. ”’

It’s a good 1dea, too, to protect against a
very close strike, such as one strong enough
to fire a gas-discharge lightning arrestor
device. It’s not feasible, however, to protect
radios against a direct lightning strike. A
good arrestor will help, at least, to prevent a
major fire.

Be Prepared

There are several other steps one can take
to better prepare to help out in a national
emergency.

First, a ham should prepare himself and his
station to survive and operate for several days
(or better yet, weeks) in the event of a major
natural disaster. Depending upon location,
this may be blizzards, hurricanes, tornadoes,
or earthquakes. A ham with this capability—
which is not easy to attain—can be a valuable
resource in a wide range of emergencies.

Second, learn how to handle third-party
message traffic in the disciplined environ-
ment of the NTS (National Traffic System)
(see reference 3), Military Affiliate Radio
System (MARS), or other formal traffic nets.
In a real time of need, people with these skills
will be much more effective in passing infor-

mation all over the country in an organized
manner. The federal government will have a
great need to send messages throughout the
country in any massive emergency, and they
will be glad to have them handled by ama-
teurs (with the help of the net infrastruc-
tures), if it can get the job done.

Learn to receive and relay traffic with per-
fect accuracy regardless of whether or not the
text makes any sense. Government messages
will likely be encrypted before they are hand-
ed over to the ham community to relay, so the
texts may be apparently random letter
groups.

Third, learn as much as possible about nu-
clear weapons effects, fallout characteristics,
and radiation sickness. There are a number of
steps to improve survivability,

Summary

The amateur radio community 1S a very
flexible and resourceful asset to the nation.
They have long- and short-haul communi-
cations capabilities. This community has a
great potential for surviving even the most
severe regional or national emergencies, and
providing great assistance to community,
regional, and national leaders in time of

crisis. &3
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AR501 GET THE BEST PACKET RADIO PROGRAMS

FOR YOUR COMMODORE 64 or 128 COMPUTER

BACK I O BASICS e s e When you assemble your Packet Radio station, don't

skimp on the computer program you use to interface to
your Terminal Node Controller. It is the only part of the

B“t far more advanced . ara station that comes in direct contact with the operator

These programs were written specifically to provide
ease of operation to C-64 and C-128 computer users.

Model AR50 TE"EQ"?E ;‘;”"B‘E' PACKET RADIO TNC INTERFACE PROGRAM ($34.95)
: : 3 TNCLINK-64/128 provides a menu-driven operating en-
(California res. add $13.74 tax.) vironment for Packet Radio operation of any TNC requir-
ing external software. FAST Machine Language program

is more than a terminal emulator, Features include:

Visa and MasterCard orders » Computer data transfer rates of up to 1200 baud

are welcomed. Price includes « User defined split-screen size and colors
shipping & handling. Purchase * Complete Disk and printer support
orders accepted from * Operating setups can be saved on disk

» Ten 256-character message buffers
» 8192 character receive and transmit buffers

Government agencies

& PACKET RADIO NETWORK MAPPING PROGRAM ($29.95)

PATHFINDER-64/128 monitors a Packet frequency
and forms a table of all active paths between stations

e H-501 covered by One Year Limited

Warranty. Extended w?rﬂam}f St?,.r M{ESE heard. Up to 128 calls are stored in a table which can
available at the following rates. be saved on disk. This allows you to quickly find the
I $25.00 - 3 Years $15.00 -2 Years best paths to use for accessing stations. Features
include:
: ' inal i 4.5" X
AR501 is a compact triple mode CW terminal in a small papka%e ( 2 I e e e ot
6.25"x 2.25") but a powerful gear to practice and play with. As a i < Find ohd e 1w dioipesies pathe beiween atitioms
decoder, it detects morse code between 5 to 30 WPM. For practice?, it » Highlight stations used as digipeaters
activates and displays the code. More?, it operates as an electronic keyer « Print lists of calls, paths; or-digipeaters
both standard and iambic. More yet?, How about a print-out function? The
ARS501 does just that. We offer a stand alone thermal printer as an option. Tag T shcie saa creckcrMonen Qe Noews Dot ayNRee

Write for more information.

ZELTWANGER ELECTRONICS
P.O. BOX 4995

ﬂﬂgcommunicaﬁons, iNC. TOLL FREE 1-800-523-6366 NATICK. MA 01760
22511 F:'tEPHI'I St.. Lake Forest, CA 92630-6321 [_”4} 581-4900 = Telex 29-7385 = Fax 1,_”"“ 768-4410 CIRCLE 351 ON READER SERVICE CARD
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CI Claveland Institute
of Electronics

THE PX SHACK Inc. _ _
N STONEWYCK DR. Accredited Member National Home Study Councl
BELLE MEAD, N.J.

(201) 8746013 08502
HOURS: 10AM=-3PM ORDERS
7PM—10PM TECH.

CIE is the world’s largest independent
study electronics school. We offer ten

430-4x21H $466 courses covering basic electronics to
(" 220-5¢| 55 advanced digital and microprocessor
: : 144—4e 220-11el 81 technology. An Associate in Applied
Bring things dﬂW!I for 144-2x4 220-13el 129 Science in Electronics Engineering
SﬂfBW and convenience. ui'g“g f gg%_?gl}H EEE Technology is also offered.
~9por —4x
Mever climb your tower again with this elevator system. An- 1 44_9?21 1296-238| &7 Stu'j‘!" at h.{'}IITIE W ["ICI'I C‘IHSEE% Prﬂ"
N VAEAr Y BN Satel Jook Sraate o 144-13el $83  1296-4x23H 3365 grars gocediteciand lipite RENA
| erates while raisingpcrrgln-wgrlng- Never ca: faill. * & 144-17el 129 1255-23ATV 36/ benefit&
Complete kit includes winch, 100 . of cable, hardware and 435_95' E? 1295_553' 99 NN g mm g ERCE il Al ol A et
I instructions. For Rohn 20 and 25 G Towers. 4%2—1'%” 17 é%%ﬁ-%?ﬁEH 439 i P o i e
r2:Heavy duty alum. 12 sq, ft. load $297.00 ppd. 432-21DX %92 4-25el 8 iy ey N i g
Hicers Stands vt Sag, ok 51300 pod. 438-21ATV$92  POWER DIVIDERS EI}E e
Hazer 4-Heavy galv. steel 16 3q. ft. load $278.00 ppd. 435-2%19 $85 144.22[},432.9&2 5 ~I~ ‘-_‘-Jt_;[dtfﬂ .iilf!:i ‘-‘rf-llf“- L SEn hl“;m‘r _ Erimﬂ
NEW fﬂr HGHH ds Eﬂd 55 an&rs 129512334m|.|2 ;i.;ﬂgr-l_lr‘.:fn.lﬂf_ Lmgr Cratls anour e SSOC e CETEE
Harer 8-Heavy duty galv, steel 16 5q. ft. load CALL
Ball Thrust Bearing TB-25 for any of above $64.50 ppd. Print Name s . N
Sand for free details of aluminum lowers specifically TRANS VER TERS Ar;::li:css_ g Apt.

:ﬁﬁfﬂ?ﬂf’ﬂ?;:L‘:ilrhg::?&u?:?r;::’:ztﬂﬁfl:uhmlﬂ;.ﬁé;:ﬁ M IC/R OWAVE MODULES Cirty Srate 3 Zip
install hinge base, walk up erection. Complete tower UPS or MMT50 /144 20w 2m LF. 489 Age N Pt i S
sl e A e Mugsn/};as 20w 28mhz |F. 3489 CF ek e R LT Bl i B cAt oA B

staction guaranteed. Ca ay and charge to : MMT144/28 10w 28mhz |.F. 25 0 e : i
MasterCard or mail check or money order. HM?‘##/EEE 25 wGaAsFET /DBM $489 [ ] Verer: [] Acrive Dury MAIL TODAY!
GLEN MARTIN ENGINEERING INC. MMT220/28S 15w 220-2 279
Rte 3, Box 322 MMT432/28S 10w W/OSCAR  $369 AAR92

Boonville, MO 65233

(816) 882-2734 FAX 816-882-7200
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Number 13 on your Feedback card

Stone Mountain Engineering
P.O. Box 1573

Stone Mountain, GA 30086
404-879-0241

7 3 Review s
Finger Tip Frequency Control

reviewed by Bill Clarke WA4BLC
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Photo A. The keyboard used for frequency entry on the Yeasu

FT-980.

F requency determination of transmitters
and receivers are always a problem for
the ham. In particular, the accuracy of tuning
dials are always questionable.

In the fifties, Collins radios had 1 kHz mark-
ings on the dial. That was accuracy! It was
also state of the art, and considering that other
radios were read by estimation of marks, the
readings were sometimes as far apart as 10
kHz. In the seventies the range turned to digi-
tal readout, with its inherent accuracy. Of
course the common link between these radios
was the tuning knob. The interest now is to
replace the great round knob and turn toward
direct keyboard frequency entry, via a key-
board.

My first experience with digital frequency
selection came last summer when | was asked
to review the ICOM IC-761. That was the first
experience of direct keyboard frequency entry
on that radio. | have since become a propo-
nent of its convenience.

What Is 1t?

Digital frequency entry means controlling
the transceiver's frequency from a key pad.
The key pad may be similar to that found on a
tancy HT. lis use is very simple, for example, if
tuning the rig to 7.255 kHz, the appropriate
buttons on the key pad would be pressed.
Immediately the rig displays the input frequen-
cy and is ready to operate.

Where Is It?

In the accompanying photographs, look at
the panel mounted key pads found on top of
the line HF transceivers. Additionally, there is
a remote key pad by ICOM for use on the 751
and 751A. Well, how about the ham owning
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Photo B. The ICOM-761's keypad is responsible for my interest in

direct keyboard frequency entry.

some late model CPU- based transceiver that
does not include a digital pad on the panel or
as an option?

Not to worry! A fellow way down in Georgia
has come to the rescue. He is Mike Huddle-
ston KJ4LN, of Stone Mountain Engineering.
His product is the QSYer.

The QSYer

The QSYer is described in Stone Moun-
tain’s brochure as a commercial quality key
pad. It is specified for one million operations,
inclined to a 10 degree angle for comfort and

Photo C. The QSYer, available for use on
most current HF transceivers.

speed. The unit contains its own 8 bit mi-
croprocessor, support circuitry, and even a
small speaker for audio indication of key
press.

The metal enclosure is 3.1 x 3.5 x 2 inches
and has a single shielded cable running from it
to the transceiver. The QSYer requires 13
VDC to operate. The power may be taken from
a transceiver or from an external DC power
supply.

What does the QSYer do? It allows the user
to let his fingers take control of the late model
transceiver. Just punch the buttons for the
frequency desired to operate on. Instantly, the
user will be there.

Band to band, frequency to frequency. It is
all possible with the QSYer. Best of all, the
QSYer does not replace, or even interfere
with, the main tuning knob. Rather, they ac-
cent one another. The main tuning knob is still
there for roaming around and for fine tuning.

Ifthe ng Is connected to an automatic anten-
na tuner, that will be controlled from the key
pad, too. Mode is also automatically selected,
if the particular transceiver offers this feature.
For example: The ICOM 735 selects USB,
LSB, and FM, depending upon what frequen-
cy is selected. Thus, when a frequency is se-
lected, the radio will assign the mode. QSYing
has never been easier. k&l

The QSYer is available for the follow-
ing HF transceivers: -
ICOM Yeasu Kenwood
IC-735  FT-757 TS-940
FT-757/GX 1l  TS-440
FT-767 TS-140
Table 1.



LOOK FOR US AT BOOTH #9
DISNEYLAND HAMCOM SEPT. 3-4

AXM INCORPORATED

SUPPLIERS OF QUALITY EQUIPMENT SINCE 1976
PRESENTS THE INCOMPARABLE

OSYer

The Most Used

IF YOU BUY, SELL OR COLLECT

TAD
Accessory in M=8......c. OLD RADIOS, YOU NEED...
4y Siogon g v ANTIQUE RADIO CLASSIFIED
The QSYer's effortless, lightning-fast frequency selection : ] in’ o ] i
opens up your rig to its full potential. Whether you're con- “#ﬁ Annque Rad'ﬂ - Largest.Cfrcufanun
testing, DXing, ragchewing, or mobiling—you'll do it bet- B Mﬂﬂthfy Mﬂgﬂzlﬂﬂ
ter, faster, and easier—and have more fun—with a QSYer. Articles - Classifieds - Ads for Parts & Services
Order the KW-QSYer for the Kenwood 840, 440, 140, 711 Also: Early TV, Ham Equip., Books,
and 811; the 757 QSYer for the FT-757GX; the 757-1l QSYer Tglggraph , 40's & 50's Radios & more...
for the FT-757GXIl; the 767 QSYer for the FT-767GX; the * True 40 Watt Power * Multi Mode Scan SRR
(Kenwood rigs must have the appropriate Kenwood IC-10 « Ideal for MARS. CAP, « Freq. Range 136174 0r Free Sample. 6-Month Trial - $11.
or IF-10 interface installed.) EE'E”QES& Em. Ambulance, Ete. El:aﬂ-dagl mHz 1-Year: $19 ($28 by 1st Class). Foreign - Write.
: . . . lype-accepled .
Still only $89.50 plus $2.50 S&H (Visa/MC accepted) from: « Shigped mm;p;; w."rn[?hﬂ. bl Sl?dn:;ﬂﬁm&PuwerEame A.H.C., PO. Box 2'E4._. CH[IiEIE, MA 01741
Stone Mountain Engineering Company + AXM Inc., 11791 Loara RS B ST Ol P ADER BEBVICE EARD

Box 1573 » Stone Mountain, GA 30086 Garden Grove, CA 92640-2321

404-879-0241 Write or Call 714-638-8807 For More Information T = 1
CIRCLE 243 ON READER SERVICE CARD '
T snap
; -0On-
QuicKit G5RV, Loop, & Dipole Kits KENWOOD TS940 OWNERS r choke
’ ’ Are you frustrated tuning in SSB & CW signals 0
Fast & Easy to Build I SEE GSRY $3405 because of Lthe?E?nﬂ fast main tuning rate of 10 ELIMINATES RF INTERFERENCE IN:
+ Everything included T dipole coverage 80-10 Khz/revolution??? TV sets, Radios, HI-FI, PA systems, Telephones, VCRs,
» Failsife visual instructons || » Half Size GSRV $24.95 Try the NEW Copyrighted Giehl Electronics Test equipment, B“fﬁ_]{ﬂf and Fire alarms, Modems,
+ No measuring / cutting Bl dipole coverage 40-10 Software Kitl! Monitors, Computers, Radio and TV stations, etc.
» Finish antenna in minutes » Quarter Size GSRY $1995 o EASY TO USE: fits over and snaps onto small, lﬂt;gr: and
“ Qulgln;; Enn;lpnn;agisz 5] E;puit: qc;zmge EE_-]{'I' o Features: nt;hc:rn cables. NE neadt_tu rewire mnﬁﬂctm& I.t;lnique, |
* Presoldered Ampheno 5 » Marconi Adapter kit 9 : ; : split ferrite core design fits up to RGBU coax cables.
+ Kinkproof Superflex wire N . Aiens [suncher kit $1405 *Main tuning rate of 2 Khz/revolution LSB, USB, CW & FSK EE{JHI{S IN "COM ﬂﬂl‘ﬂ thﬂE' O PR i)
+ Fully msu]at-ied. WX _Sﬂﬂnl-lﬂdf = 2(§) Dacron 25%# line $11.95 *Main tuning rate of 20 Khz/revolution AM & FM duced in the braid of shielded mmﬁ; and ground wires!
no-corrode, « Loops, dipoles, feedlines, etc. TN icallv i
Fa«q[:z.:;uﬁnf_en :; :::ss;:h:;‘%:ﬂ ﬁﬂd?ip;:i E:ﬁ:; ;?ngci {i:ﬁﬂ E:; Tuning rate automatically increases when the knob Special ferrite material effective 0.5 - 200 MHz,
AntennasWest Catalog $1 by Ist class mail Epsﬂjf; ;"E’ie‘*ds 2 turns per second to make the long DOES NOT YOID EQUIPMENT WARRANTY
- Dept 7, Provo, UT 84603-1144 Available from dealer I=
{3“1] 373-8425 : *Split dot CW problems solved or order err:l rom: E?tﬁkﬁl‘g? ﬁ_lfsa: nﬁt[:t?gﬁ
CIRCLE 302 ON READER SERVICE CARD *Easy to install (simply remove the old IC chip from its comvputeradio : :
socket and plug in the new Giehl Electronics IC chip). Bt 2p : $ 1 2.99
*Complete instructions Tel: Egﬂi Fgﬁ?_ﬂuﬁ;k‘ el + $2.00 shipping
CB-TO-TEN Send check or money order for $25 to: el: (201) : . _
G. hl EI ® ‘Sfend personal check with order, we ship same day First
73 has led the way on CB-to-10 meter conversions. Take e ECtronlcs 430 aiay money Dogk WarmRn oy SUaniey gHcouns,
advantage of our offer to help you get on 10 meters before the P.O. Box 18335, Cincinnati, Ohio 45218 CIRCLE 345 ON READER SERVICE CARD

sunspols peak again. I1's easy and saves you money!

# Title Issue

1 Bandplan and Crystal Info May 77

2 Conversion Data May 77

: I

3 Radio Shack TRC-47 Jul 77 HEAR KR ERESENTING x: F S0 €

4 E.F. Johnson Messenger 123A Jul 77 CABLE w

5 Hy-Gain 670B ul 77

M e Jul 77 DESCRAMBLERS T 95 Bl GRY S Powr S i

7 Radio Shack Realistic TRC-II Dec 77 #* & % % & STARRING + % &% & % e et ihe e et oS e

8 The Publicom | Feb 78 JERROLD, HAMLIN, OAK oie & sealb Batiories. Fully suseanbied, DRV, cxpandihle; portabic.

9 How about S5B Conversions? Jul 78 AND OTHER FAMOUS MANUFACTURERS Mdfﬁ}é]ﬁ %iilhmm ntennasWest
LRI st ERE AL fnd T L1 (Ang 7R * FINEST WARRANTY PROGRAM AVAILABLE Dept 7, Provo, UT 84603-1144  (801) 373-8425
11 Radio Shack Realistic Mini 23 aep 78 * LOWEST RETAIL/WHOLESALE PRICES IN L5 A ]
13 Kraco KCB-2310B Oct 78 FOR FREE CATALOG OoNLY 1-800-345-8927
14 Lafayette Telsat S5B-75 Nowv 78 FOR ALL INFORMATION 1-818-716-5914 YU BANLUTU'E PANNIE EDRIA TUE PRARY OFABE. ]
15 Radio Shack Realistic TRC-452 Nov 78 'Hls HuHTH ) E“umE Hmm THE Ean' STIIHE.
16 CB Walkie-Talkie Conversion Nov 78 ICOM IC-471A

7 Sharp Model CB-800A Jan 79 PACIFIC CABLE CO. INC

- . T UNDE
18 SBE Sidebander 11l and Pace 123A Jan 79 73057 RESEDA BLVD.. DEPT. 1818 ISA $%-'45,{];ﬂ
19 Midland 13-882C and Other PLL Rigs May 79 RESEDA. CA 91335
20 Lafayette SFH-?E and S5B-100 Jun 79 CIRCLE 178 ON READER SERVICE CARD SIMILAR SAVINGS ON KENWOOD, 1COM,
21 Rovyce 1-655 Nov 79 YAESU, HYGAIN, ETC. ALLL.T.(.
22 Johnson Viking 352 Nov 74 OVER S7R0 HAM nnl..fu'ri't:r;l'.l-;f-nu r.‘i?:'l'liJL'.rli. AJE._L Irm:.'[-:f-; CASH FOB PRESTON
2 EIH o 10 FM . Fﬂﬂ ] JE“ P N6K S C d LODKING FOR f'hl'_'l."dil':'f'l I‘f:"‘w.'l'.;I !':‘\'I::I'f. I.IIE'S-TE.]I.'I :" CALL R WRITE
2 . " A i o 50
25 More Talk Power for e TRC-11 Vi 0 W L Cards ROSS DISTRIBUTING COMPANY
2;3 f-‘, ars RoadTalker 40 Mar 80 : - P.O. Box 234,78 South State Street, Preston, Idaho 83263
0 nT;w_E‘SSH i Ab 0 The finest QSL Cards at reasonable prices. Telephone (208)852-0830 We Close at 2:00 on MON. & SAT,
o ' & L g g
28 The Poly-Paks 40-Channel CB Board Jun 80 Basic cards, map cards, cartoon cards, CIRCLE 254 ON READER SERVICE CARD
29 The Cobra 132 , Jul 80 photo cards and more. Your idea converted
30 New Life for SSB CB Rigs Jul 80 ol i ] 575 ink
31 Double Your Channels in §5B Conversions Jul BO to 1Nk, Or use standar ESIgNS. 2 I
32 En Tﬁ‘n PE‘;*! Wl gua 80 colors, any type of card stock. Photos in ﬁg;ﬁgiﬁg!
33 Put That Hy-Gain oard to Use ep 80 . L !
34 Peaking and Tweaking Hy-Gain Boards Mar 82 b/w or beautiful color. HaVE a card that fits
15 CB to CW? {Hy-Gain| Jul 82 your style. Call or write for free samples
36 Maximum Modulation for CB Conversions Dec B2 : -
tails. Posta ;

37  Beef Up Your CB-to-CW Conversion Feb 83 and de B¢ EPPI‘ECiHTEd

THREE EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE.
CALL US FOR A FREE CATALOG

* Soe review InDct 73, 1084 * Sant 73, 1985 s March 73 1986

@ BILAL COMPANY |

Chuck Miller N6KW
KW Litho - Dept. 73
PO. Box 17390
Ft. Worth, TX 76102
(817) 332-3658

38 Add a Digital Readoul to Your CB Conversion  Feb 83

Send §3.00 for the first article and $1.50 each thereafter. Just
choose the article numbers and call with a credil card number
or send a check or money order to: CB to Ten, 73 Amateur
Radio Magazine, WGE Center, Peterborough NH 03458 (603-
325-4201 [

-

137 Manchester Dr.
Horissant, COBO816 PH: 719-687-0650
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You got it to work? Cood!

4
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Let DATAK be your designing partner. Use our dry transfer title sets to put
that finishing touch to your custom project. Over 2200 titles plus alphabets
and numbers insure that you'll have the words you need. Switch markings
and dial plate arcs are in a companion set. Use DATAKOAT spray for
complete protection. Sprays are not mailable.

948 Blk (949 Wht) 10 pt .105" Electronic Titles (24 sheets) ... .. .. $§12.50
9581 Blk (9591 Wht) 12 pt .125" Electronic Titles (24 sheets) ... .. 12.95
968 Blk, Wht, Red asst. Meter dial & Switch Markmgﬂf? sheetsl 12.95
04177 DATAKOAT Gloss Spray (12 oz) . A a e P i a8 e e we T 5.75
04178 DATAKOAT Matte Spray (12 oz) . i S TR

Minimum order: $20.00 (add 7% shlpplng NJ and CA aiso add sales tax)

WRITE FOR A FULL CATALOG AND SAMPLES TODAY
DATAK Corp. » 3117 Paterson Plank Rd. « N. Bergen, NJ 07047
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Look at our RFELE MASK,
“ON WINDOW ** Line

PATENTED
VHF UHF
(140-175) (420-520)
® No Hole ® 3 dbgamn
® Easy to Mount ® No Hole
® Rugged ® Easy to Mount
® Superior ®* Hugged
Performance ® Superior
® Radiator Snaps Performance
On and Off ® Radiator Snaps
e Competitively Priced On and Off

® Competitivelv Priced

Cellular/Trunking
(800-895 MHz)
® 3db Gain
® Na Hole
e Easy to Mount
® Rugged - Goes through Car
Wash Without Removal
® Superior Performance
® Broad Bandwidth
® Small Size

e Competitively Priced

3900-B River Road

'=":=.r=:=-_— i-_._- e o NG » Schiller F'ﬂl"k. IL 60176
COMMUNICATIONS ANTENNAS 312-671-6690
brings imagination and innovation to
antennas ...... and has been

since 1948 !/

CIRCLE 163 ON READER SERVICE CARD

eRepeaters
eLinks
eRemote Base
eVHF,UHF
eReceivers
eTransmitters

eAntennas

eStandard and

Computerized

Controllers
eStandard and

- | 4
Hl Pro E EXPANDABLE REPEATER SYSTEM

Computerized

Auto Patches
eDuplexers

» A NEW CONCEPT 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, 19-INCH 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 INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.

MAGGIORE ELECTRONIC LAB.
Phone (215) 436-6051

600 Westtown Rd. West Chester, PA 19382

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

36 73 Amateur Radio * August, 1988
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f WE SHIP WORLDWIDE

Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-?000
Your one source for all Radio Equipment! ), Los Precios Mas Bajos en

For the best buys in town call:

MAY We Help You With the Best in
Commercial and Amateur Radios?

e

Kitty WA2BAP EQ
KENWOOD e FT-767GX, FT-757GXIl, FT-311 RM,
fre e FRG-8800, FT-736, FRG-9600, FT-211/
. 711RH, FT-27T00RH, FT 212/712RH.
=2 A SMART PATCH
- - T e | YAESU ICOM Land-Mobile H/T ~c ; ) 2 ) — 3 : c
==l woreano FT-23/73/33/727R | IC2AT/12aT  Midiand/Standard SE5 TIDISE MRGHIEISI0ANY. T oGl e
538 5 e S FT-2/1/709RM | ICO2AT-32aT Wilson Maxon TR 1Y s (ESbIOEECEERY 2 O
V. FT- 1%1123 IC-03/04AT Yaasu FTC 1123, FTC 1143 elephone Calls From Mobiie To Base Simpie

TS4405/AT, R-5000, R-2000, TS-940 S/AT

TM 221A/421A, TM-2570A/50A/30A, TR-TS1A,
Kenwood Service Repair, TM-T21A, TS-T11/811A
TM3530A. TH20SAT, TH215A, TM-621A, TM-321A,
TS1405, TS680S

Budwig ANT. Products
NEL-TECH DVK-100 Digital Voice K
FLUKE 77 Multimeter
Media Mentor

Amateur Radio Cour SO0 Q5

VoCom/Mirage/Alinco

Amplifiers &
5/BXHT Gain
Antennas IN STOCK

Lﬁ

g X Yaesu FTR-2410, Wilson
\ ’~ Soldering Computer Interfaces ICOM IC-RP 3010 (440 MHz)
E—::.‘_ Station.  Stocked: MFJ-12708, ICOM IC-RP 1210 (1.2 GH2)
= % ' MFJ-1274, MFJ-1224, AEA ICOM IC-RP 2210 (220 MHz) e-EA0 2
48 Watts, $68 ;T%T}k MFJ-1278, PK-232 Tuner 2298 "' 3
MICROLOG-ART 1, Air Disk, ' Complete Butternut Antenna 23
KANTRONICS DIGITAL FREQUENCY COUNTERS HEIL H |
UTU, KAM, UTU-XT, Optoelectronics model 1300H, 0-1300MHz EQUIPMENT [43
KPC 2400, KPC IV Trionyx, Model TR-1000, 0-600 MHz IN STOCK £e

EIMAC
» 3-5002
2728, 6J56C

12BY7A &
61468

BIRD
Wattmeters &
Elements
In Stock =

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

i Saturday & Sunday 10 to 5 P.M.

i o ‘
Tokyo Hy-Power/TE SYSTEM

AMERITRON AMPLIFIER AUTHORIZED DEALER

). ==wa

o =
-
o l"‘
! iy
=

Nueva York . . .

KITTY SAYS: WEARENOWOPEN7DAYS AWEEK.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

ONV Safety

belts-in stock 'CH71A 7514, 781, EEMH 38A, 45:1 Micro2/4,

R-7000, IC-761, IC-375A, 275AH, 3210A, 475A/

H, 735, IC-800, IC-228H

ICOM IC-M5 (Marine) M700 To Use. S10SA/S10SAII

IC-A2/U16 T .1

FTH-2005/7005

| COMET ANTENNAS
STOCKED

ALINCO ALD-24T

L T T, L L.
BT T T T T T T AT AT

AMP SUPPLY STOCKED

Long-range Wireless
Telephone lor export in stock

BENCHER PADDLES,
BALUNS, LOW PASS FILTERS

Tri-Ex Towers

Hy-Gain Towers [‘ -
& Antlennas, and 't_ -
Roters will be
shipped direct to
you FREE of

sh ng cost
New TEN-TEC PP e N
Corsair Il, PARAGON, Argosy ||

IN STOCK

%

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES
Saxton Wire & Cable, Int'l Wire

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

New York City’s

‘““Aquil Se Habla Espanol”’
BARRY INTERNATIONAL TELEX 12-7670
MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES

Monday-Frniday 9AM. 10630 P M Thursday 108 P.M
Saturday & Sunday 10 AM. 1o 5 PM. (Free Parking)
AUTHORIZED DISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS
IRT/LEX-“Spring St. Station’
Subways: BMT-"“Prince St. Station”
IND-"F" Train-Bwy. Station”

Bus: Broadway #6 to Spring St.
Path—9th St./6th Ave. Station.

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, Astron,
B &K, B&W, Bencher, Bird, Butternut, CDE, CES, Communications Spec.,
Connectors, Cushcraft, Daiwa, Digimax, Drake, Eimac, HeilSound, Henry,
Hustler (Newtronics), Hy-Gain, lcom, KLM, Kantronics, Larsen, MJF, J.W.
Miller, Mirage, Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur
Callbook, Saxton, Shure, Telex, Tempo, Ten-Tec, Tokyo Hi Power, Trionyx
TUBES, W2AU, Waber, Wilson, Yaesu Ham and Commercial Radios, Vocom,
Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, Repeaters, Phelps Dodge,
Fanon Intercoms, Scanners, Crystals, Radio Publications.

Commercial Equipment
Stocked: ICOM, MAXON,
Midiand, Standard,
Wilson, Yaesu. We serve
municipalities, business-
es. Civil Defense, elc
Portables, mobiles, bases,
repeaters

Wanted: Full time Technicians WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.

5 : - ALL
Amateur Radio Courses Given On Our Premises, Call SALES
Export Orders Shipped Immediately. TELEX 12-7870 FINAL

CIRCLE 41 ON READER SERVICE CARD



HF Equipment

Regular SALE
IC-781 Xcvr/Rcvr/ps/tuner/scope ..

.9995.00

|IC-761 Xcvr/Revr/ps/tuner .......... 2699.00 2369
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 ..............

29.00

IC-751A S-band xcvr/.1-30 MHz rcvr 1699.00 1449
PS-35 Internal power supply 219.00 199%

rrrrrrr

FL-32A 500 Hz CW filter (1st IF).... 69.00
FL-63A 250 Hz CW filter (1stIF).... 59.00
FL-52A 500 Hz CW filter (2nd IF)... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF)... 115.00 109%
EL=33 AN intre v 49.00
FL-70 2.8 kHz wide SSB filter ...... 59.00
49.00

RC-10 External frequency controller

IC-735 HF transceiver/SW rcvr/mic 1099.00 959*

PS-55 External power supply....... 219.00 199
AT-150 Automatic antenna tuner ... 445.00 389%
FL-32A 500 Hz CW filter ........... 69.00
EX-243 Electronic keyer unit ....... 64.50
UT-30 Tone encoder ............... 18.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 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/patch.......ccevve..... 179.00 164%
SM-6 Desk microphone................ 47.95
SM-8 Desk mic - two cables, Scan..... 89.00
SM-10 Compressor/graph EQ, 8 pin mc 149.00 139%
AT-100 100W B-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%
GC-5 Worldclock.....covvveeennnnnn.. 9195 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

Order Toll Free: 1-800-558-0411

ICOM

IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1249

IC-475H 75W 440 FM/SSB/CW....... 1599.00 1429
IC-375A 25W 6/10m xcvr w/ps....... 1399.00 1249

IC-471H 75W 430-450 ..... Closeout 1399.00 989%
PS-35 Internal power supply 219.00 199
AG-35 Mast mounted preamp 99.95

aaaaaaa

AG-35 (Purchased with IC-471H) 9995 9%
SM-6 Desk microphone ............... 4795
EX-310 Voice synthesizer ............. 59.00
15-32 CommSpec encode/decoder.... 59.95

UT-15 Encoder/decoder interface... 34.00
UT-155 UT-15S w/T15-32 installed..... 96.00
VHF/UHF/1.2 GHz Mobiles Regular SALE
IC-290H 25W 2Zm SSB/FM Closeout 639.00 549%
IC-27A 25w 2m FM/TTP mic Closeout 429.00 349%
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 BA 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 4099%
IC-28H 45W 2m FM, TTP mic ......... 499.00 439%
IC-38A 25W 220 FM, regular mic ..., 459.00 369%
IC-38A 25W 220 FM, TTP mic ........ 489.00 429%
IC-48A 25W 440-450 FM, regular mic 459.00 369%
IC-48A 25W 440-450 FM, TTP mic.... 509.00 449%

HM-14 Extra TTP microphone ...... 99.00

UT-28 Digital code squeich......... 39.50

UT-29 Tone squelch decoder....... 46.00

HM-16 Speaker/microphone ....... 3400
IC-228A 25W 2m FM/TTP scan mic... 509.00 449
IC-228H 45W 2m FM/TTP scan mic... 539.00 479

UT-40 Pocket beep funchion........ 45.00
IC-900A Transceiver controller........ £39.00 569%

UX-19A 10m 10W band unit ....... 299.00 269%

UX-29A 2m 25W band unit......... 299.00 269%

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 ..vveeinnnnns 349.00 319

UX-129A 1.2GHz 10W band unit ... 549.00 499%
IC-3200A 25W 2m/440 FM w/TTP.... 695.00 579%

UT-23 Voice synthesizer............ 3499
AH-32 ?m/440 Dual Band antenna ... 39.00

AHB-32 Trunk-lip mount ........... 315.00

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 Mobile..... 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-155 CTCSS encoder/decoder ... 96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr1529.00 1349
RP-2210 220MHz 25W repeater ...... 1649.00 1469
RP-3010 440MHz 10W FM repeater... 1299.00 1149

anae
Hn:h-rcud VISA
= "—h_P-"}"\-hﬁ--f"
AN | {and-helds Regular SALE
~ - IC-2A 2-meters........ 289,00 259%
gl,.. IC-2AT with TTP....... 319.00 279%

IC-3AT 220 MHz, TTP 349.00 299%
IC-4AT 440 MHz, TTP 349.00 2995
IC-02AT/High Power 409.00 349%
IC-03AT for 220 MHz 449.00 389%
IC-04AT for 440 MHz 449.00 389%
IC-u2AT for2mw/TTP 329.00 289
IC-udAT 440 MHz, TTP 369.00 329%
IC-2GAT for 2m, TTP 429.00 379%
IC-4GAT 440MHz, TTP 449.00 399%

= |C-32AT 2m/440MHz 629.00 559

IC-u2A for 2m w/o TTP
Heg $299 - Closeout $2599

Accessories for micros - CALL

Aircraft band handhelds Regular SALE
IC-12AT 1W 1 2GHz FM HT/batt/cgr/TIP 473.00 419%

A-2 SW PEP synth. aircraft HT.......... 925.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 569%
Accessories for all except micros Regular

BP-7 425mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 800mah/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............. 2125
LC-11 Vinyl case for Dix using BP-3 ........... 2050
LC-14 Vinyl case for Dix using BP-7/8 ........ 2050

LC-D2AT Leather case for DIx models w/BP-7/8 54.50

Accessories for IC and IC-0O series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 3950
BP-4 Alkaline battery case.........oeevveensen..  16.00
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/8-wave telescoping 2m antenna ...... 1995
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 13.65
CP-10 Battery separation cable w/clip......... 22.50
DC-1 DC operation pak for standard models 2450
MB-16D Mobile mtg. bkt for all HTs............ 2599
LC-2AT Leather case for standard models..... 54 50
RB-1 Vinyl waterproof radio bag................ 3595
HM-9 Speaker microphone. .. . 47.00
HS-10 Boom mucmphunEe‘heaﬂLEt 24 50

HS-10SA Vox unit for HS-10 & Deluxe ﬂnly 24 50
HS-105B PTT wnit for HS-10................. 24 50
$5-32SMP Commspec 32-tone encoder 27.95
Receivers Regular SALE
R-71A 100kHz to 30MHz recewver...... $999.00 869

RC-11 Intrared remote controller.... 70.99
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter {lst IIFh e 9900
FL-44A SSB filter (2nd IF)... . 178.00 159%
EX-257 FM unit, rsvoninssht 4 DY
EX-310 Voice svnthesuer ceeee 99.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker.. e B5.00
CK-70 (EX-299) 12V DC nutmn ...... 12.95
MB-12 Mabile mount. evee 2999
R-7000 25MH: to 2GHz scan o . 1199.00 1049
RC-12 Infrared remote L'.DI'IHE:HE!.... 70.99
EX-310 Voice synthesizer .. e 99.00
TV-R7000 ATV unit......ccceenvvnn.... 139.00 129*
AH-7000 Radiating antenna ......... 9900 (12)

HOURS e 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 depl.

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

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY.

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

AES"

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

Ohio WATS 1-800-362-0290

Oulside 1.800-321-3594

BRANCH STORES

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Jutside ) _800-327-1917 No Nationwide WATS

CLEARWATER, Fla.
1898 Drew Street
Phone (813) 461-4267

No In-State WATS

34625 LAS VEGAS, Nev. 89106

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

putside 1 _800-634-6227 15 min. from O’Hare!

Associate Store

CHICAGO, Illinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181




minute as it is five—or, for that
matter, twenty. Indeed, | don’t
think it takes much longer to learn
to copy the code at 50 wpm. One
of the worst known ways to try and
learn the code is to start slow and
gradually build up your speed.
This system works against the
basic way our mind operates, so
this stupid system has lost ama-
teur radio hundreds of thousands
of potential hams. | can hear you
muttering "‘good riddance.” Why
spend weeks struggling with
something that can be done in
hours?

| mentioned the 73 Magazine
code practice tapes that | fiendish-
ly designed to be ball breakers.
When you're able to copy my
tapes, you'll float happily through
any license test. | have one at 6
wpm, one at 14 wpm, and one at
21 wpm, all so rotten that you'll
never forgive me. | suggest you
start with the 21 and forget the

others. Why bother to learn the
code two or three times when you
can do it once and have it done
with?

At the higher speeds you get
used to the sound pattern of
words more than characters.
You'll get to know how the more
commonly used words sound.
And, since most ham contacts are
almost totally rubber-stamp,
about all you'll have to decipher is
the call, name, and location. If you
aren’'t too cheap to spring for a
callbook, you won't even have to
copy the name and location, just
the call.

But, golly gee, wouldn't a
no-code license make ham radio
like CB? Not if we do it my way,
with a tougher technical exam.
Of course, the whole license exam
thing Is a sham in many areas.
Extra Class licenses are going for
about $150 now, with no bother
about the code or even having to
know an ohm from a volt. Several
of my Puerto Rican friends col-

lared me, saying that several
thousand licenses had been sold
there. And I've solid evidence
that this is happening elsewhere,
with the local amateurs hushing
up the scandal. Hmmm, 5,000
licenses at $100 each is a half a
million bucks! These VEs may
be about the only ones making
money in our habby.

As much as | hate what they're
doing, imagine how bad our drop
in ham growth would be if we
didn’t have VEs selling licenses!
The FCC figures showed a drop of
35% in new licenses in the last
three years—check it out in the
W5YI Report .

NIAC

| also mentioned my proposal to
the ham industry that we form a
new National Industry Advisory
Committee to work with the FCC
toward amateur growth and the
preservation of our bands. I'd
contacted the FCC and had a
letter expressing their interest and
cooperation. We sure could use
some extra input to the Commis-
sion these days.

“The Hamvention
people tell me
| pull the biggest
crowd of all at
my talks.”’

Having been a member of an
earlier NIAC for many years, |
know how important such an orga-
nization is, both for amateur radio,
the Commission staffers, and the
Commissioners. The last thing we
need is the FCC working in an
information vacuum.

I'll let you know as the new
NIAC develops. At the Dayton
ham industry meeting, | got an
enthusiastic response to the idea,
and offers from many key ham
industry people to help. To fund
the project, | proposed asking all
ham industry firms to contribute
$100 a year. | got dozens of posi-
tive responses to this idea and
only two negative,

| proposed that the NIAC group
meet at the Orlando hamfest in
the winter, at Dayton in the spring,
Atlanta in the summer, and in
Washington, where we could get
together with the FCC, in the fall.

Digital Audio

Then | got to talking about some
of the newer technologies | see

coming along. One that has great
promise is Digital Tape (DT. ..
asin DAT, where the data is trans-
lated into digital audio). | see
markets for a wide variety of hard-
ware, software, and information
products for this technology. |
predict this will grow from zero
into a $10 billion industry within
ten years.

DT should be great for amateur
radio applications. For instance, if
one wanted to send music, 3D
high definition photos or a data
base over a 20 meter phone chan-
nel, all one would have to do is
slow down the DT by a factor of 20
and send away. This is simple—

you can dump 640K of data from
DT into RAM in 3.5 seconds, and
then send it at any rate you want
over the air. You put it back on DT
and then play it at normal speed.
With a packet system this would
all be automatic. Even movies can
be sent this way, substituting time
for bandwidth.

Since it's unlikely the old men
who make up most of our ranks
today even have a working solder-
ing iron, this brings us back to the
need for youngsters in the hobby.
It was mentioned at the industry
meeting that 63% of all scientists
made their decision for science by
the time they were in the 6th
grade. This was right in line with
my proposal to get courses start-
ed in every school in America,
grades 5-12, teaching the funda-
mentals of electronics, communi-
cations, and computers.

Just a couple days before Day-
ton, | had an opportunity to talk at
length with the chairman of the
National Science Board (NSB),
the group that runs the National
Science Foundation (NSF), a gov-
ernment group that doles out
something over $220 million a
year promoting science. Yes, of
course | explained my idea. I'll let
you know what develops from this.

Ham Radio In Schools

I'm also angling for a meeting
with Secretary of Education Bill
Bennett to talk over this and a
few other ideas with him. If | can
get some basic courses in com-
munications into the American
schools, we’'ll have the kids we
need to get amateur radio growing
again—and perhaps, even our
American electronic industries.

Is it really possible that we
might have as many as a million
new hams a year? | think so.

Get Our Elected Where It
Counts

You know, if you'd help, we
might have a whack at it. It costs
about $100 to get the undivided
attention of a congressman. Oh, it
probably isn’t the $100 that gets
the attention as much as the per-
ceived potential for more. Con-
gressmen tend to have three ma-
jor priorities. 1. Get re-elected. 2.
Get re-elected. 3. Get re-elected.
Beyond that, the priorities get
fuzzy, often tending to bow to the
breezes from lobbyists. Thus, if
you send along a little donation
toward the next re-election cam-
paign, you could use the attention
this generates to get my ideas
read. But please hold your money
until we're set to go.

| brought up the new communi-
cations technologies that we ama-
teurs should be developing.
We've the potential right now for
setting up a system that has a
throughput of 500 pages per sec-
ond. No, you can't read that fast,
but that means you can send one
page in two milliseconds. With
that kind of throughput, twenty
thousand ops could use one sin-
gle channel without any prob-
lems. It's almost enough to make
one think. Well, if we don't get
some youngsters into our hobby
and turn them loose on pioneering
like this, we'll have to read the
Japanese ham magazines to find
out how to do it. That what you
want?

More Building!

Oh, yes, Dayton. | mentioned
that I'm very interested in getting
as many articles as | can for 73on
home construction projects. With
the rising interest in QRP, how
about some simple rigs and
transceivers? Also, I’'m interested
in articles on transmitter hunt-
ing—equipment, technigues.
How about some articles on using
the new SSTV telephone units
from Mitsubishi and Sony? They
should be fantastic for amateur
radio. And with FAX going into
offices everywhere, how about
more articles on the ham use of
FAX?

If you get a new piece of ham
gear and think it's worth telling
others about, you might see if
we're interested. I'd rather read
about real ham opinions of new
gear than most of the technical
reviews I'm seeing in the other
magazines. How is it to use? |
don't want to know how to build a
watch as much as | want to know
what time it is.

Love and Hate

Since |I've heard there are a
bunch of Wayne Green haters out
there, | thought I'd take advantage
of this and have stickers available
at Dayton. Half said "'l Love
Wayne''—the other half said *l
Hate Wayne.” How anyone can
hate someone as lovable beats
me, but I've heard ugly rumors. |
keep hoping a hater will come to
one of my talks and speak up.

The stickers were popular. |
wonder how much they’ll go forin
a few years? People collect the
darndest things. Good collector’s
item.

If you missed me at Dayton this
year, let's try it next year. Let's
pack that room until the fire
marshals complain. E&
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73 R eview by Jozef Hand-Boniakowski WB2MIC

Pac-Comm MicroPower TNC

Number 14 on your Feedback card

Go Packet Portable with the u2AT and Tandy T-100!

Pac-Comm

3652 W. Cypress St.
Tampa, FL 33607
Price: $160

little over a year ago, | wrote a review for

73 Magazine on the ICOM u2AT, 2-meter
hand-held transceiver, a unit by which | was,
and am still, impressed. As | finished putting
together that review, | began to think: How
soon will hams see a packet station using the
low power consumption of a rig like the u2AT?
Well, that time has come already—read on to
find out about such a small, versatile, and
easy to operate station.

The Need

| have been involved with packet radio for
over three years. | have set up an educational
network called COSIN, the COmputer Student
Information Network. This revolves around
WB2MIC-7, a fully windmill-powered, 130-
watt output digipeater atop Northeast Moun-
tain, Vermont (2,400 ft ASL), and WB2MIC-4,
a dual-ported educational bulletin board sys-
tem. The BBS runs KA2BQE PRMBS code in
*C."” a spectacular bit of software. | needed a
portable demonstration station | could bring to
schools, science exhibits, demonstrations
and, of course, for emergency operation, fun
and recreation.

COSIN uses three AEA PK-87s. They work
flawlessly, but were too big and power-hungry
for portable packet. | tried the GLB PK-1L, but,
not having the standard TAPR TNC-2 com-
mand set, | was quickly disappointed.

Finally, | noticed the ad for the Pac-Comm
Tiny-2 and Micro TNCs. The Micro is as small
as its Tiny brother, but rated at very low power
draw. Having good luck with Pac-Comm’s DR-
100 and DR-200 dedicated digipeaters, |
didn't hesitate to buy a Micro TNC.

Description and Specs

The Micro is smaller than most TNCs,
though—at 5" x 7" x 1% " and 22 ounces—big-
ger than GLB’s PK-1L. The Pac-Comm Micro
has a nice gray extruded aluminum cabinet
with a wrinkle finish. The front panel is a thin,
flexible plastic plate. On it are five LED indica-
tors, labelled pco (Data Carrier Detect), PTT
(Push-to-Talk line), stAa, con (Connect),
POWER, and the power pushbutton. The rear
panel has a 9-12 VDC jack, 5-pin DIN connec-
tor for radio hookup, TTL level connector for
hookup to computers such as the C-64, and
DE-SP nine-pin connector for standard RS-
232C levels,
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Fac-Comm’s Micro TNC. Ideal for any station, portable or fixed.

The Micro has several improvements over
previous models. Just above the opening for
the TTL level connector, there is easy access
to the trim pots that adjust the radio drive and
modem bias levels. This is a welcome change
from Pac-Comm’'s previous designs, where
the entire TNC circuit board had to be re-
moved from the cabinet to make the TX audio
level adjustment!

Another improvement was the method of
removing the circuit board from the cabinet. In
the DR-100/200/TNC-220 series, the regula-
tor transistor was fastened to the extruded
aluminum cabinet with a self-tapping screw.
The user has to loosen this screw to remove
the board from the cabinet. Many regulators
fry because users forget, or don't realize, that
the cabinet serves as the heat sink for the
regulator.

“. . .there’s easy
access to the trim
pots that adjust
the radio drive and
modem bias levels.”’

This isn’t the case with the Micro. The pack-
eteer just needs to loosen two screws, and the
back panel (also made of plastic lined on the
inside with a metallic shield) comes off. The
board slides out easily, exposing all DIP
switches that set the radio, and computer,
baud rate. Newer models have metal back
panels, and in July Pac-Comm began ship-

ping units with metal front panels, too.

All the microchips, thank goodness, are
socketed. The components are high quality
and the workmanship is excellent. The only
shortcoming is the fuzziness of the silk
screening identifying the components and
jumpers. (Pac-Comm has since corrected the
silk screen problem, which only occured on a
run of 300 boards.) | had to look very carefully
to make certain the jumper | was looking for
was the correct one for the lithium battery
backup. This battery is for maintaining
parameters that are entered into the TNC and
such things as the beacon and connect texts.

Micro TNC To The Task

| hooked up the Micro to my wife's ICOM
U2AT and Tandy Model 100 computer. | used
two 6-volt 2.6 amp-hour gel-cells in series sup-
plying power to the TNC and tapping in the
middle for power to the computer. | made up
the cables per the manual instructions (more
on this document later) and placed everything
strategically inside a Radio Shack carrying
case for the Model 100. All fit very easily with
room to spare for a log book, spare connec-
tors, AEA Hot-Rod collapsible %-wave anten-
nas, and electrical tape.

From the first power up, everything
performed flawlessly. The very first contact
was through COSIN's ten-meter gateway
from 145.07 to 28.105 MHz. | was sitting on
my porch having a QSO with a ham in
South America on packet radio running
100mW!

The Micro draws about 38 mA, within the
published specifications of 40 mA. It's a sheer
pleasure to use and does everything a packet
radio terminal node controller is supposed to
do, and more.



A Little RFI

My only complaint is that my unit is a
bit “‘noisy’*—RFI| from the Micro showed
on the LCD S-meter read-out of the pu2AT.
This, however, didn't affect operation. My
guess is that RFl was getting into the
handheld at the radio's IF frequency.
Nonetheless, | could minimize RFI by
moving the HT further away from the TNC
and working up a better shielded cable. Later
models have an RF choke in the power input
circuit to reduce RFI| from the units. Pac-
Comm offers owners of older units free up-
grade Kits.

Watch also the shielding when configuring
the Micro to use with the ICOM AT/0AT/
HAT-series HTs. These HTs use one electrical
line for both TX audio and PTT, so a small
circuit is needed to separate the two signals
from the HT.

One lead of a .01uF ceramic disk capaci-
tor was soldered to one end of a 27k %-watt
resistor. This common lead was connect-
ed to the HT's external microphone jack
at the tip. The free end of the resistor went
to the TNC’s PTT line while the free end
of the capacitor went to TNC’s TX audio
line. | placed these components originally
on a vector board mounted close to the
HT and soon realized that this break in
the shielded cable was a major source
of RFI. Mounting the components inside
the shell of the 5-pin DIN plug greatly re-
duced RFI.

One-Time Mystery

The only initial problem with the opera-
tion of my Micro was the loss of anything
other than ROM default parameters at
power down. MY CALL WB2MIC-6, the
beacon, and connect text, was lost as
well as any other keyboard changes.
This prompted me to look inside the Micro
for the jumper to the lithium BBRAM (bat-
tery backup random access memory) bat-
tery jumper. Upon removal of the jumper,
and replacement, this condition disappeared.
This was apparently an anomaly with my
unit. Pac-Comm has not reported this prob-
lem elsewhere, and BBRAM reset is not nor-
mally required.

Extras

The Micro functions are similar to other
TNC-2 type TNCs, so I'll discuss just the
added features. The Micro allows for
"HEALTH" features. By using the command
HEALLED ON, the CON and STA LEDs give
up their normal functions and take on the
role of indicators for the condition of the
processor in the packet controller. The
two LEDs blink on and off in a random pat-
tern when all is well and the processor is
executing the software properly. The com-
mand HEALLED OFF is used to bring the
CON and STA LEDs back to their normal
function. In addition, a packeteer can mon-
itor numerous parameters by looking at
the 17 available counters, each 16 bits
wide. The command DISPLAY HEALTH
causes the Micro to reveal the counter

names and their settings. One of the
more interesting counters is BBFAILED
which counts the times that the BBRAM
checksum was in error. Other examples
of counters include ASYRXOVR (indi-
cating data from user being lost), and
DIGISENT (keeps track of the total frames
digipeated).

Pac-Comm has come a long way from
the days of TNC 200 and 220—and the
manual is no exception. No longer does
a newcomer (or experienced forgetful
user) have to second-guess the tech
writer’'s intent. The two-part manual—for
operation and hardware reference—is con-
cise, well written, and well organized. It
clearly explains all commands, features,
interfacing wiring and usage instructions,
with illustrations where appropriate. It's
obvious the manual is a dedicated guide
to non-frustrating packet setup and opera-
tion. There's even a section explaining the
physical and link layer protocols for those
inclined to learn. Also included is a de-
tailed circuit description and a trouble-
shooting section. There is a full-size cir-

cuit schematic and detailed diagrams of
all connectors, pin-outs, and wiring to vari-
ous system configurations at the end of the
manual, which is spiral bound and small
enough to fit into the Model 100 carrying
case. A pull-out summary sheet of all
TNC commands is supplied.

Conclusions

The Micro is fully compatible with the latest
version of NETROM software for level 3 use
and is readily adaptable for use with high
speed modems like the 19.2kB AEA backbone
tracking modem/radio combination.

| am very favorably impressed by the Micro.
To date, three local members of COSIN have
purchased the Pac-Comm Micro and are com-
pletely satisfied. | highly recommend this Pac-
Comm unit for home use, as a low powered
dedicated digipeater, NETROM switch or
BBS controller to use with a host computer.
The unit performed flawlessly in each capaci-
ty. Pac-Comm has a winner. Now, how do |
convince my wife, Jeanne KA1PMS, to trade
my big IC-02AT for her u2AT? Instead of the
swap, | may well set up another portable pack-
et station and buy another one of these little
wonders.

B e

TINY-2 is our new low-cost high-
performance standard for packet con-
trollers. Thousands already in use,
worldwide. A perfect beginner s unit.

Complete, wired ¢
and tested, only 119-95

BENEFITS and features of both uniis:

_| Conveniently portable size, 5x7" at
only 18 oz.!

| Tiny enough for briefcase/portable, yet
large enough for easy experimenlta-
tion or repair.

L] I-year limited warranty, excellent
customer support.

L1 RS-232 and TTL compatible—all
conneclors supp !:ed

U] Latest AX.25 softw

TCP/IP (KISS)
mﬂdufe included.

“&  Please send: L Tiny 2

Pac-Conumn

3652 West Cypress St., Tampa FL 33607
L MicroPower-2 [ TNC-220 info. [ FREE Packet Catalog.

MICROPOWER.D

MICR{)P{}WER-Z is our wrkﬂb{y

compact, 18-ounce unit using upgraded
TAPR TNC-2 technology thet requires

less than 40 milliamps! For very portable
operation, solar or battery, you need not
pay more for a TNC that s about the size

of your HT! wWgus $179.95,
now at a low 5159_95

L1 Fully compatible with ROSE & NET/
ROM EPROMs.

L] 32K RAM, 32K ROM, 4.9 mHz CPU.

L1 Xtal controlled modem, compatible
with use on 10m HF/VHF/UHE

TO ORDER, foll-free with major

charge card, call: 1-800-223-3511
Techniical support line;

813-874-2980)

»'?%

. _

%@ﬁ Name Call

%E; Address City

_ State Zip Card Number Exp. Date

= Money Back Guarantee. Add §3. shipping/bandling per order, FL addresses add 6%.
M.-:ynr Credit C ard gwe numbtr E.rprrﬂrmn and s:gnarure FAX 813 S?Qvﬂﬁﬂfﬁ
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Number 15 on your Feedback card

MODERNIZING

THE SB-200

H eathkit for many years sold an amplifi-
er kit called the SB-200. It was a 1200-
watt PEP unit that used two 572B tubes. Al-
though these amplifiers now have some age
on them and are no longer produced, it is by
no means the end of them.

A ham can usually find used a SB-200 for
about $300. Its true value depends upon how
well the kit-builder put it together, and cared
for it and its final tubes. The careful shopper
can find a solid unit at a large cost savings
over the purchase of a new amplifier using
the 3-500Z tube (also a 1200 watt PEP ampli-
fier).

Of course, many types of older equipment
need improvements and modernization to
function in today’s stations. The SB-200 is no
different.

The operator must modify the SB-200’s
keying circuit to use with modern solid
state transceivers. The problem is that the
voltage present on the relay jack exceeds that
allowed by the amplifier keying circuits of
most new transceivers. Trying to key the
SB-200 with a new transceiver will most like-

ly damage the internal relay. Repair costs are
at least $50.

Update It!

This article outlines the procedure to up-
date the keying circuit and adding status
lights. The result is a more modern-appearing
amplifier that one can key with any solid state
rig. The cost for the parts is about $20, and
the time spent should be less than two hours.

275-213 Relay $3.99
275-663 Switch 2.89
272-332 Red lamps 1.69
272-335 Blue lamps 1.69
276-1180  Rectifier 2.19
273-1352  Transformer 4.99
272-1048  Capacitor 3.49
Table 1.
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Necessity is the theme and
the inventress, the
eternal curb and
law of nature.
—Leonardo Da Vinci.

by Bill Clarke WA4BLC

“A ham can usually
find a used SB-200
for about $300.”’

Parts List

The modification is completed with parts
from Radio Shack. Part numbers are given in
Table 1.
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Figure 1. Diagram of the inside bottom of the
Heathkit SB-200 linear amp.

Instructions

Just a few short steps will modernize the
SB200. Before proceeding, make sure the
amplifier 1s unplugged! Then remove the
case.

First mount the new transformer to the
transformer mounting bolt on the bottom of
the chassis as shown in Figure 1. Then install
a 5-lug terminal strip (TS) on the same bolt as
the new transformer. This terminal strip will
be referred to as TS. Glue the relay to the
chassis (terminal legs up) near the new trans-
former.

Now solder the rectifier’'s AC legs to
TS lugs #1 and #2. Solder the rectifier’s posi-
tive (+) leg to TS lug #4, the rectifier’s
negative (-) leg to TS lug #3, and the new
transformer’s secondary leads to TS lugs #1
and #2.

[solate the new transformer’s secondary
center tap lead. It won't be used.

Then solder the new transformer’s primary
leads to terminal strip S lug #3 and terminal
strip Q lug #4 as shown in Fig. 1.

Solder the positive (+) lead of the filter
capacitor to TS lug #4 and the cap’s negative
(-) lead to TS lug #3.

Drill a Y% -inch hole about two inches left of
the meter function selector knob (on the front
panel), and mount the DPDT switch. Then
run a wire from relay terminal #1 to TS lug #4
(see Fig. 3) and solder.

Run a wire from relay terminal #5 to switch
terminal #2 (see Fig. 2 and 3) and solder.
Unsolder the leg of R16 that 1s attached to the
center conductor of the relay jack on the rear
panel. Then solder R167s leg to relay termi-
nal #4 (see Fig. 3). Run a wire from relay
terminal #2 to TS lug #3 and solder. Run a
wire from switch terminal #1 to the center of
the relay jack on the rear panel (see Fig. 2)
and solder.

Now drill a Y-inch hole about 1-% inches
to the left of the DPDT switch and install the
red lamp. Drill a Y2 inch hole about one inch
to the left of the red lamp and install the blue
lamp.



uniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, were having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...offer
ends October 31, 1988.

* 4 % MONEY SAVING COUPON * % %

Get special savings on the scanners
listed in this coupon. This coupon must
be included wilh your prepaid order.
Credit cards, personal checks and quan-
tity discounts are exciuded from this
ofter, Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics inc. P.O. Box 1045- Dept UNI7,
Ann Arbor, Michigan 48106-1045 USA
Hurry_ coupon expires October 31, 1988
Coupon may nol be usedincomjuncltion
with any other offer from CEL Coupon
may be photocopied Add $8.00 for ship-
ping in the continental US A

Regency TS2-SAT ...... $269.95
Regency TS1-SA7 ...... $199.895
Regency INF1-SAT .....$129.85
Regency INF5-SA7....... $84.95
Regency HX1500-SA7 ...
Regency RH256 B-SAT ...$324.95
Bearcat 200XLT-SA7 ...$259.95
Bearcat 100XLT-SA7 ...$184.95
Bearcat 800XLT-SA7 ...$249.95
Bearcat 210XLT-SA7 ...$177.95

Bearcat 70XLT-SA7..... $154.95
*k *x VALUABLE COUPON * % % %

NEW! Bearcaty 760XLT-SA3

List price $499.95/CE price $279.95/SPECIAL
12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange: 259-54,118-174,406-512, 806-956 MHz.
Excludes 823.0875-849.0125 and B68.9875-894.0125 MHz.
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects diractly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use, 6-
5/16" W x 1%"” Hx7%" D. Model BC 590XLT-SA s
a similar version without the 800 MHz. band for
only $219.95. CTCSS squelch option now available.

SALE! Regency® TS2-SA

List price $499.95/CE price $309.95/SPECIAL
12-Band, 75 Channel ® Crystalless ® AC/DC
Frequencyrange:28-54,118-175,406-512, B806-950 MHZ
The Regency TS2 scanner lets you monitor Military,
Space Satellites, Government, Rallroad,

Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
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
TS1-8A3 is a 35 channel version of this radio without
the 800 MHz. band and costs only $219.95.

Regency® RH256B-SA

List price $799.95/CE price $§329.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® 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 crystals 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 anideal radio forany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. verzion called the RH6068B-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.

NOdNOOD
NOdNOD

NOdNOD
NOdNOD

* x % Uniden CB Radios * %

The Uniden line of Citizens Band Radio transceivers is
styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
yvear limited warranty. From tha feature packed PRO
B10E to the 310E handheld, there is no better Citizens
Band radio on the market today.

FRO310E-5A 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-SA 1.2V AA Ni-cad battery lor Nimjja(setof 10) ., $20 95

KARATE-SA Uniden 40 channel rescue radio £69.95
PROS10XL-SA Uniden 40 channel CB Mobile . .$48.95
PRO520XL-SA Uniden 40 channel CB Mobile £59.95

PROS40E-SA3 Uniden 40 channel CB Mobile . $97.95
PROB40E-SA3 Uniden40 channel SSBECBMobilae. 5137 95
PROT10E-SA Uniden 40 channel CB Base . £119.85
PROB10E-SA Uniden 40 channel SSBCBBase ... $179.95

* % * Uniden Radar Detectorsx x

Buy the finest Uniden radar detectors from CEl today.
RD7-SA3 Uniden visor mount radar deteclor £99.95

RDS-SA3 Uniden“Passpor” size radardelecior. .. $114.85
RDOXL-SA3 Uniden “micro™ size radardetecior .. $144 95
RD25-SA3 Uniden visor mount radar detector $54 95
RD500-SA3 Uniden visor mount radar detector £74 95

Bearcat® 200XLT-SA3

List price $509.95/CE price $2795.95

12-Band, 200 Channel ® 800 MHz. Handheld
Search ® Limit » Hold ® Priority ®» Lockout
Frequency range  29-54, 118-174, 406-512. B06-956 MHz
Exciludes 823 9875-849.0125 and 868 9875-854.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
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-SAA for only $194.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your Sscanner now.

Bearcat® 800XLT-SA

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Priority control ® Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHL
The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels persecond. Size 9% " x4%" " x12%:."
If you do not need the B00 MHz. band, a similar model
called the BC 210XLT-SA 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 unitfeatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCS860XLT-SA featuring pri
ority, weather search, channel lockout and more is
available for $98.95, CEl's package price includes
mobile mounting bracket and mobile power cord,

T

Regency® Informant™ Scanners
Frequency coverage: 35-54, 136-174,406-512 MHz.
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and

weather frequencies. The INF1-SA7 is ideal for

truckers and is only $149.95. For base station use,
the INF5-SA7 is $94.95. With the purchase of any
other scanner in this ad however, you can gel the
unigue INF5-SAT foronly $79.95. Wow! What a deal

NEW! President® HR2510-SA

List price $499.95/CE price $239.95

10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ¢ All-Mode Operation
Backlit liquid crystal display ®* Auto Squeich

RIT ® Preprogrammed 10 KHz. Channels
Freguency Coverage: 28.0000 MHZ 1o 29.6909 MHL

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, sets a new standard in amateur
radio communications. Fully Features-The HR2510
has everything that you need. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB or CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan 50 channeis in any
one of four band segments to find out where the
action is. Order your HR2510 from CEI today.

BC760XLT
BOO MHz.
mobile scanner

Only$279.95

% % % Uniden Cordless 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.

XET00-SA Uniden Cordless Phone with speaker ... $114 .95
* %+ Extended Service Contract * %%

it you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.S. or Canada within the last 30
days. you can get up to three years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are nol refundable and
apply only to the original purchaser. A two year extended con-
tract on a mobile or base scanner is $29.99 and thrée years &
$39.99. For handheld scanners. 2 years is $59.99 and 3
yearsis $79.99. Forradar detectors, twoyears is$29.99. For
CBradios, 2 years 15 $39.99. Forcordiess phones. 3 years is
$£34.99. Order your extended service contract today

OTHER RADIOS AND ACCESSORIES

BCS55XLT-SA Bearcat 10 channel scanner £114.95
BC7OXLT-SA Bearca! 20 channe! scanner_.___. $169.95
BC175XLY-SA Bearcaf 16 channel scanner. $158.95
NEW! BC580XLT-SA Bearcat 16 channel scanner. . . 898 95
SPECIAL HX1500-SA3 Regency55ch scanner __$168.95
MT5100 PLUS-SA Regency manne transceiver ... $134 85
R1090-SA Ragency 45 channel scanner £11895
UC102-SA Regency VHF 2 ch. 1 Watt transceiver ... $117.85
BPS5-SA3 Regency 16 amp reg. power supply. .. §178.85

MAS49-SA3 Drop-in charger for HX12008 HX1500 ... 55885
MAS518-SA Wall charger for HX1500 scanner £14 95
MASS53-SA Carrying case for HX1500 scanner £19.95
MA257-SA Cigarette ightercordfor HX12/1500 ... §19.95
MAS1T7-SA Ni-Cad battery pack for HX1000/1200 . .. $§34 85
BP205 Ni-Cad battery pack for BC200/BC100XLT. . . $45.85
B-8-8SA 1.2 V AA N-Cad battenes {set of eight) $17.95
FB-E-SA Frequency Directoryfor Eastern U S A $£1495
FB-W-SA Frequency Directory forWestern US A .. 51485
ASD-SA AirScanDirectory _.._.................... 51485
SRF-SA Survival Radio Freguency Directory. . £14.85
TSG-SA “Top Secret” Registry of U.S. Govi. Freg $1495
TIC-SA Techniques for intercepting Comm... ... £14.95
RRAF-SA Railroad frequency directory.. ... ... $14 95
EEC-SA Embassy& Espionage Communications $1495
CIE-SA Covert Intelligenct, Elect. Eavesdropping .. . $14.85
MFF-SA Midwest Federal Frequency directory . ... 514,85
ABO-SA Magnet mount mobile scanner antenna.. $35.95
ATO-SA Base station scanner antenna. ............535.85
USAMM-SA Mag mount VHF ant. w/ 12' cable.....$39.95
USAK-SA %" hole mount VHF ant. w/ 17" cable.... $35.95

USAK450-SA %" hole mount UHF ant. w/ 17 cable. .. $§35.95
Add $4.00 shipping for all accessories ordered at the same lime.
Add $8.00 shipping per radio and $4.00 per antenna

BUY WITH CONFIDENCE

To get the fastest delivery from CEl 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 |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
tor net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final, Prices, terms and specifications are subject o
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.O.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 $8.00 per scanner for 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, American Express or Master
Card, you may calland place acredit card order.
Add 4% for billing to an American Express card.
Order toll-free in the U.S. Dial B00-USA-SCAN.
In Canada, dial B00-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
or in Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc.
AD #0B02BB-SA7

Copyright = 1988 Communications Electronics inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Productis Division

P.O. Box 1045 01 Ann Arbor, Michigan 48106-1045 U S.A.
For orders call 313-973-8888 or FAX 313-971-6000
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Figure 2. DPDT switch terminals.

Solder a lead from the red lamp to switch
terminal #5 (see Fig. 2) and solder the re-
maining red lamp lead to relay terminal #8
(see Fig. 3). Next run a wire from relay
terminal #6 to TS lug #3 and solder.

Run a wire from switch terminal #53 1o TS
lug #4 (see Fig. 2) and solder. Also solder a
lead from the blue lamp to switch terminal
#5. Then solder the remaining blue lamp lead
to TS lug #3.

This completes the installation steps. Dou-
ble and triple check the work.

Use of the Mods

The newly installed switch allows instant
amplifier by-pass. Heath's original thinking
was that since the 572B tubes are instant
heating, the user can switch them off during
any amp inactivity. I don’t subscribe, howev-
er, to the policy of wrning off electrical
equipment on and off at every moment when
it's not needed. The power up/down action is
very stressing to equipment and causes ex-
CCSS wear.

When the new switch is in the OFF position,
it’s not possible to key the amplifier, and
the new pilot lamps will be off. Only the
SB-200"s meter lights will be on.

Place the switch in the ON position and the
blue lamp will come on indicating the ampli-
fier 1s now ready to use. When the transmitter
15 keyed, the new relay will close (activating
the amplifier keying circuit) and the red lamp
will light.

Other Mods Are Possible

[ suppose the list is endless of what one
might do to an older piece of equipment to
make 1t suit their tastes. Here are a few ideas:
*The addition of a better cooling fan, such as
a 4-inch muffin fan.

*Operation on the 160-meter band.
*Vernier turns reducers for the knobs.
*An improved meter function switch.

The moral is this: Those willing to take the
time to check out older equipment carefully
and spend a little soldering time will most
often get a fine piece of equipment at a huge
savings.

Who can balk at a 1200W amp, usable with
today 's HF drivers, for 3350 and a few hours
worth of their time?

Good luck! B8
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Figure 4. Schematic of SB-200 meadificarion. It
brings amp kev relay terminal voltage down 1o a
level acceptable to most current solid-state drivers.

Figure 3. Relay terminals. It also installs an amplifier by-pass switch.

Soldering Sidebar

Tips to master soldering techniques
by Larry Antonuk WB9RRT

Once you've mastered basic soldering techniques (you did read that

booklet from Heathkit, didn't you?), keep the following tips in mind:

1.

Use enough heat. For most PC board work, this means a 45-watt pencil. Use a big
enough iron, and regulate the amount of heat by controlling the time that the ironis in
contact with the joint. If you have to wait more than two seconds to heat a PC board
connection, more wattage is needed. For a UHF connector the large-tipped 40 watt
pencils (similar to Weller WP-40) work fine.

Be clean. Wipe your soldering iron tip on a damp sponge. Make sure your wires, PC
pads, etc., are spotless. If you're resoldering burned wiring, strip the wires back to
clean copper. On a PL-259, scrape the area around the holes with a small file or
pocket knife. Don't count on the flux to do your cleaning for you.

Use the proper solder for the job. For most electronic work, use 63.37, or “‘eutectic”
solder. Eutectic solder has a very small “plastic’’ range. which helps prevent cold
solder joints. Heavy current or high temperature connections require a high melting-
point solder-usually a tin/lead/silver alloy. Use ONLY rosin core solder.

. Clean the flux from the PC board when finished. Use alcohol and a trimmed

plumber's flux brush. (The use of flux removers on boards containing surface-mount-
ed devices is not recommended.)

. Know what you're soldering. If you have enough heat and a clean connection, and

things still aren’t working—check your materials. Some of those stainless steel straps
on some battery packs will not accept rosin core solder. To solder stainless sieel,
you'll need some “tinner’s flux,” available at most hardware stores. A drop will allow
proper wetting on stainless. (Tinner's flux is highly corrosive—exercise caution when
using it, and thoroughly clean all connections once you're finished.)

. Yes, Virginia, you can solder wires to aluminum. The reason that you normally can’t

is that aluminum forms a thin layer of oxidation whenever it's exposed to air, which
prevents proper wetting action. To overcome this, thoroughly clean the area to be
soldered. Place a few drops of motor oil on the cleaned spot, and scrape the cleaned
area with a screwdriver blade. The oil prevents the oxidation layer from forming.
Using a LARGE iron, solder the wire to the aluminum in the normal fashion. While
somewhat of a mess, this procedure might allow you to save an otherwise unusable
antenna element, etc. B




Alreadyv know

Already know - START COPYING
f:ﬂ:l:r':: uur:!:, CW THE EASY WAY!

instead of letters! Time-proven, easy-to-learm
methods. Increase skills and speed at the same
fime! 3

¥ 'h!'l“fl PO Am
[l
[JThe QSO-TRAINER ™ Code Course.
Start copving wards the very first day! ldeal
moderate speed. Two 60-min tapes and com-
mnstruchons. $14.95 + SAH

plete wrnitlen

LI The QSO-MASTER " Practice Tapes.

The "plateau” buster! 8, 10, 12, & 14 wpm
Twa 60-min tapes and complete instructions
§$12.95 + SKH.

™ L
The QSO-PRO Practice Tapes.
G0 all the way 1o Extra! 16, 18, 20, & 22 wpm
[wo 60-min tapes and complete instructions.
5%12.95 + S&H

Order yours today!

Shipping & Hanching (S&H:: 1 = S2.00; 2 =53 40 § o
KT S1.50, 1L, IN, MI, MN. OH, WI add sales Lax
Send Cheok, Money Order, Visa, or Master Care o

AVC INNOVATIONS, INC.« DEPT 7A
P.O. Box 20491 « Indpls, IN 46220-0491

CIRCLE 329 ON READER SERVICE CARD

Discover
CAROLINA WINDOM
e J =

-
80-10M
Use transmatch
132" overall
Matching XFMR ¢
Line Isolator
Vert Radiator
Coax fed
Assembled

High performance
Proven Results
$70 Beam?

OF new ideas
And exceptional
HF wire antonnas

Rugged new Baluns
Full range of HF, VHF
mobile antennas, ducks, wire,
coax, parts, line, saccessorios

SEE WHAT WE'RE DOING NOW!
Contact Jim, WATHU—Iree discount catalog
Send 51 for catalog by 15t Class mall
Box 6159, Portsmaouth, VA 23703
(Dezler Inquiries Wealcome)

804-484-0140

CAROLINA WINDOM
SEE THE REVIEW IN JUNE '88 WORLD RADIO MAGAZINE.
Enthusiastic users say it's the best wire antenna, Quiper-
forms wire antennas previously used. Knock-you-socks-off

performance on 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

NEMAL ELECTRONICS mmmpe &

SRC-10
REPEATER/LINK
CONTROLLER
- a.’/

intelligent ID er

Auxiliary outputs

Easy lo interlace

Alarm monitor input
Telemetry response lones
Low power CMOS, 22ma @ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy lones
Synthesized link /remote base capability

s149.0 Assembled &

Tested
CREATIVE CONTROL PRODUCTS

; 3185 Bunting Avenue

Grand Junction, CO 81504
(303) 434-9405

CIRCLE 306 ON READER SERVICE CARD

CALL SIGN CUPS

Your amateur radio call
sign on a distinctive 10
ounce ceramic coffee mug,
with the ARRL logo on the
flip side.

Let people know that

you are proud to be a

member of this time
honored fraternity!

Get one for the shack and
one for the office. Cup
pairs can have the same or different call signs.
Cups are $5.95 ea. or two for $10.95, plus
$1.50 for s/h per cup or cup pair.

Send Check To: CALL SIGN CUPS

P.O. Box 17062
Raleigh, NC 27619

add 5% sales s, Allow & weeks For delivery

N residiemy

An excellant stocking stuffer for Christmas!

"‘Conlpl-ﬂt. Cable Assembly facilities MIL-STD-45208
*Commercial Accounts welcome- Quantity pricing * Same day shipping most orders
*Factory auvthorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

Call NEMAL for

HARDLINE 50 OHM

FLC12 1/2" Cablewave com. copper bik i ... 1.59/M
FLCT8 7/8 Cablewave comr.copper bik it ......... 3.92M
NM12CC N comn 1/2° comr copper m/T ......ce... 25.00
NM78CC N conn 7/8° comr copper m/T ........con. 54.00

COAXIAL CABLES (per 1
1180 BELDEN 9913 very low loss . D e i
1102 RG8/U 85% shield low loss foam ?rg........,.....:i'ﬁ

1110 RGEX 95% shield (mini 8) . A7
1130 RG213/U 95% shieid mil spec hﬂ‘? ﬁlrt. -
1140 RG214/U dbl siver shid mif.-' spec... 135
1705 RG1428/U dbl silver shid, tefion fm R
1310 RG217/U 50 ohm 5000 walt dbl shid . .98
1450 RG174/U 50 ohm .100" od mil spec . .. 14
ROTOR CABLE-8 CDNDUGTDH

BC1822 2-18ga and 6-22ga . R e 211

8C1620 2-16ga and 6-20ga . e 31t

computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

FXA12 1/2° Aluminum Black Jacket...............c satt | NE720 Type N

CONNECTORS-MADE IN USA

plug for Belden 8913 ... 53895
NE723 Type N jack for Belden B911.......cccrrccsnree .99
PL259 standard UHF plug for RGEB213u e ...B5
PL258AM Ampheanol PL25Q .........cooiccmsnsscsmeesesins —..-59

PL258TS PL259 teflon ins/silver plated...................... 1.59
PL258AM Amphenol lemale-female (bamel).................. 1.45
UG175/UG178 reducer for RG58/50 (specify).......... .22

UG210S N pilug for RGE213214 Siver.......cveeeeee.
UGB38 N jack to PL258 adapter, teflon ..................

UG148A4 SO239 to N plug adapter, teflon ................. 6.50
UG255 S0239 to BNC plug adapter, Amphenol........ 329
S02384M UHF chassis mt receptacle Amphenol........... .89
GROUND STRAP-GROUND WIFIE

GS12 1/2" tinned copper braid . S R AT
HWO0E 6Bga insulated stranded w#n it b i A
AW14 14ga stranded Antenna wire CCS ................ . 14/ft

All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or write lor complete price list. Nemal's new 36 page CABLE AND CONNECTOR SELECTION GLNDE is avaslable
al no charge with orders of 850 or more, or al & 0ot of §4 with credit against nexd qualifying order

NEMAL ELECTRONICS,

INC. 12240 NE 14th Ave. N. Miami, FL 33161
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QUALITY TEST GEAR
YOU CAN COUNT ON

........

l @ ¢

$369.95*

INCLUDES 2 HOOK-ON PROBES INGLUDES 2 HOOK-ON PROBES
20MHz DUALTRACE 35 MHz DUAL TRACE % THE COMMUNICATIONS
Features component testing circuit for resistors, capacitors, wide frequency bandwidth—optimal sensitivity —delaved 52 4 9 5 00 SERVICE MONITOR THAT
digital circuits and diodes—TV sync filter—high sensitivity—  triggering sweep—nhold off—ALT trigger—single sweep TV sync

Z axis—XY mode—built-incalibrator—5X horizontal magnifier  5X magnification—XY or XYZ operation— HF, LF noise reduction WORKS HARDER FOR LESS.

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

UNSURPASSED QUALITY » SUITABLE FOR HOBBY, SERVICE & PRODUCTION

USEABLE *Add an ing you advanced testing capabilities at a very affordable price.
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3500 35 MHz2 12) Bx10CM 1 mV per div 50 MHz 60 MHz Continuous frequency coverage = Transmit protection, up to 100
All include high quality 1:1, 10:1 hook on probes, instruction/service manual with schematic and component fayoul. 1 year warranty. shipping. watts e CTS tone encoder, 1 KHz and external modulation
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e i
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C1-70 20 Hz-550 MHz < 50mv To 150 MHz 1 PPV 7 THz, 10Hz, 100Hz 139.95 RAMSEY FREQUEHGY COUNTERS
CT-80 10 Hz-600 MHz < 10my To 150 MHz 1PPM E 0.1Hz. 1Hz. 10Hz 169.95 . _ i
= UL S Wiz Ramsey Electronics has been manufacturing electronic
Lo s St il - 102, T Ll test gear for over 10 years and is recognized for lab qual-
: 1o bii N Lagl ? Ribe L Ttg 1R ity products at breakthrough prices. Our frequency coun-
< 100 mv @ 800 MHz ters have features and capabilities of counters costing
CT-80 '
WITH OV-1 10 Hz-600 MH2 < 10mv To 150 MHz 0.1PPM g 0. THz, 1Hz, 10Hz 229.90 LWiGe A5 kN,
OPTION < 180mv To 600 MHz

- PR-2 COUNTER PREAMP
RAMSEY D-4100 RAMSEY D-5100 Y 34955 The PR-2is ideal for measuring weak signals
smm— LCOMPACT HANDHELD DIGITAL it i;tutuﬂes f: ? r:: ;E:Eg Eﬂgrﬁéﬂ;zfﬂ-r fs | naitfﬁﬁg !ﬁgﬂ i l}d'ﬂglﬂﬂ
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BEmGu it frequency © great for PL tone measurements
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your pocket, you can take itanywhere, it
features full overload protection e 3%
digit LCD readout = recessed input jacks
» safety probes = diode check function
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function which beeps on zero Ohms,

MINI KITS—EASY TO ASSEMBLE—FUN TO USE—FOR BEGINNERS, STUDENTS AND PROS

PS-10B 1 GHz PRESCALER

Extends the range of your present counter to
1 GHz » 2 stage preamp = divide by 1000 cir-
cuitry = super sensitive (S0 mV typical) o
BNC connectors  1GHzin, 1 MHz out »
drives any counter
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ACCESSORIES FORRAMSEY COUNTERS

Telescopic whip antenna—BNCplug........ $ 895
High impedance probe, lightloading . ....... 1695
Low pass probe, audiouse. . .............
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Tiltbail, for CT-70,90,125. . . ... .........
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RAMSEY ELECTRONICS, INC.
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Penfield, N.Y. 14526
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Number 16 on your Feedback card

OSCILLOSCOPE

PREAMPLIFIER

A little about op amps and video amps

his article details the basic theory of op-

eration of a video amplifier and the con-
struction of a practical video amplifier proj-
ect. I built this project to expand the sensitivi-
ty of an older oscilloscope. Before I begin a
discussion on “‘video amplifier theory,” a
short review of operational amplifiers (op
amps) is useful.

Basic Amplifiers

An amplifier is an electronic circuit con-
taining Bipolar Junction Transistor (BJT)
and/or Field Effect Transistor (FET)
devices. These types of amplifier circuits
usually come packaged as ICs. These IC am-
plifiers generally provide voltage or current
gain. They may also provide power gain or
allow for desired impedance matching.

Amplifiers have many classifications.
There are low-frequency amplifiers, audio
amplifiers, ultrasonic amplifiers, radio fre-
quency (RF) amplifiers, wideband amplifi-
ers, op amps, and video amplifiers, each type
operating within a prescribed frequency
range or in a predetermined fashion.

Op Amps

An operational amplifier is a highly sophis-
ticated linear integrated circuit, a direct cur-
rent amplifier demonstrating high gain, high
input impedance, and low output impedance.
Originally the term referred to high gain,
high performance, vacuum tube direct cur-
rent amplifiers. It was designed to perform
mathematical operations with predetermined
voltage levels. Op amps were the basic build-
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Figure 1. Schematic symbol of a typical op-amp.

by Frank C. Pugh

ing blocks of analog computers, because they
could perform the mathematical operations of
multiplication, addition, subtraction, inte-
gration, and differentiation. The op amp used
today can still be used to perform these opera-
tions, and now also work in other useful cir-

“The op-amp is
the most commonly
used integrated circuit
in the industry today.”’

cuit designs. In combination with nonlinear
elements such as diodes, they may be used as
limiters, level detectors, and nonlinear func-
tion generators. By designing op-amp cir-
cuits that include other active components,
such as transistors, it’s even possible to mul-
tiply and divide analog voltages by taking the
logarithms and anti-logarithms of input
voltages.

The modern day device tends to operate at
lower voltages and does not have any of the
common problems associated with vacuum
tubes. Today’s op amps are in integrated cir-
cuit formats and still resemble the high gain
direct current amplifier which uses external
feedback for controlled responses. Users
working with op amps see that they adapt
well to a variety of industrial applications.
They can be designed to function as filters,
oscillators, pulse modulators, peak detectors,
signal-function generators, small signal recti-
fiers, instrumentation amplifiers, and a seem-
ingly endless variety of specialized circuit
applications. The op amp 1s the most com-
monly used integrated circuit in the industry
today.

The op amp schematic diagram looks like a
triangle. (See Figure 1). There are two input
terminals used to correctly address input sig-
nal information to the op amp. They are tradi-
tionally drawn on the left-hand side of the
schematic symbol as represented in Figure 1.

The input terminals are connected internally
to a differential amplifier located inside the
integrated circuit package. These terminals
are the inverting and noninverting inputs and
carry the symbols — and + respectively. The
device also has one output terminal, located
at the apex of the triangle, on the right-hand
side of the schematic symbol.

Under normal operating conditions, an AC
signal applied to the inverting terminal (—)
with reference to ground is 180 degrees out of
phase with the output signal. This inversion
may be difficult to see with a single trace
scope. A dual-trace oscilloscope, however,
compares the input with the output signal,
making the phase shift easy to see. An AC
signal applied to the noninverting terminal
(+) with reference to ground is in the same
phase as the output signal.

Of course, the op amp needs supply
voltages and external components added to
operate correctly.

Circuit Configurations

Circuits using op amps commonly display
properties radically different from those of
the individual devices themselves. For exam-
ple, the circuit’s closed loop gain, Aqy, 18
only a fraction of the device’s internal open
loop gain, Ag,;. In addition, the circuit input
impedance 1s often much different than the
operational amplifier’s internal input
impedance (although for some circuits it will
be the same magnitude). Output impedance
of the op-amp circuit is usually less than the
op-amp device. but the bandwidth 1s usually
greater in op-amp circuits. It’s best then to
make the first analysis of this circuit assum-
ing an ideal op-amp situation, and then to
modify the analysis for the imperfections in
the real world of circuit design.

The ideal op-amp has the following five
characteristics:

Infinite open loop gain A, = infinite

Infinite input impedance Z;y = infinite

Zero output impedance Zy =0
Zero offset voltage Vos =0
Zero bias current g =0
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The previous assumptions are by no means
complete. They are, however, the values
which influence most other characteristics.
The approximations simplify the analysis of
operational circuitry. For example, the as-
sumption of an infinite input impedance al-
lows the experimenter to ignore the loss of
any signal current into the amplifier’s input
terminal. The lack of bias current enables
him to neglect the effect of this variable.
Designers can apply these assumptions to
many circuits.

Video Amplifiers

The video amplifier’'s characteristics are
similar to those of the garden variety op-amp.
Typical performance differences between the
op amp and video amplifier are superior
bandwidth and gain characteristics. Whereas
both devices share ““ideal’” characteristics of
infinite gain, zero output impedance, infinite
input impedance, and an offset of zero, the
video amplifier averages a typical bandwidth
between 50 and 90 MHz. This compares very
favorably with the bandwidth average of 100
kHz for typical op amps. Some video amplifi-
ers have bandwidths as high as 100 MHz.

The gain of a video amplifier is usually
adjustable between 0 and 400, which trans-
lates to 50 dB. This compares to 100 dB for
op-amps. The internal phase shift of the video

“Some
video amplifiers have
bandwidths as high as
100 MHz.”’

amplifier doesn’t allow the use of negative
feedback to control gain. Therefore, most
video amplifiers display a limited output
voltage swing. For high-frequency opera-
tion, the output voltage swing is typically
limited to just a few volts.

Input stages of common video amplifiers
are designed so that, with the addition of a
few external reactive components between
the gain select terminals, the gain is easily
varied. The video amplifier IC can be made to
function as a high-pass. low-pass, or band-
pass filter by altering the external reactive
elements between the gain select terminals. If
a potentiometer is placed between these ter-
minals, the gain can easily be adjusted.

This project’s differential video amplifier
is the SK9017. Another integrated circuit is
the NE592, manufactured by Texas Instru-
ments. The SK9017 and the NE592 are simi-
lar video amplifiers that provide selectable
amplification. Most video amplifiers have se-
lectable gains of 10, 100, or 400. In addition,
most video amplifiers have adjustable pass-
bands. Study the manufacturer’s specifica-
tions when planning to substitute another in-
tegrated circuit for the specified one.
Specification sheets are readily available
from the manufacturer or component dealer
from whom the builder bought his op amp.
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When reviewing the manufacturer’s speci-
fication sheet, the designer sees that the input
stage of the video amplifier consists of a basic
emitter-coupled differential transistor pair
connected to a constant-current-source tran-
sistor configuration. This arrangement is typ-
ical of video amplifiers available today.

Oscilloscope Preamplifier

A circuit containing a single SK9017 video
amplifier, which is the only active compo-
nent, can be used to increase the sensitivity of
an older oscilloscope or frequency counter.
The circuit in Figure 2 shows a circuit which
provides about 20 dB voltage gain with a
frequency range from 0.5 to 50 MHz.

The builder can extend the low-frequency
response of this circuit by increasing the val-
ue of the 0.05 UF capacitor (or try removing
the capacitor). This capacitor connects in se-
ries with the input terminal. Another advan-
tage of this circuit 1s that it delivers a particu-
larly small level of input noise, measured at
approximately 20 gV over a bandwidth range
of 15 MHz.

The gain is calibrated by adjusting the gain
potentiometer connected between pins 3 and
10, as shown 1n Figure 2. One can adjust the |
kQ trimmer potentiometer for an exact
voltage gain of 10, which helps preserve the
scale factor of the oscilloscope.

Wiring Precautions

The mechanical layout of this oscilloscope
preamplifier is very important. Keep all leads
as short as possible. When using a PC board
for this project, keep all foil conductors as
wide and short as practical. This PC board
technique helps provide a low resistance and
low inductance signal path. It also minimizes
stray signal feedback.

Adequate grounding is the most important
wiring precaution in this construction. As
with all high frequency circuits, use a ground
plane and good grounding techniques. At
higher frequencies, device capacitances be-
tween IC terminals reduce voltage gain in the
preamplifier due to decreased capacitive re-
actance from an increase in frequency.

Ve +BYDC

~Yeo = =BVDC

Fipure 2. Schematic diagram of the oscilloscope
preamplifier using an SK9017 integrated circuit.
(Note that the [C pins are numbered differently for
the Texas Instrument 's NES92.)
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Figure 3. Swept frequency response of the oscillo-
scope preamplifier. (Note: the marker was set at
the half power point, or —3 dB. )

While device capacitance between termi-
nals affects the overall amplifier gain, the
capacitance that exists between input and
output terminals has the greatest effect. This
condition i1s known as the “*Miller Effect,”
and results in the effective capacitance be-
ing magnified by the voltage gain of the am-
plifier.

In summary, the ground plane should con-
nect all unused areas of the pattern side of the
printed circuit board. The ground plane then
provides a low resistance, low inductance
common return path for all signal and power
returns, and reduces stray signal pick up.

Other Considerations

This circuit uses positive and negative DC
voltages. To keep the supply voltage free of
ripple and noise, bypass each power supply
lead to ground. Solder the bypass capacitor as
near as possible to integrated circuit pins. A
0.1 YF capacitor normally suffices. Howev-
er, in high frequency and/or high gain cir-
cuits, a parallel combination of a 1.0 UF and
470 pF performs a suitable bypass.

The circuit easily mountedona4 cmx S cm
perforated board that had a sufficiently large
ground plane. I used no enclosure for this
circuit. There are no IC sockets, and all com-
ponents soldered directly to the *‘perf”
board.

Single-point grounding is recommended in
cases where point-to-point connections are
used, or where a ground plane 1s not used.
The input signal common, the load signal
common, and the power supply common
should be connected to the same physical
point. This eliminates ground loops or com-
mon current paths which may cause signal

modulation, distortion, or unwanted feed-
back.

Preamp Performance

[ tested the oscilloscope preamplifier with a
sweep generator and spectrum analyzer over
a frequency range of 0.5 MHzto 164.4 MHz.
Figure 3 shows the results.

As designed, the oscilloscope preamplifier
provided a voltage gain of approximately 10
(£0.1 dB) from 0.5 MHz to 50 MHz. It
actually only rolled off —3 dB at 54.10 MHz,

and so exceeded specifications as shown in
Figure 3. B8
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AUGUST
ROPA GA T’ON SUN MON TUE WED THU FRI SAT
1 2 3 4 5 6
by Jim Gray W1XU G G| GF F F
7 8 9 1o 1 aeans
F-G| FG| F-G G| GF| FP
Jim Gray WiXU For those interested in astro- 14 15 16 1 7 1 19 20
210 Chateau Circle nomical events, there will be a P =] P P.-F F F
Payson AZ 85541 partial eclipse of the moon for
North America. It can be seen 21 22 23 24 25 26 27
lonospheric Propagation best in the western part of the F-G G G G G-E F F
United States, on August 27th. 28 29 30 3 1
Although there will be some Propagation conditions will F-G G-F - F-G
good days, the month of August not be affected in any way by the : . -
is NOT expected to provide ex- eclipse. Keep checking the daily E—Eair G—Good P—Poor

ceptional HF propagation. The
worst conditions happen some-
time between the 12th or 13th and
the 16th or 17th. On these days
the magnetic field may be unset-
tled to active (A=10 to 30) and
the possibility of a solar flare is
likely. In this period the 14th, 15th,
and 16th are likely to be the
poorest days. The rest of the
month is expected to exhibit Fair
to Good conditions for propaga-
tion. The fall equinox, which will
occur in September, continues to
increase solar flux values and the
usually good DX conditions
surrounding.

chart for F=Fair; P=Poor; and
G =Good propagation. Trends are
shown by Double letters F-G, for
example.

Permanent records of sunspot
activity begin in 1611, only one
year after Galileo invented the
telescope. Until recently, observ-
ers didn't begin to unravel the
secrets of the causes of sunspols.
Galileo noted that the spots ap-
peared close to the sun's surface,
and that they seemed to rotate
with the sun. He noted that the
sun itself rotated on its axis once
every 27 days or so (the lunar
month).

In the mid-1700s, after a 100
years or so of accumulated data,
observers first noted the more or
less regular pattern, with sunspot
numbers increasing, decreasing,
and disappearing, over approxi-
mately 11-year periods. Cycle
periods so far have ranged
between 9-12 years, the average
being 11.2 yrs. No two sunspot
cycles are exactly alike.

In 1908, special photographs
of the sun, taken by Dr. Hale of
California’s Mt. Wilson observato-
ry showed that large sunspots are
surrounded by whirling masses of

luminous gas. Six years later, Dr.
Hale discovered that sunspots are
the centers of extremely powerful
magnetic fields. Scientists have
since developed detailed theories
about the origin and behavior of
sunspots.

Some sources are predicting
that Cycle 22 may well be the most
active cycle ever. They expect
peaking early, perhaps as early as
1989 or 1990, with extremely high
solar flux values and frequent
large solar/terrestrial distur-
bances. Cycle 22 will be a DXer's

Delight. I8
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7 3 Review reviewed by Larry Ledlow, Jv. NASE

Scanner

Radio Shack
PRO-2004

Top Performance at a Realistic Price

T he PRO-2004 scanner brings new life to
reception of VHF and UHF signals. Radio
Shack’s latest entry in the wide coverage re-
ceiver market will knock the socks off just
about any scanner enthusiast. This receiver
boasts an abundance of features listeners
only dreamed about a few years ago. Anyone
who needs or wants serious scanning power
between 25 and 1300 MHz should take a long,
hard look at the PRO-2004.

The receiver is truly wideband, covering
25-520, 760-823.945, 851-868.945, and
896-1300 MHz. Note the conspicuous ab-
sence of the 800 MHz cellular telephone
band. This coverage is easily restored with a
simple modification (see the sidebar). The
PRO-2004 features AM, narrowband FM
(NFM), and wideband FM (WFM) demodula-
tion, which are user-selectable on any fre-
quency. The receiver also has the smaris to
automatically select reception mode accord-
ing to frequency.

With 300 memories in ten banks, listeners
can customize their scanning by selecting any
or all banks for reception. (Note that a simple
modification will increase the memory to 400
channels!) Users can also lock out specific
channels. To aid in searching such a broad
frequency range, the receiver will memorize
up to ten search ranges. Also, it will search in
5, 12.5 and 50 kHz steps at either eight or 16
steps per second (up to 20 steps or channels
per second with modification). Now that's ver-
satility.

A Closer Look

The PRO-2004 measures 2-% x 10-Ya x 9
inches and weighs 7 pounds. Its front panel
features 29 color-coded function and pro-
gramming keys, volume and squelch knobs,
dimmer and '‘sound squelch'’ buttons, a
miniature headphone jack, and a multifunc-
tion green liquid crystal display. The LCD
shows channel number, frequency, operation
mode (SCAN, MANUAL, SEARCH, PRIORITY, PRO-
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GRAM
), delay
status, : e
reception

mode (AM,
FM, WFM),
step size, lock-out
status, monitor

channel/memory bank number, battery condi-
tion, and error status. The rear panel features
external speaker and recording jacks, an in-
put jack for 13.8VDC, memory backup battery
compartment access panel, a sensible BNC
antenna connector, a 10 dB attenuator
switch, the AC power cord, and the CPU reset
switch.

““Of course, a simple
touch of the scan button
initiates scanning
across all 300
memories.”

The 24-page operating manual is fairly
complete with detailed function descriptions
and operating instructions. It also lists a num-
ber of frequency ranges of interest, listening
pointers, and troubleshooting tips. A sche-
matic would have been nice. The block dia-

wfm é \\

Number 19 on your Feedback card

Radio Shack

Tandy Center

Fort Worth, TX 76102
Price: $420

\ \

]
L]
i
.
A L

gram printed in the manual is relatively unin-
formative, since it lacks information about the
three intermediate frequencies, the sound
squelch circuit (more on that below), and a few
other items of interest. The manual does, how-
ever, recommend contacting Radio Shack’s
National Parts Department for the most accu-
rate schematic and parts lists.

Getting started is straightforward. Pro-
gramming a frequency into a memory requires
only three steps: channel selection, PROGRAM
mode selection, and frequency entry from
the keypad. The scanner will accept any
frequency within the bands listed above,
but it will round off frequency values to the
nearest 5 or 12.5 kHz depending on the band.
For example, 101.143 MHz entered from
the keypad will become 101.140 MHz in the
memaory.

Of course, a simple touch of the scan button
initiates scanning across all 300 memaories.
Users can select the two second delay feature
lo cause the receiver to resume scanning two
seconds after a transmission ceases. This is
often adequate to catch both sides of a con-
versation, but | would prefer an adjustable



delay time, perhaps up to five or more
seconds. Without the delay selected,
scanning will resume as soon as the received
signal drops. Listeners can force scanning to
resume by hitting the scan button again.

The user can lock out unwanted channels
by selecting them manually and hitting Lock
ouT. The Lock ouT REVIEW button will display all
locked out channels for easy review. Entire
memory banks can be locked out by pressing
the appropriate numbers in the scan mode.
The receiver only allows one priority channel,
but any of the 300 memories can serve as the
priority channel. In scan or manual modes,
this function will check the priority channel for
activity every two seconds.

| strongly advise buyers to read the manual
first and follow its step-by-step instructions.
Listeners experienced with only Uniden or Re-
gency scanners will find a number of mysteri-
ous functions on the PRO-2004 keyboard.
They must also understand the importance
and uses of the memory banks to best use the
scanner's features.

Harnessing the Features

With such a wide frequency coverage, the
PRO-2004 would be almost useless without
its sophisticated search functions. An
eleventh bank of ten memories serves as a
temporary storage location during frequency
searches. Further, the scanner will retain up
to ten different search ranges, a handy feature
that allows the listener to search for specific
services with- out constantly reprogramming
search limits,

““Best of
all it’s
affordable!’”’

Suppose an operator wants to scan the
two meter and 70 centimeter bands for
repeater activity. He first selects the program
mode, chooses the first search range with
1 UmIT, enters 145 MHz (lower limit #1), hits
the umiT key again, and enters 148 MHz
(upper limit #1). He then chooses the second
search range in a similar manner and enters
440 and 450 MHz upper and lower limits.
These search ranges are retained, and the
listener can select either one with two key
strokes.

The pirecT button will begin a search in a
selected direction and without specific limits.
Up or down arrows initiate search in their
respective directions for both limit and direct
modes.

When the listener hears a signal of inter-
est, he can hit the moniTOR button to store
it in one of ten temporary memories. These
temporary memories are highlighted at
the top of the LCD, and the selected one
blinks on and off. To move a frequency from
temporary to permanent storage, the user
needs only to execute as few as three key
strokes.
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The Hidden Secrets of
the PRO-2004

by Michael J. Senff KB6LCN

The PRO-2004 scanner was made to scan 25 MHz to 520 MHz and 760 MHz to 1300
MHz. The receiver had been modified so that it would not scan parts of the B00 MHz
band. These frequencies are the cellular phone frequencies. When trying to program
in a 800 MHz frequency, the unit will give an error message on the diplay.

After programming in all of the cellular, police, and air navigation frequencies, |
found that | only had 90 channels left. | ordered the service manual and modified the
unit to 400 channels.

The tools needed to modify the unit are: soldering gun ( 25-40 watts), solder and a
phillips screw driver. A cloth or newspaper should be placed on the work area.

The unit should be unplugged from the wall outlet. Remove the four screws on the
back of the scanner and slide the casing off. Turn the unit upside down so that the
faceplate is closest to the constructor. Locate PC-3. This is the central processing unit
or CPU printed circuit board. Remove the five connectors labeled cn 501, cn 502, ¢n

503, cn 504, and cn 505. Remove the seven screws on the edge of the circuit board

and remove the board from the scanner. Turn the board over. Note the location of
diodes D-502-D-515. D-513 may be on the underside of the board. There should be a
diode close to the edge of the circuit board about one inch away. Remove diode
513-(D513). This enables the scanner to scan all of the 800 MHz band!!!

Take the removed diode and solder it to the position for D-510. This tells the CPU’s
ROM to access more memory in order to have 400 channels. A diode installed at
D-514 will increase the scan rate to 20 ch/sec. Reassemble the scanner in reverse
order. Make sure that all connections are made.

| hope these modifications were enjoyable. Remember that what is heard cannot be

Diode Functions

repeated to anyone or used for personal gain. It is for enjoyment only.

d-510 In circuit, scanner will have 400 memories.
d-512 In circuit, it will step 30 kHz from 825-844.995 and 870-889.995 MHz.

d-512 Removed, it will step 12.5 kHz from 825-844.995 and 870-889.995 MHz.
d-513 In circuit, it will not scan 825.844.995 MHz or 870-889.995 MHz.

d-513 Out of circuit, it will scan all of the 800 MHz band.

d-514 In circuit, scanning rate increases to 20 channels per second.

(Ed note: These modifications are made at your own risk.)

Smart Squelch

The PRO-2004 has two squelches. One
operates in a normal fashion, but the *‘sound
squelch” feature is special. When the scanner
stops at a frequency during scan, search or
priority modes, the sound squelch checks
for audio modulating the carrier. If the carrier
is truly dead (unmodulated), then scanning
will resume 0.5 seconds later with the sound
squelch turned on. Noisy signals or those with
low-level modulation may not be received
properly with the sound squelch turned on.
| did not find this feature very useful, but
listeners in RF-congested areas may discover
the sound squelch is essential.

The tep-mounted, three-inch speaker pro-
vides plenty of audio for most environments,
including my truck bouncing down some of the
roughest mountain roads in this part of New
Hampshire. Though obviously not designed
as a mobile scanner, since it lacks a mounting
bracket or holes to accommodate one, it

r

worked quite satisfactorily sitting on the
truck’s floor or passenger seat. Speaking of
audio, the tape output provides approximately
600mV into 10k(2, which will easily drive most
properly functioning recorders.

Tops!

In short, I'm impressed. After more than
three months in nearly round-the-clock
use, my PRO-2004 scanner performed
flawlessly. | hardly missed a cosmonaut’'s
comments or a volunteer fire call. I've been
a scanner buff for more than a decade,
and the 2004 gave me almost everything |
could want in a VHF receiver. | would have
liked a signal strength meter, automatic fre-
quency entry into memories during search,
perhaps a video demodulator option, and
even computer control facilities, but this little
radio has a heck of a lot going for it. Best of all,
it's affordable!

Radio Shack gives us listeners something
to cheer about—the PRO-2004! k&
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NEew probucTs

Compiled by Linda Reneau

PRODUCT OF THE MONTH

STONE MOUNTAIN ENGINEERING

Stone Mountain's KW-QSYer for Kenwood rigs provides high
speed keying and easy frequency selection. Its full-size keypad is
inclined at a ten degree angle for comfort as well as speed.
Popular with contesters and blind operators. The QSYer is a tiny
computer terminal in an all-metal housing, measuring 3.1 x 3.5 x
2 inches. It has an internal speaker that sounds a different tone
for each key. The KW-QSYer works with the TS-940 series (with
the Kenwood IF-10B interface), the TS-440 series (with the IC-10
interface), the TS-140 series (with the IF-10C interface), the TS-
711/811 series (with the IF-10A interface), and requires an 8-16
V, 100 mA, external DC supply. The sister models are available
for the 757GX, 757GX-ll, 767GX, and the 1C-735. Priced at
$89.50 plus $2.50 shipping. A companion 12-volt DC wall supply
for the KW-QSYer is $10. For more information contact Stone
Mountain Engineering Company, Box 1573, Stone Mountain GA

30086, 404-879-0241. Or circle Header Service number 201.

ELECTRONIC PROCESSING, INC.

The MRA-3 Multiple Receiver
Adapter from Electronic Process-
ing, provides SWL listeners and
scanner owners with a way of con-
necting more than one receiver to
an antenna. Using BNC jacks, the
MRA-3 will connect up to three re-
ceivers to one antenna. With an
internal amplification stage, the
MRA-3 assures equal or better
signal strengths than with the an-

X -;FS T 1‘%& o
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tenna connected to only one re-
ceiver. The MRA-3 is powered by
115 VAC at less than 5 waltts. 12
volt DC models are also available
on special order. Pricing starts at
$69.95 and quantity discounts are
available. Order from Electronic
Processing, Inc., Sales Depari-
ment, PO Box 708, Medford NY
11763; 516-764-9798. Or circle
Reader Service number 210 for
more information.
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TRUE VALUE SOFTWARE

The True Value Software
TVS701B repeater controller can
be remotely configured without
ROMS or jumpers. The unit offers
voltage telemetry and alarms to
monitor batteries and power lev-
els. A watchdog timer and EEP-
ROM protect the unit from power
failure. TVS701B has 74 func-
tions, four levels of control securi-
ty, digital inputs and outputs for
auxiliary control, and alarms.
Assembled and tested: $190.
For more information contact True
Value Software, 2805 E. Sherran
Lane, Phoenix AZ 85016; 602-
956-4259. Or circle Reader Ser-
vice number 202.

ACE SYSTEMS

Ace Systems offers the battery-
operated Opto Keyer with a built-

in speaker, isolated output with no
mechanical T/R switching, re-
verse polarity protection, self-
completing dots and dashes, LED
status indicator for keying and
battery. Price is $39.99 plus $3
shipping. All products are guaran-
teed for one year. Call or write for
more information to Ace Systems,
RD 1 Box 83, Wilcox PA 15870,

814-965-5937. Or circle Reader
Service number 203.

CES has a new model 510SA-I
telephone autopatch for fixed sta-
tion and repeater applications.
The 510SA-ll has multi-digit
DTMF connect code, activity
timers, CW ID, toll restrict, and
disconnect override code pro-
grammable with any DTMF tele-
phone with security code access.
Also, it has remote operation

COMMUNICATIONS ELECTRONICS SPECIALISTS, INC.

by security code, repeater logic
control, reverse patch capability
with automatic ringout on inbound
calls. Accessories are also avail-
able. The list price is $583.33.
Contact CES, 931 S. Semoran
Blvd., Suite 218, Winter Park FL
32792. For more information
circle Reader Service number
209,

SPI-RO
MANUFACTURING, INC.

Spi-Ro Manufacturing’'s SP-6-
CB surge protector, rated at 15
amps, 125 V, 60 Hz, is equipped
with an EMI/RFI filter and UL-list-
ed surge suppressor. It has 6 out-
lets and a resettable circuit break-
er. Protects electronic equipment
from voltage surges and spikes on
the incoming power line. The
maximum spike current is 4,500
amps. Priced at $29.95. Contact
Spi-Ro Manufacturing, Inc., PO
Box 1538, Dept. S, Henderson-
ville NC 28793. For more informa-
tion circle Reader Service number
204,




HAL-TRONIX
and
ANTENNAS WEST

SunFlex, a lightweight, durable,
and flexible Sovonics solar bat-
tery charger, is available from Hal-
Tronix. SunFlex is equipped with
blocking diodes to prevent dis-
charge of the battery at night or on
cloudy days. MA-2, the most com-
pact generator, can be plugged
into a cigarette lighter. MA-3
maintains boat or RV batteries.
The MA-5 can power portable ra-

dios. MA-10 gives standby power
for deep discharge batteries. MA-
20 is useful for versatile mounting
applications, and MA-30 may be
used for single applications or ar-
raying. The price range for these
product is $80 to $475. Contact
Hal-Tronix, 12671 Dix-Toledo
Hwy., Southgate MI 48195. An-
tennas West address is 1971 N.
Oak Lane 1300 E., Provo UT
84604, 801-374-1084. Circle
Reader Service number 208 for
more information.

MICROWAVE FILTER
COMPANY, INC.

Microwave Filter Company has
a series of 6556 notch filters.
Installed in the filters is a block
band to eliminate strong ter-
restrial interference and to clear a
dedicated service channel. These
fiters are pretuned, but are ad-
justable in frequency and band-
width. Model S6556 is a single
notch filter. While Model D6556
has two notches with 10 MHz be-
low and above channel center.
Notch loss is 16 dB minimum at
the factory set bandwidth of 3
MHz. The units may be retuned
+/— 25 MHz minimum. They
have type F connectors and an
impedance of 75Q. The price
of the S6556 is $139, and the
D6556 is $249. Contact Linda
DeCoursey for a copy of Bulletin
09, which describes this series of

filters. For technical information,
contact Steve Shafer, Microwave
Filter Company, Inc., 6743 Kinne
St., East Syracuse NY 13057,
800-448-1666 or call collect 315-
437-3953 for New York, Hawaii,
Alaska, and Canadian residents.
For more information circle Read-
er Service number 212.

PERIPHEX, INC.

Periphex has a new battery
pack for the Kenwood TR-2500/
3500 and the TR-2600A/3600A.

The PB-255/26S, 8.4 V/900 mA
battery pack has double the ca-
pacity of the original PB-25 or -26
packs. It is compatible with the
Kenwood ST-2 base charger, MS-
1 mobile charger, and the trickle
wall charger. The PB-255/26S in-
cludes overcharge, over tempera-
ture, and short circuit protection.
Priced at $65 plus $3 shipping.
Contact Periphex, Inc., 149
Palmer Road, Southbury CT
06488; 800-634-8132. In CT, 203-
264-3985. For more information
circle Reader Service number
206.

BRADLEY & ASSOCIATES
MARKETING

Available from Bradley & Asso-
ciates is the 13 2lb LVM-3 Wind
Generator, made by L.V. Motors,
for charging 12/24 V lead acid
batteries. It incorporates a 12-
pole, 3-phase permanent magnet
alternator, 30-inch diameter fan,
an aluminum tail fin, and requires
no special installation. The LVM-3
generates high output at moder-
ate wind speeds. It is thermally
protected from overloading during
periods of constant high winds.
An optional shunt regulator to
prevent battery overcharge at an
unattended installation is also
available. The suggested retail
price is $1,098. LVM/Bradley &
Associates Marketing, 5147
South Harvard, Suite 123, Tulsa
OK 74135. Circle Reader Ser-
vice number 207 for more infor-
mation.

; W e EGEER

CooperTools™
The Weller® Pyropen from
CooperTools™ may be used as a
soldering iron or hot air gun. With
push-button ignition, it's useful for
single-handed and field opera-
tion. The 4.4-ounce cordless Py-

ropen has about three hours burn-
ing time before it needs refilling.
The price is $76.40 and it is avail-
able from CooperTools™, PO Box
728, Apex NC 27502. For more
information circle Reader Service
number 205.

AVCOM

Avcom introduces the PSA-35A
Portable Spectrum Analyzer with
a standard center frequency
band, calibrated from 1250 to
1750 MHz to cover European
BDC frequencies. Also included is
a switch selectable 2 dB/division
or 10 dB/division sensitivity func-
tion. Avcom’s PSA-35A also cov-
ers 10to 17750 MHz and 3.7 to 4.2

GHz, a built-in DC block with +18
VDC for powering LNAs and
LNBs, signal amplitude display,
and rechargeable battery with
charger. Priced at $1,965. For
more information contact AVCOM
of Virginia Incorporated, 500
Southlake Blvd., Richmond VA
23236; 804-794-2500. Or circle
Reader Service number 211.
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CAT 1O RS-232
INTERFACE

Simple computer control for Yaesu Equipment

W ith the advent of today’s modern

radios comes the convenience of
memory channels. Some rigs have a few and
others have hundreds. This 1s a very nice
feature, but how can anyone remember all
those frequencies without a list?

Why not let the computer do the work?
After all, the machine has a way with num-
bers. This project allows the user to interface
a Yaesu radio with a PC. I have tried using an
IBM PC with a shareware program called the
Yaesu FT-757 GXII CAT Program, written
by Dick Roux N1AED.

With this program the user can read the
status of most front panel controls (including
S-units) or change them from the keyboard.
Also featured is a station directory in which
the user can store names, frequencies, and
modes on disk. Then, by punching a couple
of keys, the station directory is loaded into
the radio.

This program is available on several bul-
letin board systems. Dick’'s latest version
(2.0) is no longer available as shareware.
This latter version is very smooth running
and allows 480 entries in the station directo-
ry. It will run on a color or monochrome
system. More information on this program
may be obtained from Dick for an SASE.

by Mike Roberts N9CLX

One-Evening Project

If using a Yaesu rig with the CAT system
feature, and an IBM or compatible PC, the
only additional component needed is a logic
interface. Basically, this circuit converts the
+ 3 volt logic levels in the transceiver to the
RS-232 standard for connection to a serial
port. The idea of controlling a transceiver
from a computer is not new; after all, Yaesu
sells an interface for under $100. They do not
however, as of this writing, have a program
for the IBM and compatibles. This projectisa
very low cost alternative to the commercial
device. 1 assembled this project in one
evening, although it was a late one! All parts
except the mini-DIN connector are available
at Radio Shack.

Circuit

This is a fairly simple project consisting of
only two CMOS devices, the MC1488 trans-
mitter chip, and 1ts companion the MC1489
receiver. Data from the computer is taken
from pin 2 (transmit) on the serial port and 1s
routed to pin 1 of Ul. Ul changes the signal
level from plus and minus 10 volts to 5 volts
on its pin 3, which connects to pin 3 (serial
input) on the CAT jack. C1 1s included to
prevent false trigger-
ing on transient
waveforms.

The other half of
this circuit functions
similarly, but in re-
verse. Data from pin

Photo A. Inside the CAT to RS-232 Interface.
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2 on the CAT jack (serial out) goes to pin 2 on
U2. U2 changes 5 volt signals to plus and
minus 10 volts on pin 3, and this connects to
pin 3 (receive) on the computer’s serial port.
R1 1s a pull down resistor on the input of the
transmitter chip. It keeps the voltage on pin 2
below two volts when the data link 1s idle.
Jumpers between pins 4-5, and 6-20 on the
DB-25 connector are necessary to provide the
computer’s serial port with the proper hand-
shaking signals for an online state.

Construction

Since there are only a few connections to
make, I assembled this circuit on a Radio
Shack dual IC board (see parts list). Just keep
track of the pin numbers and solder the wires
to the pads around the edges of the board. The
layout is not critical, but to avoid loops, tie all
signal grounds together at one point with the
power supply common lead.

Sockets can be used for the IC chips for
casy replacement in case of trouble in the
future. The user can also use sockets for the
data connectors, but since it’s much easier to
just drill a hole, I opted to solder the leads
directly to the circuit board. First install all
the components on the board and wire in
jumpers where necessary. Then pass the ca-
bles through the holes drilled in the cabinet
and solder the free ends to the board.

A bipolar power supply is required for this
circuit. I have included a sample diagram of a
typical supply of this type. The power trans-
former is a small plug in type. Output voltage
should be somewhere between 14-18 VAC at

Photo B. The completed interface.
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50 mA or better. For regulation, 78XX and
T9XX series three terminal devices can be
used. These can be 9 or 12 volt chips for the
driver, and 5 volts for the receiver chip. The
RS-232 port is not too fussy. It will work
from plus and minus 7-15 volts. U2, howev-
er, requires five volts, which is its maximum
source voltage. Supplies of this type are well
documented in past 73 issues and ARRL
handbooks.

Use twisted pair shielded cables for the
signal lines. This will keep out stray RF
and magnetic fields emanating from within
the shack. Since the rigs and serial ports

Figure 2. Typical power supply.

have RFI suppression built in, I did not
use any additional measures. If RFI is a
problem, try putting some ferrite beads on
the cables.

The CAT jack on the transceiver 1s a six-
pin mini-DIN type. If the user has an 8-pin
type, it can be modified by carefully pulling
out the two center pins from the back of the
plug with needle nose pliers. The DB-25 con-
nector is usually a female type, but don’t
tempt Murphy, eyeball the port first. Jumper
the pins as shown in the diagram. This allows
the port to operate in full-duplex mode with-
out any additional control signals.
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or 3. Now plug in the
connectors and pow-
er everything up.
The CAT program
[ mentioned earlier is
configured to use
COM 1, so make sure
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there just follow the
prompts, and have
fun!

If for some reason a
problem occurs, a
digital voltmeter can
be used to see if data
transitions are occur-
ring on the line. Try
sending a command
from the keyboard
while monitoring pin

2 on the DB-25, If the user gets a quick
voltage swing, all is well so far. Now move to
pin 3 on the mini-DIN connector and try
again. Troubleshoot the U2 side of the circuit
in the same manner. Problems caused by Ul
will show up as inability to access the
transceiver. Inability to get a status display
would point to a bad U2, if the configuration
portion works.

Use Your Imagination

For those fluent in programming lahguage,
there are many possibilities for this device.
How about assembling a program to compen-
sate for doppler shift during an OSCAR pass?
Or maybe a small basic program that would
tune in WWYV at preset times, input the signal
strength and store the data in a disk file. The
user could then recall the data to compare
notes on propagation prediction charts.

I have found the CAT-to-RS-232 interface
to be a very handy device, used to enhance the
operation of a modern transceiver. An excel-
lent way to control all those bells and whis-
tles. If the user has any problems or ques-
tions, I can be reached via the WA9UXP
BBS/145.070 MHz, located in northern
Indiana.

The CATT757 GX program is available
from Dick Roux NIAED, 25 Greenfield
Drive, Merrimack, NH 03054 .50

PARTS LIST

1. 2.2k resistor
2. MC1488 driver (276-2520)
3. MC1489 receiver (276-2521)
5. Dual IC PC board (276-159)
6. DB-25 connector (female)
(276-1548) & (276-1536)
7. 6 pin mini-DIN connector
(cat. #N7372) Edlie Electronics
8. LED iR
9. SPST switch
10. Cable (twisted pair wishield)
11. Cabinet (270-210)
12. Power Supply, +5VDC, +15VDC
(see text)
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' ®%¥ Super Comshack 64 ***
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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
COMPUMA)L

26 W. Boylston St.
W. Boylston, MA 01583

(617) 835-2722

* Interference Location
* Stuck Microphones
* Cable TV Leaks

* Security Monitoring

CIRCLE 15 ON READER SERVICE CARD

* VHF and UHF Coverage
* Computer Interface

* S'paa&h Synthesizer

%* 12 VDC Operation

New Technology (patent pending) converts a‘nyiﬁr'H:F or UHF FM receiver into an
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.
DOPPLER SYSTEMS,INC PO BDH 31319 H

(602) 488-9755

Display your name, call and hometown
on our top quality summer mesh cap
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BE SURE TO INCLUDE COLOR

CUSTOM EMBROIDERED
QUALITY HAM HATS

with white seamless front and matching bill
They come in royal blue, red or brown with matching

95
in red or navy blue with white thread $8 ea
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call (max. 6 lirs), city & state (max. 14 ltrs)

Send Check or Money Order, Plus $3.00 Shipping
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MADE IN LLS.A
AUBURN, WA 95001

INFORMATION:  206-7T35-0374
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WORLD’S SMALLEST
WEATHER STATION

THE TW-2 MICRO WEATHER STATION INCLUDES
ACOMPUTER MODULE, THE AN-2ZANEMOMETER,

AND I OF LEADIN CABLE.  FOR ONLY $159.95.
WIND SPEED AUTO SCAN

WIND DIRECTION METRIC /| STANDARD
WIND CHILL FOUR WAY POWER
WIND GUST RECORD NICAD READY
TEMPERATURE MOUNTING OPTIONS

HI/LOWTEMP RECORD ONE YEAR WARRANTY

GUARANTEED * *

MAGNAPHASE INDUSTRIES, INC.
1502 PIKE STREET N.W.

M/C & VISA

ORDERS ONLY: 800-322-1502

FAX: 206-T15-H44

v

CIRCLE 336 ON READER SERVICE CARD



SOLDER IRON

Number 21 on your Feedback card

AUTO SHUT OFF

A redeeming safety switch

H ams who can begin a soldering project
and run from start to finish uninterrupt-
ed are truly fortunate. This device was put
together for the other 99% who must work
our construction time around obstacles.
Backyard dog and kid fights are common and
usually go from *‘noisy’” to **painful’” quick-
ly if not broken up. The wife’s car requires
constant maintenance, and friends with bro-
ken TVs, radios, CBs and other electronic
goodies appear regularly to get in the way of a
non-stop start-to-finish job.

Returning to the shop to find a solder iron
tip burnt to a black flaky crisp, after being left
on for two days, got old fast. It also happened
often enough to initiate a search for a time
controlled auto-shut-down circuit for the
iron. Straight timing circuits are useful, but
they usually wait until the wrong moment to
automatically shut off without warning.

Helpful Reminder
This project will not solve all the problems

Robert P. Krieger, Jr. KAOQHYV

around the shop, but it can help with the two
previously mentioned. The heart of this
device was published nearly 10 years agoasa
circuit fragment. ! It has worked well in many
modified ways for a long time. Basically this
circuit, when turned on, will time 15 minutes
(approximately) then shut off. . .BUT.. .20
seconds before it shuts off, it will give a one
second tone telling the user to reset the timer
for another 15 minutes, if a hot iron is still
needed.

In an attempt to maintain ‘‘quick and easy ™’
project status, theory will be brief. Essential-
ly we have: 1) a regulated power supply; 2) a
logic and timing circuit; 3) an optically-
isolated high voltage control circuit.

CMOS “*“NAND" gates are wired as one-
shots, and a tone generator controlled by RC
time constant, make up the heart of the logic
circuit. Regulating the power supply will
help to keep timing consistent and an optical-
ly isolated Triac handles the job of AC
switch.
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Figure 1.

There are actually three RC timers here.
R8 and C1 control the initial time on period
(15 minutes). R6 and C3 determine how long
the tone is produced (one second). R2 and C2
vary on how long the device stays on AFTER
the tone (20 seconds).

The RC combinations are flexible and can
be varied to the individual needs but bear in
mind, an unattended soldering iron can start a
fire in less than 15 minutes, so this project
also has a redeeming safety value.

Photo A. Completed project with solder iron in
holder. Fuse and LED mounted on end of the box.

Photo B. Completed project showing line socket
and switch on side, reset button and iron holder on
top, fuse and LED (D-6) on end of box.
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Photo C. Parts placement in plexiglass box. Note:
series wired switch and fuse. Also D-6 mounted

next to fuse using extension wires.

All parts, with the exception of the female
117 V line socket, are available at Radio
Shack for about $30 total. Mail order shop-
ping can cut the expense markedly and a well
stocked junk boxes could yield virtually all
the parts. The line socket is available at near-
ly any hardware store.

Photo D. Closeup of PC board. Note: Orientation
of diodes D1-D4, also Q3, voltage regulator and
IC chips.

There is nothing exotic about the circuit,
point-to-point wiring or a printed circuit
board will work.

Using the PC board

Read the entire process, then place the
transformer so the secondary faces the short

Figure 2.
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Photo E. 10k resistor tack soldered piggyback to
R8 in foreground. Note: Orientation of trans-
former, Q3, 04, IC2 and IC3.

end of the board. Solder each part when in-
stalled except when noted. Install diodes D1-
D4 observing polarity. Install capacitor C5
(1000uF 25 V radial) voltage regulator Q3.
The side with the numbers on voltage regula-
tor (Q3) should face D1-D4. Temporarily
solder a short piece (about 12 inches) of wire
in the hole at point **C""-solder another short
piece of wire (about 12 inches) in the point
““B"" hole. Connect a DC voltmeter to these
points—"*C"" being positive. Solder test line
cord in holes at **D"" and “'E.""

A few words concerning test cords and
safety is in order at this point. If constructed
as in Figure 4, the test cord i1s useful for
testing transformers and other temporary
connections to line-operated devices (this
project included). The user must put the fuse
inthe *“*hot’’ line, and use a polarized plug. If
the fuse and polarized plug are left out, it
creates what the old timers call a *‘suicide
cord."’ The results may be a nasty shock and
possible burns, or worse, ‘‘Permanent
Ground Potential " (R.1.P.).

The next step utilizes 117 VAC line volt-
age. Use common sense and be careful. Time
for the first smoke test. Plug in the line cord
and observe the voltmeter. The transformer
may rattle if not bolted down-this is normal.
Proper indication is 12 volts DC plus or mi-
nus 5%. (11.4 to 12.6 VDC is acceptable.)
Record the voltmeter reading. Any large
variation from 12 VDC means trouble and
should be corrected.

Upon confirmation of correct regulated
voltage, proceed as follows. Unplug line
cord! Solder in place IC sockets, R1 through
R10, D5, D6, Cl through C4, (observe po-
larity on C1, D5 and D6) C6, C7, M.O.V.,
Q1, and Q2. Do not install Q4 or put IC’s in
the sockets yet!

Check for solder bridges on IC sockets,
and solder splash anywhere else on the
board. If all appears correct, once again plug
in the line cord and observe the voltmeter
(set up as before). Reading should be same
as earlier recorded. Any variations again
mean something is incorrect and should be
checked before continuing. Unplug line cord
again!

If all is well, solder two wires to points
marked *“*SP'" and connect to an 8Q or
more speaker. Solder a short wire to point
**A’", then connect wires from points **A""



Photo F. Placement and orientation of diodes D1-
D4, 03, 04, and IC chips I, 2, and 3.

#18 LAMP CORD

IN-LINE FUSE
HOLDER I/2A FUSE
IN "HOT" SIDE

POLARIZED
PLUG

LARGE PRONG (NEUTRAL SIDE)
SMALL PRONG [HOT SIDE)

Photo G. Transformer in place as are diodes D1-
D4, C5, M.O. V., and voltage regulator 03, ready
for first smoke rest. (Black wire point B - red wire
point C)

for bridges and splash, then reinstall IC's
1 and 2. For the final test, plug a 75 watt

Photo H. Placement and orientation of trans-

former, diodes DI-D4 and regulator Q3.

L =*TV TURNOFE"’ by Jeffrey A. Sandler,
April 1979 CQO Magazine .

Figure 4.

and ‘B’ to switch S-1. Unsolder wire point
“*C."" Its only purpose was to test the
power supply section and it will no longer be
needed.

Temporarily tack-solder a 10k{ resistor in
parallel with R8. This will cut the main tim-
ing (15 minutes) cycle down to about 30 sec-
onds for test purposes.

Circuit Test

Observing CMOS precautions, install IC
chips 1, 2 and 3. Looking at the PC board
with the transformer on the right side, the #1
pin of all three IC chips should be at the top
left corner of the chip. Check the board one
final time, then plug in the line cord and push
the pushbutton switch. D6 should illuminate.
Approximately 20 seconds later, the tone
should sound for 1 second, and D6 should go
off about 10 seconds after that.

Once this i1s confirmed, unplug line cord,
remove IC’s 1 and 2 and solder in Q4. Q4
should be positioned so that the side with the
numbers is facing toward D1-D4. Solder the
wires in the two holes marked **"LOAD"" and
connect them to the female line plug. Unsol-
der the test line cord from points **D"" and
““E’’-install a permanent line cord in points
“D* and “*F."" Wire a switch (52, SPST) in
series with a panel-mount fuse, and solder the
switch wire to the second hole at point **F,”
and the fuse wire to point **E.""

The entire project was mounted in a plastic
box made of % -inch plexiglass. If a metal box
is used, be sure to isolated the PC board from
the metal.

After all the soldering is completed—-check

(or less) lamp into the female line
socket, (LOAD) for visual confirma-
tion of proper operation. If everything
works properly, clip the 10k resistor
off of R8, mount S1, S2, fuse holder,
and the speaker, into the box. Switch
S1 may or may not turn the project on
(the reset button might have to be
pushed again), but it should always
turn the project off! The project does
its job if 1t switches S1 off.

Use a '2-amp fuse in the holder.
Without heatsink or modifications,
this circuit will safely handle a 50 watt
or less soldering iron.

A few words of caution: CMOS
chips and line voltage have contradict-
ing safety procedures. In working with
CMOS, the user should use a ground-
ing wrist strap connected to a good
ground. In working with line voltage,
the builder should never be grounded,
period! Do one then the other. If in
doubt of CMOS procedures, skip the
grounding wrist strap. . .it would be
better to zap a chip than zapping one-
self!

Construction Hints

Rather then looking at D6 through
the clear box, put extension wires on
D6 and mount it on the box. A socket
for IC3 can be made by cutting an
extra 14-pin socket in half.

The solder iron holder on top of the
box is constructed of #14 (or larger)
copper wire folded double and twisted
together tightly in an electric drill. It
was then formed into a spiral shape
using a large paint brush handle as a
form. Form a small loop at the bottom
for a 6-32 bolt and nut to hold it in
place.

Radio Shack has some excellent
“‘bulk’’ packages, resistor pack #271-
312, transistor pack #276-1617, or
LED pack #276-1622 to name a few.
While these will drive up the initial
cost, they make good *‘junk box™
fillers.

All questions accompanied by

SASE will be promptly answered. B8

Paris List
Part Radio Shack Part #
R1-33k(2 271-040
R2-2.2MQ 271-061
R3-10kQ2 271-034
R4-33k02 271-040
R5-2.2kQ2 271-027
R6-33k( 271-040
R7-10€2 to 1002 (VOLUME) 271-005
R8-1MQ 271-059
R9-4700) 271-019
R10-390Q2 271-131
C1-1000uF 25 v radial 272-1032
C2-10uF 25 v radial 272-1025
C3-10uF 25 v axial 272-1013
C4-.01uF 25 v disc 272-1065
C5-1000uF 25 v. radial 272-1032
C6-.01uF 400 v disc 272-131
C7-.01uF 400 v disc 272-131
D1-1N4004 276-1103
D2-1N4004 276-1103
D3-1N4004 276-1103
D4-1N4004 276-1103
D5-1N914 276-1122
D6-L.E.D. 276-041
IC1-MC 14011 276-2411
IC2-MC14011 276-2411
IC3-MOC3010 276-134
Q1-2N2222 or NPN equivalent 276-2009
Q2-Same as Q1
Q3-LM7812 276-1771
Q4-Triac 6 amp 400 volt 276-1000
Miscellaneous:
Wire
M.O.V.-Opitional 276-570
Transformer-12.6 volt AC 300mA  273-1385
Switch S-1 S.P.S.T. 275-602
Switch S-2 N.O. Pushbutton 275-1547
Fuse 270-1271
Socket 117V
Socket 14 pin IC (2) 276-1999
Speaker 8() 40-245
Line Cord with Plug
Fuse holder 270-264a
Printed Circuit Board

(An etched and drilled printed circuit board is
available for $8 postage paid from Robert
Krieger, Jr., P.O. Box 3385, Davenport, 1A

52808.)
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Number 22 on your Feedback card

Mike Stone WB@QCD
PO Box H
Lowden IA 52255

DAYTON ATV SESSIONS

The Dayton Hamvention is now
history! April 29, 30, and May 1 will
be embedded in the memories of
many forever. Nearly 30,000 ama-
teurs saw beautiful weather with
weekend temperatures in the 70s
and sunny skies at the world’s
largest hamfest. As usual, the
Dayton Amateur Radio Club put
on a fine show, maintained excel-
lent crowd control, and provided
much help to all.

It was good to see so many hun-

dreds of ATVers, to renew old ac-
gquaintances and make a few new
ones. The USATVS/Spec-Com
Journal-sponsored ATV Work-
shop' sessions were on Friday
and Saturday nights at the Ra-
mada Inn North, just off the
I-70 and I-75 on Little York Road.
A total of 106 registered "'Fast
Scanners” attended the two-day
informal get-together. Several
attendees missed official regis-
tration, and head counts on both
nights tallied up a total of about
130. This was the best attended
Dayton ATV Workshop session
ever.

We met in the Ramada’s mod-
erate size meeting room, a step up
from the converted suite we all
crammed into in past years. The
same room has been reserved for
the 1989 Hamvention.

Some suggested meeting
where the SSTVers are, at the
nearby Holiday Inn North, We did
that one year, and it didn't work
out so well—most don't operate

both FSTV and SSTV modes. We
need two nights exclusively for
FSTV to bring in all the speakers
and scheduled events.

Took a Little Soaking

Also, the USATVS and Spec-
Com Journal always lose money
by holding these meetings. One
dollar per registration more than
covered the $50 rent for the meet-
ing room, but we sold beer and
pop at a fifty cents per can loss.
We did not recoup the rent of the
overhead projector ($25) or the
color TV and VHS VCR ($100).
Maybe now you will see that a few
book sales, subscriptions, and the
dollar per night charge fell quite
short of actual operating costs.

Ham Television

It's called a “'thank you" for the
support of our Spec-Com Journal
and USATVS Organization, and a
contribution payback to the ama-
teur radio hobby.

Friday Night

We had, without a doubt, one of
the best technical speaker lineups
and entertainment programs ever
for the two evening ATV Work-
shop sessions! We kicked off the
meetings on Friday evening with a
VCR tape, ""This is Amateur Tele-
vision,"”" produced by W75RZ and
The Seattle Washington ATV So-
ciety. Many were delighted with
the professional production of the

program's contents. Next, Henry
Ruh KB9FO showed a very funny
production, called ‘“‘Ham Police.”
Would 'QCD really have jumped
off the 501st floor of a downtown
Chicago apartiment building just
to give N9AB a few extra points in
working an HT Air-Mobile? | guess
we'll never know,

Gerald Cromer led an informal
discussion with me on the use of
horizontally polarized gain Alford
Slots, and how ATVers are now
installing them on several ATV re-
peater systems across the coun-
try. Results of a recent lowa and
South Carolina measuring event
were given out as well as mention
of these antennas to be entered in
Sunday’'s VHF/UHF Antenna
Measuring Contest at Dayton.
Mike Bogard KDOFW (Kansas
City), Ron Cohen K3ZKO (Phil-
adelphia), and Rolly Paulson
KBOGL (Minneapolis/St. Paul) all
commented on how well these de-
signs were working in their areas.
John Shaffer W3SST (York, PA)

expressed, as did others, their in-
terest in these designs as well for
their local ATV/R systems. Tech-
nical building sheets were passed
out on both the K4NHN and
WODNT designs.

Mike Sheffield ZL1ABS from
Auckland, New Zealand, gave an
interesting short talk about Fast
scan TV operations in the 600
MHz band ‘‘way down under.”
Mike stayed with me here in lowa
for about a week and spent some
time with Henry Ruh KBSFO in
the Chicago area as well. He left
for a short visit with relatives again
in Chicago after Dayton before
traveling down to see Dr. John
Fox WB2LLB in Birmingham,
Alabama. It was fun to meet Mike
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and hear all about New Zealand
Ham-TV!

Bill Parker WBDMR of the of the
ATCO ATV Group in Columbus,
Ohio, gave an exciting technical
lecture on the study of AM versus
FM TV. Bill is an excellent, dy-
namic speaker. | cornered him in
the flea market Friday morning
and asked him if he would like to
speak at our ATV workshop ses-
sion. Bill gave a magnificent talk,
complete with a remote controlled
slide projector of 90 edited color
slides. He answered a lot of ques-
tions about FM-TV, especially on
the pros and cons of using it on a
future Space Shuttle mission.

Hap Griffin WA4UMU of the
Palmetto, South Carolina, ATV
group talked further about Slots
and their Portable ATV in the Sky
event using a FSTV transmitter
and camera on a remote con-

trolled aircraft. Videotape was
shown on the highlights of the
event. Andrew Emmerson GBPTH
and Trevor Brown (not Howard)
GBPYH were introduced, said a
few words about their upcom-
ing Saturday talks. Bill Brown
WBBELK of the Findlay, Ohio,
ATV group was presented the

“This was the
best attended
Dayton ATV
Workshop session
ever.”’

USATVS/Spec-Com Journal 1987
“Good Image Award' (1952 or-
thocon image camera tube
mounted on plaque) for his excit-
ing promotional and pioneering
work and operations on ATV! Bill

then gave an hour long presenta-
tion on the Helium Filled ATV Bal-
loon Flight (last summer), and
ATV in Ohio. The Friday night
meeting officially broke up around
12:30 in the morning. An interna-
tional breakfast Pizza Run crew
reassembled at 2 AM in the meet-
ing room, to fortify eight hearty
sleepless ATVers.

John Shaffer W3SST gave a
brief update on the York, Pennsyl-
vania ATV group and ATV/R an-
tenna system. He invited us all to
the 33rd Annual York Hamfest
and Computer Show that will be
held this year on September 24
and 25 at the York Fairgrounds.
(For more information, send an
SASE to Membership Services or

write direct to York Hamfest, PO
Box W, Dover PA 17315.) The
USATVS hosted one of its many
fall ATV conferences in York a few
years ago, and is considering do-
ing so again in 1988. Watch the
next few issues for any possible
announcement.

SSTV Get-Togethers

QOur SSTV columnist Fred
Sharp WBASF will be giving us the
details of what went on at the Holi-
day Inn North at the Don Miller
WONTP SSTV evening meetings.
Don’'s Saturday afternoon SSTV
Hamvention forum (1345-1500,
Room 3) included Tom Hibben
KBOMC of “TTL Robot 400 Meets
Computer VLSI.” WBASF gave a
taped talk presentation on his lat-
est mods to the Robot 400. A
“Blinky'' tuner was given away as
a door prize.

W60ORG Forums

Tom O’'Hara W60ORG did his
best, but tried to combine too
many speakers in too short a time
(an hour and three quarters) at
this year's event. We need either
longer periods or fewer speakers.
Tom gave a lengthy talk about his
new 33 cm (902-928 MHz band)
equipment, and once again dur-
ing the question and answer ses-
sion denied the existence of good
gain, horizontally polarized "‘om-
ni"" antennas for ATV. (| kept quiet
for once while passing out slot lit-
erature to the crowd).

Bill Brown WBBELK gave a
quick presentation on his 1988
Summertime Helium-Filled
Balloon Event. John Gebuhr
WBOCMC showed a separate
video and sound transmitter du-
plexer. Steve Goode KING gave a
fast talk about Fast Scan Amateur
TV for the space shuttle based on
the Chicago Motorola NSAB pro-
posal. Surprisingly, no one asked

him about the news item in West-
link that reported that NASA shot
down the N9AB proposal. (I was at
the Repeaters Coordinators Con-
ference meeting at the time.)
Time was running out when
Andy Emmerson G8PTH and Tre-
vor Brown GBCJS spoke to the
packed crowd in the meeting
area. The British guests com-
mented later on at the USATVS
ATV Workshop that they were
quite disappointed at the short
amount of time that they got, and
at being placed at the end of the
agenda after traveling so far and
at so great an expense. Once
again, no one was introduced
from the audience, so we all sat
next to each other not knowing



who each other was (something
that we always correct at the be-
ginning of our workshop ses-
sions).

Saturday Night Workshop

The Workshop meeting room
opened up about 5:30 p.m. on
Saturday. Portions of the ‘‘Hello
From America'’ videolape were
run. Hap Griffin WA4UMU gave a
short presentation on the Palmet-
to, South Carolina ATV group's
remote controlled aircraft special
event mentioned earlier. John
Gebuhr WBOCMC of the Omaha,
Nebraska, ATV group, gave a
technical talk and spectrum ana-
lyzer demo talk on homebrew in-
terdigital diplexers for ATV use. |
welcomed and introduced our two
British guests sent over by the
BATC-Andy Emmerson G8B8PTH
and Trevor Brown G8CJS, ac-
companied by yet another English
ham, Steve Mitchell GBJMJ. The
master ‘‘Hello from America"’ vid-
eotape was presented to Andy
and Trevor, and GBPTH quite gra-
ciously accepted the six-month,
edited 2-hour tape depicting ATV
operations in the United States.
Both promised a return tape of
European ATV activity by this time
next year back to the USATVS.

Andy and Trevor then talked

with great captured interest from
the crowd on what ATV is like in
the UK, and showed us some new
books that are available. Many
questions came from the audi-
ence on FM TV and the availability
of boards, circuits, and negatives
not available here in the USA from
present ATV manufacturers. They
announced that Don Miller
WIONTP was the sole agent for

antennas. Lindsay Products had a
booth at the Hamvention and is
looking to expand into the ama-
teur UHF market. They are most
interested in the work of WSDNT
and K4NHN on the successful Al-
ford Slots for ATV/Rs, and would
like to build and further develop
these antennas for worldwide dis-
tribution. Thomas handed out
brochures depicting their 150,000

“(Bill WEDMR) answered a lot of
questions about FM-TV, especially on
the pros and cons of using iton a
future Space Shuttle mission.”

handling USA BATC Club Mem-
berships and the sales distribu-
tion of books and other materials.
(The cost of subscribing to the
BATC in America was about three
times as much as it will be now via
the Wyman Research connection.
We swapped a lot of books from
the USA for their British books
and some are available to
USATVS members.)

John E. Thomas of Lindsay
Specialty Products of Lindsay,
Ontario, spoke for a few minutes
about their unusual line of UHF TV

square foot plant in Ontario con-
taining 350 employees. Lindsay
makes cable TV (headend) anten-
nas, and expanded into the ama-
teur market in 1969. He can be
contacted at 50 Mary Street, Lind-
say, Ontario, Canada K9V-457 or
called at (705) 324-2196.

Don Miller WONTP of Wyman
Research showed off his new FM
goodies around 10 PM. Don has a
fine new line of FM ham TV gear
and components imported from
Europe. One of Don’'s new pieces
of gear that he was also showing

at his booth at the Hamvention
was a separate on-carrier sound
receiver adapter box. For $85, a
user can take this little box, place
it in line where the Channel 2 or 3
“F" cable goes to the TV set, and
it samples the line on its own
mounted speaker. One can hear
quality FM on-carrier sound trans-
missions! Don is aggressively fill-
ing a lot of the voids in ATV avail-
ability, and is listening to and
responding to customer requests
for new products, something of
which all manufacturers should
take note. Bill WBBELK for the
third time gave the presentation of
the balloon flight and DX as seen
in Ohio. Bill also showed off his
new invention of a 6809 micropro-
cessor, automatic switching, and
“mini”” ATV video board (see ad).

John Beanland G3BVU of
Spectrum International, Inc.,
showed up and gave a late-night
projector screen presentation of
how interdigital filters really react
to QRM and other types of inter-
ference. Saturday night’s session
lasted until about 1 AM. The same
Friday night Night Owl Club had a
meeting at a local 24-hour Bob
Evans Restaurant on Saturday
morning. Of course, the BATC,
New Zealand, and USATVS were

well represented!f]

NOVICES NOW YOU CAN THANSMIT

VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV with our
TX23-1 transmitter. Use any home TV camera and/
or VCR, computer, etc. by plugging the composite
video and audio into the front 10 pin or rear phono
jacks. Call orwrite now for our complete ATV catalog

including downconverters, transceivers,

linear

amps, and antennas for the 70, 33, & 23cm bands.

Only
$299

TX23-1 one watt ATV transmitter crystaled for 1289.25
MHz runs on 12-14 Vdc @ .5A. PITL T/R switching.
7x7x2.5". Transmitters sold only to licensed amateurs for
legal purposes verified in the latest Callbook or with copy

of license sent with order.

(818) 447-4565 m-1 8am-5:30pm pst,  —

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

Tom (W6ORG)
Maryann (WBGYSS

Explore All The Fascinaling
possibilities 01 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

gives you a minicourse that includes:

*the development of packet radio

*how to combine packet with other
areas of amateur radio in civil
defense communications

¢traffic handling

*modulation methods and
networking principles

*the use of protocols, AND MORE!

You’ll want to join the packet T

bandwagon after reading KR3T"s fact-filled Packet Radio Hand-

book! Order your copy now!

PACKET RADIO
HANDBOOR

P =1t it et TE T e et S Tl s 8 S i L
| THE PACKET RADIO HANDBOOK S$11.95 |
| Please Print. :
| Name Call |
: Address :
, City State Zip '
) OO AE (1 MC 1 VISA ] Check/Money Order |
| Card # Exp. Date '
| |

MAIL T®: 73 Magazine, WGE Center, Peterborough, NH 03458

— — R —— — k. i — O E— - O o m— mm— m—
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Think you’ve seen it all?
TAKE A LOOK AT THIS!

AFTER DAYTON

3@. SPECIAL

{gx‘ﬂ on the entire

QSO PRO family
REGUL AR SPECTAL
QSOPRO  $ 39.95 § 33.95
County PRO $ 39.95 $ 33.95

4
fimchodding PROSDAT A

SALES PRO  $249.95 $219.95

FOR MORE INFORMATION

GIVE YOUR EARS A BREAK ON HF!

i e e

Auto-Kall®
HF Alert

ALTO-KALLS HF-ALERT -

» Encoder / Decoder-use with SSB/CW/FM / AM,
Novice to extra » Encoder sends 2 strings of ''dits"
at precise speed, 225 combinations = Decoder mutes
speaker until signaled » Built-in speaker = Alarm
gnable output » Mobile mounting bracket » 13.8

VDG » Easy to hook up = Great for mobile to base
use, HF traffic nets, etc. Send or call for complete
info

Amateur Radio Baluns- ﬁEf:ﬂTrtG“ : D Introductory price:
Traps-Remote Coaxial Switches i oo $129.95
Send check or money order to: NOW MFG. JAMES MILLEN ELECTRONIC EQUIPMENT | | Eigene OR 97405 ke (34 Shipping/Handing
(US Funds only. Incl. $3 S/H) UNADILLA DIV. of ANTENNA'S ETC. USA]
P.0. BOX 215BV ANDOVER, MA 01810 Orders 1-800-338-9058 Info (503) 687-2118

MORLAN SOFTWARE
P.0. Box 2400 S
EAST LIVERPOOL, 0H 43920-0400
THANK DAYTON

TLX 984794
CIRCLE 127 ON READER SERVICE CARD

508-475-7831
CIRCLE 136 ON READER SERVICE CARD

.America’s Best Keg! Secret ) NV
CIRCLE 153 ON READER SERVICE CARD THE RF CONNECTION 1r'lr
“SPECIALIST IN RF CONNECTORS AND COAX" . For the serious
" radio operator!
Part No. Description Price TEN-TEC
onitor wiore
- PL-259/LISA UHF Male Phenolic, USA made & B0
SrriwerTrmo _ 83-15P-1050  PL-259 Phenolic, Amphenol 85
e e . el 83-822 PL-259 Teflon, Amphenol 1 50
U n l V e rs a I _::M _70 0 0 PL-258IST UMF Male Stiver Teflon, USA 1.50
O S T N L N N Wl UG-175 Reducer for RG-58 20
e e e R e s e L UG-176 Reducer for RG-59 & MINI 8 30
- COMMUNICATIONS TERMINAL
T e rmers UG-2 1D/ N Male RG-8, 213, 214, Amphenol 2.95
*CW * Baudot * Sitor A UG-218/U N Male RG-8, 213, 214, Kings 4.00
i 9913/PIN N Male Pin for 9913, 9086, 8214
*ASCll Low *ASCI| High * L iteral UG-210/9913 N Male for RG-8 with 9913 Pin 3.95
. : : UG-218/9913 N Male for RG-8 with 9913 Pin 4.75 AR A O HE T ARGV ANDRET
*Bit Inversion *Var. Speed *Dalabit UG- 146/U N Male to S0-239, Teflon USA 5.00 ' i
LG-83/U N Fernale to PL-259. Teflon USA 5.00 MEET AMERICA'S NEWEST FULL FEATURED, SYNTHESIZED

*FAX AM/FM % Packet * Diversity

This military-grade surveillance decoder offers
the ulumate in sophistication and performance
for the serious teletype listener. No computer
required, Too many features to list here. Write
for complete technical specifications. From

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477

TRANSCEIVER. GENERAL COVERAGE ALL MODE RECEIVER
TUNES FROM 100 kHZ TO 29.999.999MHz. TRANSMIT AT 100
WATTS OUTPUT ON ALL AUTHORIZED FREQUENCIES FROM
1.8 SSB. CW, FSK AND OPTIONAL FM
NOISE BLANKER AND SPEECH PROCESSOR ARE
STANDARD EQUIPMENT. DUAL VFO'S, RXOFFSET

List $2245.00
Sale $1995.00

(LIMITED TIME ONLY]

99.0net.  [Mniversal Radio
1280 Aida Drive Dept. 73
Reynoldsburg, OH 43068
Toll Free: 800 431-3939
In Ohio: 614 866-4267

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPS C.0.0. ADD $2.25 PER ORDER

Huge 70 Page
SWL Catalog
Available for
51 Refundable

MISSION COMMUNICATIONS
11903 Alel-Clodne . Sudite 500
HOUWSTON, TEXAS F7082

(713} B79-7764
Telex 166872 MCON UT

CIRCLE 115 ON READER SERVICE CARD

- NEW! __
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/2 and compatibles.

FEATURING!

* 1-100 word/minute code speeds

* Standard or Farnsworth modes

* Adjustable code frequency

* Over 1 Billion possible random QSOs

* Letter, number, and punct. mark coverage
* Self calibrating/menu driven design

& O
gp"

CIRCLE 187 ON READER SERVICE CARD

SPECIALISTS

From
Micro
Computer
Concepts

RC-1000
REPEATER
CONTROLLER

* Complete RX-TX-Phone Line Interface

* RepeaterControl  * Autopatch

«CW ID * Tailbeeps

* Remote Base/Tape *12V AC/DC Oper.
* DTMF Decoder

* Pulse/Tone Dialing *90 Day Warranty

Wired & Tested w/manual ...$219.95

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00

SINGLE & DOUBLE SIDED

* Display text—while listening or after copying PLATE THROUGH HOLES
Distributed by: To Upgrade or learn CW, Send check or M.O. TEFLON AVAILABLE

R & L Electronics TOFRE9: 3 i 2 110 ® P.C. DESIGN SERVICES

575 Main St. / Hamilton, OH 45013 o : : TION
. FOR MORE INFORMATION
1-800-221-7735 QQ]};

T in Ohi _ . , M|d]ﬂ ﬂd .

hk ﬂim}l 513';58_‘;’399 " VISA 21881 Summer Circle, Dept. MTS , ' Technologies
/ Huntington Beach, CA. 92646

34374 EAST FRONTAGE ROAD

' [ERTAEE R
CA. Residents add $1.20 sales tax
BOZEMAN, MT 59715 (406) 586-1190

* Reverse Patch

CIRCLE 348 ON READER SERVICE CARD
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NOW AVAILABELE THRU ARRL & FINE
DEALERS EVERYWHERE

CIRCLE 3239 ON READER SERVICE CARD CIRCLE 252 ON READER SERVICE CARD
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Marc I. Leavey, MD WASAJR
6 Jenny Lane
Baltimore MD 21208

August may mean the end of
the summer is near, with the hot
and muggy '‘dog days’ here in in
Maryland, but with the readership
this magazine gets, | try not to as-
sume anything. After all, to our
readers in Australia—and from
the letters | receive from Down
Under | know there are a lot of
them—it Is getting near spring!
Either way, | think | have at least
one more excuse to spend some
time in the hamshack this month.

Before getting into the topic in
earnest, | wonder if the scenes of
Peterborough in the winter we all
saw on "'St. Elsewhere" were ac-
curate. If so, this magazine is pub-
lished in a very, very beautiful
town, and | have a better feeling
for why Wayne likes it so much.
(I've said so many times this is
almost Paradise—NASE).

AEA PC Pakratt

| promised RTTYers a fancy
commercial program last month,
and fancy it is. Many have read of
my admiration for the AEA PK-232
RTTY interface. One problem with
it is the sheer complexity of its
programming. Well, AEA has ad-
dressed this need with a dedicat-
ed program for PC-type comput-

ers which manages to wring every
bit of performance out of the
PK-232.

The PC-Pakratt Terminal Pro-
gram runs on '"100% compat-
ibles,”” with 320K or more of RAM,
a serial port, two 360K floppy
drives (or one 360K floppy and a
hard disk), and PC-DOS 2.0 or lat-
er. The manual doesn’t specify
MS-DOS—contact AEA before
using this program on a Tandy or
other “‘close clone.” The manual
hints that a flight simulation game,
known to be finicky with different
DOS, might be a good measure of
suitability.

The program supports a printer,
and has the ability to use a slower,
impact style, printer with a buffer,
or an Epson-type printer, which
could also be used to print FAX
pictures.

Help!

Fortunately, this relatively com-
plex program has a ""help’” facili-
ty. Pop-up windows, called up by

Amateur Radio Teletype

the F1 key, show options for
where the user is, or details of a
highlighted command. Other
function keys initiate many pro-
gram command processes, with
the ability to define Shift- or Alt-
function key combinations to en-
code up to twenty 256-character
sequences.

The display is tailored to the
user's current mode. In packet,
for example, windows display
connect status, and other infor-
mation shows link state, transmit
channel, and other vital informa-
tion. In Morse mode, three
windows display received and
transmitted data, as well as trans-
mit/receive status and speed.

Similar screens are used for
Baudot and AMTOR operation.
The digital ham can keep just
about everything he needs 1o
know onscreen at one time. FAX
operation is a bit different, of
course, with only status and trans-
fer information onscreen—actual
reception is diverted to the printer.
(Don’t confuse the FAX mode on
this program with the AEA PC-
FAX program, which diplays the
image on a screen.)

Throughout, disk functions,
such as directory listing, copying
files, deleting files, and the like,
remain accessible, A virtual sym-
phony of function key assign-
ments helps make operating in
any of the PK-232's modes as
easy as typing on a computer.

There still may be times, howev-
er, when the user might want to
return to the "“'old™’ way of running
the PK-232. This would particular-
ly be the case when using the
SIAM mode, discussed here a few
months ago. This mode lets the
user identify and print unknown
signals. AEA thoughtfully provid-
ed a ""dumb terminal” mode to
deal with the unknown signals.
Hitting the right key gives a blank
screen, which depends on the dig-
ital ham's understanding of the
PK-232 to issue the proper com-
mands.

Finally, there's a utility to allow
the operator to look at all those
messages he has received, and
write replies. This simple editor re-
sembles WordStar™ setup.

All in all, this represents quite a
valuable program, especially for
less than $30. Those interested in
more details from AEA should
drop them a line at Advanced

Electronic Applications, Inc.,
2006 196th SW, Lynnwood, WA
98036-0918. Tell'em RTTY Loop
sent you!

Amiga Info

Harvey A. Nelson NSFHO of
Stevens Point, Wisconsin, passes
along some information for Amiga
computer users. He says that a
public domain program called
COMM (Version 1.34) is available
on "'FISH DISK #75." | assume all
you Amiga owners understand
that reference.

He says that after making a set
of F-key macros for each mode,
such as packet, AMTOR, and
RTTY, the program is at least the
equivalent of PC-Pakratt, with all
the bells and whistles.

Harvey offered to send a copy of
the program configured for the
Amiga to run a PK-232 to readers
who send him a blank 3 2 inch
disk and stamped mailer. Drop
him a line at PO Box 736, Stevens
Point, Wisconsin 54481. Thanks,
Harv, for the service to the reader-
ship!

RTTY Boat Anchors Revisited

Finally, June's issue of RTTY
Loop detailed some of the "'clas-
sic’’' teleprinters many readers
grew up with. This encouraged
Bill McCollum KABZFZ of Omaha,
Nebraska, to drop me a line with
some of the machines and history
| omitted.

The Teletype Corporation was
founded by Joy Morton and
Charles Krum, back in the halcyon
days of digital communications. In

fact, they adopted the trade-
marked name ‘‘Teletype Corpora-
tion'" in 1929. Long a subsidiary of
Western Electric, the Corporation
ceased to be when divestiture
took its toll in 1984. The June
column’'s look at Teletype prod-
ucts in June ended with the late
great Model 33. Here's a peek at
some of the other machines.
Model 37: This “‘nightmare” of
a machine ran at 100 wpm in Bau-
dot or 150 bauds ASCII. With sev-
en clutches for horizontal and ver-
tical positioning, and a retraction
mechanism to lower the type box
to allow the print to be viewed, |
can see why it was so deemed.
This unit printed both upper and
lower case, and supported a re-
verse full- and half-line feed, and
vertical and horizontal tabs. An in-
tegral tape reader could handle
both five- and eight-level material,
with code conversion performed
on an inboard circuit card. These
units found favor with the military,
but apparently never really circu-

lated much in the general market.
Model 38: A wide carriage ver-
sion of the Model 33, this 132
column monster printed both up-
per and lower case, and even
sported red and black ribbons. At
110 bauds it was slow, though,
particularly when chugging along
the full width of the carriage.
Model 42: This is the end of the
Baudot line, as far as | know, with
a dot matrix output, and able to
accept TTL, current loop, or RS-
232 interfacing. Tape equipment
is also available for this model.
Model 43: The ASCII version
of the Model 42, this is a similarly
modernized teleprinter. Buffered
versions of this machine are
available that can run at higher

speeds.

Non-Teletype Teleprinters

The Teletype Corporation, how-
ever, was not the only company
making Teleprinters. The Klein-
schmidt line, in particular, has
often been a staple of amateur
RTTY stations. While some ama-
teurs swore at them, and some by
them, those who used them regu-
larly—particularly European ama-
teurs who could not get Teletype
Corporation products—seemed
to have a good deal of success
with the line.

Then there was the Mighty Mite.
This unique teleprinter was made
by the Mite Corporation (did they
ever make anything else?) and
was a mobile unit which presaged
today’'s Packet-In-A-Box attaché
case. | saw one or two back in the
late 1960s, usually available

through the MARS system. The
one thing | remember most was
that parts were few and far be-
tween, which left quite a few Mites
languishing on shelves.

Computers, Anyone?

Once again, a reminder about
the newest feature of the Loop.
Popular opinion has uncovered
an acute interest in various as-
pects of computing, which | shall
be delighted to cover here. Only
problem is, where do | begin? For
that, | ask the reader’s input.

Interest remains quite high on
the various programs and reprints
available from past editions of
RTTY Loop. Send me a self ad-
dressed, stamped envelope for
the latest list. Of course, | remain
present on both CompuServe
(ppn 75036,2501) and Delphi
(username MARCWASAJR), and
try to answer questions posed
there as quickly as possible. Be
sure to see what's new next
month in RTTY Loop! EA1
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ASTRON

CORPORATION

9 Autry
Irvine, CAS2718
(714) 458-7277

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY = RUGGED « RELIABLE »

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

o FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

* CROWBAR OVER VOLTAGE PROTECTION on all Models
axcep! RS-3A, RS-4A, RS-5A.

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

 HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

 THREE CONDUCTOR POWER CORD

« ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

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

» RIPPLE Less than Smv peak to peak (full load &
low ling)

» Rlso available with 220 VAC input voltage

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RAM SERIES 19" X 5% RACK MOUNT POWER SUPPLIES
Continuous ICS* Siza [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
RM-12A 9 12 5% x 19 x BY 16
RM-35A 25 35 5% x 19 % 12% 38
RM-50A 37 50 5% x 19 x 12% 50
e Separate Volt and Amp Meters
RM-12M 9 12 B x 19 x 8% 16
RM-35M 25 35 5% x 19 X 12% 38
MODEL RM-35M RM-50M 37 50 5% X 19 X 12% 50
< Continwous ICS® Size [IN) Shipping
RS-A SERIES MODEL Duty (Amps| (Amps) HxWxD Wi, [ibs.)
RS-3A 2.5 3 3 x 4% X 5% 4
RS-4A 3 4 Jhxbh X9 5
RS-5A 4 9 e x 6% X 7% 7
RS-TA 5 7 3% x 6% x9 g
RS-7B 5 7 4 X The x 10% 10
RS-10A ] 10 4 % T x 10% 1
RS-12A 9 12 4% x Bx 9 13
RS-12B 9 12 4 x 7% x 10% 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 axX 11X 1 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
- Conlinwous ICS* Size (IN) Shipping
RS-M SEH'ES MODEL Duty (Amps| [Amps) HxWxD Wi. [Ibs.)
2 = o Swiichable volt and Amp meter
RS-12M 4 12 4% x8x9 13
= Separate volt and Amp meters
RS-20M 16 20 2 X9 x 10% 18
RS-30M 29 35 X 11X 11 27
RS-50M 37 a0 X 13% x 11
MODEL RS-35M il =
VS-M AND VERM-M SERIES * Separate Vot and Amp Meters » Output Voltage adjustable from 2-15 volts « Current limit adjustable from 1.5 amps
to Full Load
e T et e 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% x B x 9 13
VS-20M 16 9 4 20 9 X 9 x 10% 20
VS-35M 25 15 "y 39 DX 11X 11 29
VS-50M 37 22 10 20 b x 13% x 11 46
» Variable rack mount power supplies
VRM-35M 25 15 7 39 o¥% X 19 x 12% 36
VEM-50M 37 22 10 20 2% x 19 x 12% 50
* Built in speaker
Conlinuous IC§* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wit. [lbs.)
RS-7S 5 [ 4 %X 7% x 10% 10
RS-10S 7.9 10 4 X Tl % 10% 12
RS-12S 9 12 4% x8x9 13
RS-20S 16 20 5% 9x10% 18

MODEL RS-12S

IS —Intermittent Communication Service (50% Dutv Cvele Smin. an 5 min. off)
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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. .

o The Packel Radio Handbook j FASHETTAE
by Jonathan L. Mayo KR3T t HAR DBOOK

..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

i

e [h¢ Btﬂlllllt!’ S Handbook ol Alllﬂltlll’ I!ﬂﬂiil— 2Hﬂ Edilion
by Clay Laster

Combines theory and practice in an
easy-to-understand format, and pro-
vides information for choosing and in-
stalling radio receivers and transmitters,
antennas, transmission lines, and test
equipment. 400 pages, 291 illustra-
tions $16.95

o DX Power:
Elfeclive Techniques
[or Radio Amaleurs

by Eugene B. Tilton K5RSG
256 pages, 10 illustrations $10.00

b Sarvats of e Secrels of Ham Radio DXing

| m ﬂaﬂm from Dave Ingram K4TW] _
.!a (Hard Cover only) 176 pages, 102 illus-
trations $12.95

TRANSMITTER
HUNTING

18] DIRECTION
fﬁfﬂﬂh JIMI"U]'![D -

o Transmifier Hunling: Radio

Direction Finding Simplilied
by Joseph D. Moell KOV
and Thomas N. Curlee WB6UZZ
336 pages, 248 illustrations $17.95

« The Practical Handbook of Amaleur Radio FM &

Repealers
by Bill Pasternak WAGITF with Mike Morris WAGILQ,

Technical Advisor 532 pages, 337 illustrations Only $12.95

#

UNCLE WAYNE'S BOOKSHELK

Hﬂmﬁﬂﬂﬂﬂﬁ

« The Radio Amaleur’s Microwave [} MICROWAVE |

e The Commodore Ham’s Companion

176 pages. 87 illustrations $18.95

160 pages of useful information on se-
lecting a Commodore computer for the
ham shack, where to find sptcialized
programs, the Commodore-packet con-
nection, and more! $9.95

| COMMUNICATIONS |

Communicalions Handbook 35{ HANDBOOK
&yilavelngvnntiﬁffTﬂf % DAVE INGRAM, K4TW]

e [he BI]]“M Nevice
by Jim Grubbs K9EI

radio technology. $9.95

Your guide to the fascinating worlds of
communication that have just opened for
thousands of amateur radio operators.
Now you can learn about everything
from Morse code to the latest in packet

by Jim Grubbs K9EI

o Masier Handbook of 1001 Circuils—Solid-Slaie Edition

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.

cover.
Uncie Wayne’s Bookshell Order Form

1 Thie Packe U Radier HEnOUR: <.« o voeniois o s o o sl A e on 0 a2 $14.95
L1 The Beginner’s Handbook of Amateur Radio ... oo i, $16.95
] DX Power: Effective Techniques for Radio Amateurs .. ... ... ....... $10.00
[l'Secrets-of Ham Radio DX ing - o T S IR i s s s iy $12.95
[] The Practical Handbook of Amareur Radio FM & Repeaters . . .. ....... $12.95
[] Transmitter Hunting: Radio Direction Finding Simphfied . . . .. AN $17.95
[J The Radio Amateur’s Microwave Communications Handbook=. . . . .. ... $18.95
[ The Digital Novice . . e S A A S S $0.95
[} The Commodore Ham 5 Enmpamr.:-n ............................... $9.95
[] Master Handbook of 1001 Circuits—Soft Cover............. ... ... £19.95

R e T N o vt W 0 kAR RSB C  W RE reee $28.95

___.______________________I

Add $1.00 for postage & handling
Total Enclosed

Please Print!

Name Call
Address
City y State Zip
L1 AE L] MC [1 VISA [1 Check/Money Order
Card # Exp. Date

Mail your order to 73 Magazine, WGE Center, Peterborough NH 03458
Attn: Uncle Wayne

e — T —— L —— " — . —— T | . | . - A, . e — O — — —— — — E— ), S—

$19.95 soft cover or $28.95 hard

— — e E— E— = — ey e SeERT T e i it —mar— — it = =



AERIAL VIEW

Number 24 on your Feedback card

Arliss Thompson W7XU
7314 SW 28th Ave.
Portland OR 97219

Transmission Line
Transformers

Matching the impedance of an
antenna to the impedance of its
associated transmission line is a
common problem. For example, a
Ya wave ground plane antenna
typically shows a resistive im-
pedance near 3502. If fed with 7502
line, an SWR of 2.14:1 would re-
sult. In order to reduce the SWR to
1:1 (not always necessary) some
means of impedance matching
must be used. There are a number
of ways to achieve an impedance
match; the use of a transmission
line transformer is one. Judging
from comments received from
readers, there isn’t only consider-

able interest in this method of im-
pedance matching, but also some
confusion. Therefore, this
month's column is devoted to the
design and use of transmission
line transformers. While some
mathematics will be involved in
the discussion, a BASIC comput-
er program is included to simplify
the use of information provided.

Transmission line transformers
are sections of transmission lines
that match the impedance of the
antenna to that of the main feed-
line. They are inserted in series
with the regular feedline, between
the transmitter and the antenna.
These matching sections, if prop-
erly designed, can be of nearly
any characteristic impedance so
long as it is not too near the imped-
ance of the primary transmission
line. They can be manufactured
from commercially available coax-
ial cable or homemade open-wire
line. Since they do not require the
use of distinct coils and capaci-
tors, they are also know as linear
transformers. They can take a va-
riety of forms, including the stub-
match, the alternated-line match,
and the series section transform-
er. Another variation, and the one
with which hams are most familiar,
IS the guarter wave transformer.

Quarter Wave Transformers

The guarter wave transformer
(or "'Q"" section) is an electrical Va
wavelength of transmission line,
connected In series between the
main transmission line and a mis-
matched non-reactive load (i.e., a

Antenna News

resonant antenna). In order to per-
form its matching function, the
quarter wave line must have a
specific characteristic imped-
ance. That impedance can be cal-
culated with the equation:

Z =+ (Z.Z,)

where Z is the impedance of the
antenna, and Z, is the characteris-
tic impedance of the main trans-
mission line. In the opening exam-
ple, the antenna impedance was
35Q) and the transmission line had
an impedance of 75€). Using the
above equation:

Z =+/(35 x 75) = 51.20

Thus, a guarter wavelength of
50() coax placed between this an-
tenna and its 75(Q2 feedline would
result in a 1:1 SWR on the 75Q
line and at the transmitter. This

would have to be an electrical
quarter wavelength of 5002 coax,
meaning that the velocity factor of
the line must be taken into ac-
count. For a solid dielectric line,
the velocity factor is 0.66 requiring
the length of coax to be 66% of the
length of the free-space Ya-wave-
length. In general:

Length (feet) = 246 VF/f

where VF is the velocity factor and
fis the frequency in MHz. Specifi-
cally, at 28 MHz:

Length = 246 X 0.66/28
=5.8 =5"91L"

More examples will be provided
later. Also, the computer program
mentioned above can solve these
calculations with minimal effort.

Series-Section Transformers

The quarter wave transformer
works well when the antenna
shows only resistance to the feed-
line. There are times when it is
necessary to match a reactive
load to the feedline. The series-
section transformer can provide
that match. In fact, the quar-
ter wave and other linear match-
ing transformers mentioned are
special cases of the series-sec-
tion transformer. Surprisingly,
many hams are not familar with
this more general form of trans-
formers.

Unlike the quarter wave trans-
former, the series-section trans-
former does not require the
matching section to necessarily
be placed directly at the antenna

66 73 Amateur Radio * August, 1988

i00 CLS
110 PRINT
TRANSFORMERS"
120 PRINT:ERINT
130 INPUT F

140 PRINT
150 INFUT Ks:
160 IF k%= dqs
170 PRINT
180 INPUT Rl

IF k%= ~g* BOTD 10040

O 1000

TRANSMISSION L 1IME
220 INPUT Euk Nl

FRHMS - ME

SECTIOM (=M WE ) 8
220 CINPUT EMy MF2: CLE
230 N=ZM+ 20 EB=RLFfE0Q:
260 L=SARTIRL+Z0IS{RLAT0) 4 xmX ]

250 D=SERIIRL-ZO#IRL-T01+xex]

LD SuUR1=({C+0) A IC-D) :SURZ=CC-D1/(C+D ]
270 IF IMr»ZOWSOR(SWED) THEN 340

ZEO IF ZMCZONSOR(SWRZ) THEN. 340

290 PRINT
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350 BM=(R=1 1 #(R=114+XK

F&0 B=50R{ BN/ BO Y

A70 Ad=R+xXuhEg-1

F60 AheiN=R AN 2R

390 A=ANSAD

A00 Li=ATHRIAY/ 1. FESIFFE-0OZ
10 0F <0 THEN LimLi+180
AP0 LA=1y3cOueRBL /FrUF]
L3O LZ=ATNIE} /1 FLSIZFE-0Z
Sl LM=LZ/350=984 /F =\ FF

470 PRINT i PRINT
QHMSH 3 PRINT M
AB0 FRINT I PRINT
LF0 [ANELT LR
500 LF Ws= “NY THENW END

Si0 ILF WE= “n¥ THEN ENG

220 -CLS: GITO 120
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terminals. Depending on the im-
pedances to be matched and the
characteristic impedance of the
matching section, it may be
placed as far as 2 wavelength
from the antenna. The impedance
of the matching section may be
either greater than or less than the
main feedline, as long as the two
are not too close in value. Also,
unlike the guarter wave trans-
former the series-section trans-
former may be considerably short-
er than an electrical quarter
wavelength in length. In sum-
mary, the series-section matching
unit allows more flexibility in de-
sign compared to the Q-section.
The chief disadvantage of the
series-section transformer is its
design is more complicated than
the quarter wave transformer. The
mathematics, however, are not
too involved for a hand-held calcu-
lator, and are made easy with a

programmable calculator or a per-
sonal computer. The BASIC list-
ing handles both Q- and series-
section transformer calculations.
For those wishing a more thor-
ough discussion of series-section
transformers, including the math-
ematical formulas involved. Fur-
ther information can be found in
Regier's article ‘‘Series-Section
Transmission-Line Impedance
Matching,”” QST, July 1978, pp
14-16 and in the 1987 ARRL
Handbook, pp 16-4 and 16-5.

Here's an example of how a
series-section transformer may
be used. Consider again the
ground-plane antenna of the first
paragraph. It had an impedance
of 35€Q), with a 7502 feedline. The
operating frequency was 28 MHz.
Assuming the feedline is replaced
with some 5012 coax (velocity fac-
tor of 0.66). A quarter wave trans-
former, designed to match the an-
tenna to the new coax, would
need to have a characteristic im-
pedance of 41.8Q (v/ (35 X 50) =
41.8). That seems simple enough
until one goes shopping for 420
coax!

While it might be argued that
the SWR, resulting from feeding a
350 antenna with a 50Q line, is
rather low. There are times when
it is desirable to have a near per-
fect match. By using a series-sec-
tion transformer a 1:1 match can
be achieved on the main transmis-

sion line. Leaving the number
crunching to the computer, it can
be shown that the 50Q) feedline to
this antenna is cut 7.82° from the
antenna and a 1.64' length of 75Q
coax (velocity factor of 0.66) is in-
serted at that point, the SWR at
the transmitter will be 1:1.

More Examples

Antenna 2 is a wide-spaced
quad on 21.2 MHz with a feed-
point impedance of B00). With a
502 coax feedline (VF= 0.66), a



Q-section would require
63() coax (hard to come by)
to achieve a match. An al-
ternative would be a 3.53’
long series-section trans-
former of 75Q2 foam dielec-
tric coax (VF= 0.79) insert-
ed in the feedline 2.26’
from the antenna.

Antenna 3 is a vertical
being used on 3.9 MHz.
Measurements with an an-
tenna noise bridge shows it
has a base impedance of
30 - j10Q2. The feedline is
50£) coax, the matching
section is 75(). Both have
velocity factors of 0.66. The
series-section solution to

|
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Figure 2. These graphs illustrate characteristic impedances of two-wire and coax-
ial (concentric) lines versus wire diameter and spacing. The calculations have
assumed air insulation. When the space between the wires is filled with an
insulator, the impedance given by the chart must be divided by the square root of
insulator (dielectric) permittivity, or dielectric constant. The resulting ratio is the
velocity factor, because wave velocity through the transmission line is reduced by

the same factor. (Courtesy RSGB Radio Communication Handbook, Fifth

Amenities can be added
as the user sees fit. As it
stands, its main shortcom-
ing involves calculations
for a series-section trans-
former when the imped-
ance value, of the match-
ing section chosen, is very
close to the requirement for
a quarter wave section.
This difficulty arises from
the way the computer han-
dles the equations in-
volved. The problem is by-
passed by incorporating a
subroutine that handles
the calculations for Q-sec-
tions. There are undoubt-
edly more elegant solu-

the problem is a 20.3’
length of the 75£) coax in-
serted in the 5002 line, 59.6" from
the antenna.

For a final example, consider a
20m yagi with a feedpoint imped-
ance of 25Q. Presuming a fre-
quency of 14.25 MHz, with a 50Q
transmission line and a 750
matching section (both with VF=
0.66), the system can be matched
if a 7.35" piece of the 7502 material
is inserted in the main transmis-
sion line 13.3" from the antenna.
To use a quarter wave section, in
this instance, would require the

Edition.)

fabrication of a 351 line for a
matching section. The series-sec-
tion transformer obviously pro-
vides an easier solution.

It should be apparent from
these examples of the series-
sections transformers, can be
very versatile. [ hey permit match-
ing of a wide range of transmis-
sion lines and antennas with com-
monly available materials. Why
not load the accompanying BA-
SIC program into a personal com-
puter and see how the transmis-

sion line transformers can solve a
host of antenna-feedline match-
ing problems?

Some tips

The BASIC program referred to
here was written to run on an IBM
clone. It should, however, run with
few or no modifications on other
machines equipped with BASIC.
Also, be aware that this is a "‘bare-
bones'' program written to famil-
iarize readers with the principles
of transmission line matching.

tions to this problem, but
they are left for the user to
discover.,

Feedback

Readers are encouraged to
write to me with their questions
and suggestions. | am happy
to provide examples for this
column’s material and type for
running the program on non-IBM
clone machines. | welcome sug-
gestions on new types of anten-
nas or old antennas in new situa-
tions. Don’t forget to enclose an
SASE for a reply. B

FiLTLA

P C POWER

e SUPERSCAF -

(A Switched-Capacitor Audio Filter]

PHOMES

ASSOCIATED RADIO
8012 CONSER BOX 4327
'OVERLAND PARK, KANSAS 66204

VISA—MC
AMEX—DISC.

(EVERY DAY A HAMFEST)

® |

=, - O 1M
SUFER ;
e = aFF OuE

SuperSCAF is a versatile switched-capacitor filter
for eliminating interference and noise on CW, 55B,
RTTY, AMTOR, PACKET and other narrow band
modes. Extremely steep filter skirts remove adjacent
clutter and noise to enhance weak signal reception and
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. Bandwidth is adjustable from a
minimum of 30 Hz to a maximum of 3700 Hz, allowing
optimum passband tailoring under widely varying condi-
tions. Skirt slope is 150 dB per octave [about twice as
steep as a good crystal filter], and stopband attenuation is
at least 51 dB. SuperSCAF is connected via the receiver's
speaker or headphone output and provides 1.5 Watts to
drive a 3.2 to 8 Ohm speaker. SuperSCAF operates from
105 to 130 VAC.

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
or two evenmings. SuperSCAF is available in kit form for
$139.95, or assembled for §179.95. Please include £7.00
for S/H. Order from AFtronics, Inc., PO Box 785, Long-
wood, FL 32752-0785. Flonida residents should include
state sales tax.

AFTRONICS, INC.

P.O. BOX 785
LONGWOOD, FLA 32752-0785
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Hamsars

Amateur Radio Via Satellite

Andy MacAllister WASZ16
14714 Knightsway Drive
Houston, TX 77083

HELPING HAND

Automatic control of rigs and
antennas simplifies satellite oper-
ation. While tuning through the
transponder passband, it's help-
ful to have an extra hand to work
the rotators or keep the transmit-
ter frequency locked to the receiv-
er, during a low-orbit Fuji-OSCAR-
12 pass.

Automated satellite tracking
was covered in the February 1987
Hamsats column here in 73.
Since then, new options appeared
as construction articles and prod-
ucts for sale from manufacturers.

The May and June 1987 issues
of QEX contained a two-part arti-
cle by Frank H. Perkins, Jr.
WBSIPM, detailing a *‘Computer
Interface for the Kenpro KR-
5400A." It is easy to reproduce
the circuit board for the project,
using the layout shown in part one
of the article. The parts are avail-
able from Radio Shack. The com-
pleted unit was tested on a Radio
Shack TRS-80 Model 100. It was
connected to the printer port and
included a program in BASIC for
F-O-12 tracking. Since the system
presented by Frank is wired in par-
allel to the existing rotator control
wiring, the computer need not be
on to run the elevation and az-
imuth rotators manually. This is
an advantage for passes shorter
than the set-up time for the com-
puter program.

Another construction article for
a computer-to-rotator interface
appeared in the December 1987
issue of Ham Radio. The author,
Neil Hill KZNH of Mountainlake
Terrace, Washington, included all
the information for A Simple In-
terface Board for the C-64 and the
VIC-20." The analog to digital IC’s
are a bit difficult to find, but the
unit takes very little time to build
and will work with several different
rotators, including the Yaesu/

Kenpro series and the Alliance
HD73.

The circuit boards are double-
sided and may be difficult for the
casual garage etcher, but Neil
sells them for a nominal $20, in-
cluding shipping. The project was
based on previous efforts to mar-
ket an interface for the Timex
1000 computer by Spectrum West

of Seattle. Operation and align-
ment are easy and the unit is an
excellent use for older Com-
modore computers.

For those wishing to buy rather
than build, there are two sources
of Yaesu/Kenpro interfaces.
Encomm of Plano, Texas, and L.
L. Grace of Voorhees, New
Jersey, sell packages providing
useful alternatives.

Encomm has two systems.
Each is built for the Yaesu/Kenpro
KR-5400A or KR-5600A dual-con-
trol boxes. The KR-001 works with
the Commodore C-64 while the
KR-010 is designed for IBM PC’s
and their clones. The price for ei-
ther unit is $199.95. Check on
availability by phoning (214)-423-
0024. Encomm does not provide
software for the C-64 version, but
the units have been designed to
work with software by N4HY from
AMSAT NA. The KR-010 is sup-
plied with information on how to
use the AMSAT NA software by
N4HY, WBSL and W3IWI. Details
on program availability can be had
for an S.A.S.E. to the AMSAT NA
Software Exchange, P. O. Box 27,
Washington, DC 20044.

L. L. Grace Communication
Products offer several options to
their *'Kansas City Tracker’' inter-
face.

The basic unit is intended to
connect between the Yaesu/Ken-
pro 5400/5600 rotor controller and
an IBM XT, AT or clone, con-
trolling the antenna array for auto-
matic satellite tracking. The soft-
ware included in the package is
compatible with AMSAT's QUIK-
TRAK (3.2) and with Silicon Solu-
tion's GRAFTRAK (2.0). These
programs can be used to load the
Kansas City Tracker’'s orbit ta-

matically.

The basic package including
hardware, software and instruc-
tions sells for $169. The interface
cable for the Yaesu/Kenpro 5400/
5600 control boxes goes for $19.
The Kansas City Tracker with in-
terface option to connect to any
type of rotator is $199.

Doppler Tuning

Additional options include two
versions of the Kansas City Tuner.
Either one is used to provide auto-
matic Doppler shift compensation
during a pass and must be used in
conjunction with the Kansas City
Tracker. The first version, at $59,
connects to the "'mike click’’ but-
tons to change the frequency of
the radio, to keep received audio
at a steady pitch. The second ver-
sion, at $79, provides the same
result but operates through the ra-
dio’s serial control port via an
RS232 connection. The Tuner is
compatible with most rigs includ-
ing the Yaesu FT726R and 736R,
the ICOM 271/471, 275/475 and
the R-7000. Be sure to call first at
(609) 751-1018 during east-coast
evenings or weekends concern-
ing the rig to be used.

The Kansas City Tuner can take
care of Doppler shift during a
pass, but other devices are need-
ed for frequency tracking between
receiver and transmitter. Newer
rigs like the Yaesu FT736R in-
clude frequency tracking in either
the normal mode or inverted. In
the normal mode, as the receive
frequency is shifted upward, the
transmit frequency follows. This
works for satellites like RS-11.
The inverted mode moves the
transmit frequency down as the
receiver is tuned upward. This is
appropriate for F-O-12, A-O-10
and A-O-13.

The Ten-Tec 2510 Mode B
transmitter/receive converter also
provides automatic frequency
tracking. The unit has a 435 MHz

bles. Then the
rotator driver
and status pro- | fﬂd& :T:?
grams can op- | g 435:1
erate as a Ter- .
minate-and-Sta | J 145.9
y-Resident ;“_ i g ;
(TSRH) pro- . 15605
gram. This al- | k 919
lows the com- | L 12695
puter to be | S 436.1
used for other : 2le

_ KIT 21.2
purposes, like |
data communi- | KIA 212
cations via F- | 145.9
0-12, while
pointing the
antenna auto-

Amateur Radio Satellite Modes

NOTE! The satellite mode designation letter is merely a shorthand
way of specifying a particular combination of “Uplink’" and ''Down-
fink'’ bands. Please don't let these letters become confusing!

The current satellite modes are courtesy of AMSAT NA.

Downlink Active  Bird(s)
285 Yes  BStOM
145.9 Yes OSCAR-10
| OSCAR-13
4359  Yes OSCAR-12
OSCAR-13
436.1 Yes OSCAR-13
P94 Yes - RS-1011
- 436.1  Yes OSCAR-13
: 2"“‘5 YBE ; DEDAHJE
145.9 Yes  RS-10/11
295 ‘Yes. RS-10/11
145.9 e e
29,5 Yes  RS-10/11
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SSB/CW transmitter and a two-
meter receive converter. The ten-
Watt output is sufficient for A-O-10
and A-O-13 uplink when used with
a good gain antenna. A 29 MHz
receiver or transceiver and a two-
meter antenna will complete the
Mode B system. Once the 2510’s
transmitted signal is found
through the transponder into the
receiver, the 2510 will shift the re-
ceive converter to keep receive
and transmit operation locked to-
gether without further adjustment
of the 10-meter rig.

The ICOM 275/475 pair require
an accessory from ICOM to allow
automatic frequency control. This
Satellite Interface Unit, the CT-186,
sells for $97.50. Normal and in-
verted tracking for any Mode B or
Mode J (two meters up and 70cm
down) satellite is possible with this
addition.

The ICOM 271/471 pair needs
two additions from ICOM for auto-
matic tracking. First a Communi-
cations Level Converter, the CI-5,
must be installed followed by the
CT-17 interface unit. They are
$97.50 each.

An alternative is available for
the builder. Tony Card VK1ZZT
can provide PC boards and in-
structions for an interface de-
signed for either the Yaesu
FT726R or the ICOM 271/471
transceivers for automatic fre-
quency tracking. The circuits are
simple, but it is not always easy to
get to the connections inside the
radios. Boards must be lifted and
jumpers installed in many tight lo-
cations. Considering the price of
the radios, the easier route may
be to buy, rather than build. For
those interested in the cost-sav-
ings and not worried about keep-
ing the equipment in stock condi-
tion, contact Tony at 44 Champion
Cres., Flynn, Australian Capital
Territory 2615, Australia.

Hearing Aid

One additional note on the
Yaesu FT726R: The two-meter re-
ceiver in this radio lacks perform-
ance. In the July 1987 issue of
Ham Radio, Peter Bertini K1ZJH,
wrote an article called "Improved
Gain Distribution for the Yaesu
FT726R."" Adding three capaci-
tors, two resistors, a choke and a
transistor really helps. The receiv-
er sounds better and exhibits
about a 12 dB gain improvement.
Installing the parts is a bit tedious,
and special care is needed with
the transistor orientation. The end
result is well worth the effort,
Weak signals, like those from the
satellite, will be easier to copy. &l



OSCAR MODE-J FILTERS

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

oM Tx4-| MMf j

200-7
MMf200-7 $50.00
(usually sufficient)
I.L. @ 145 MHz 0.5dB
Loss @ 435 MHz 40 dB min

Send 66 ¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA
PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

S SPECTRUM INTERNATIONAL INC. (508) 263-2145

P.0. Box 10845, Concord, MA 01742, USA  [swcs

PSf 70 cm _‘( 70 cm

432 [ |PreAmp RX
PSf432 $90.00
(for extra protection)
l.L. @ 435 MHz 0.1dB
Loss @ 145 MHz 70 dB typ
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= [ ICOM =

X VHF

915 North Main Street
Jamestown, New York 14701

LEADING EDGE, ARRL PUBLICATIONS,
COMMUNICATIONS | i i
ELEPHANT DISKS, DEBCO, TRIONYX

INTRODUCING W2DRZ

VHF/UHF MODULES. NOW AVAILABLE

A4 5TAGE SEQUENCER

INTRODUCTORY PRICE $34 PREPAID
DEALER INQUIRIES INVITED

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,

Woasloon Mo Yorks finest ... amaliur madis dealer !

PH.(716)664-6345
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ATV CONVERTERS . HF LINEAR AMPLIFIEFIS

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS

Complete Parts List for HF Amplifiers Described in VEI00=20/4B RF Choke
= P the MOTOROLA Bulletins 56—590—65—3B Ferrite Bead ...................

FAST SCAN TELEVISION

70 CM A ANTSS — 300 Watts
: ANTEZ — 140 Watts
ANTIG — 25 Watts

EBGI — 140 Watts
EBITA — 300 Watts A L
EB104 — 800 Watts
Maodel 59 Heat Sink[6.5x12x1.6) ...,

ERHEE..&EH]I.E_E_EM COMBINERS CHS—6 Copper Spreader(6xfix1/4)

[0MHz

B0 Wart

AMATEUR TELEVISION CONVERTERS 1200 Watt  4—Port
ATVZ 420-450 i

Add $2.00 additional shipping.
e aleo stoc ard—to—Find

CHIP CAPACITORS

ATVE 42050 ... oiciicirennnnins 3 49,95 Kit BROADBAND TRANSFORMERS METALCLAD MICA CAPACITORS
ATVE 902928 $ 5005 Kit per MOTOROLA Enginesring Bulleting SEMICONDUCTORS

RFE400-1 (2.
4.

i RF600-1
R e e s e el s T RFBOO-1 (4.

RF POWER TRANSISTORS

0 uH @ 1.0MHz : RF CHOKES
O.uH 2 1.00MHz ’ MINI— EIH[UIT MIXERS
2 uH 9 1.0MHz

3 METER VHE AMPLIFIERS RF1000~1 (8.0 uH @ 1.0MHz : SAL_1X..
ARCO TR1MMER CAFACITDHE

35 Watt Model 335A ..o 8 7995 Kit

75 Watt Model BTSA ... ... $119.95 Kit For detailed information and prices, call or write

Available in kit form or wired and tested. far ur free catalog.

Add § 2.00 for shipping and handling

municatiun
ncepts Inc.

121 Brown Street " Dayton,Ohio 45402 * [513) 2209677

e e

COMMODOHE OWNERS!!

12 Volt C64, Vic20 mobile/portable power sup-
plies. Take your computer on Field Day, Vaca-
tion, Anywherel
12V pwr supply $42.95
Add $6 postage/handling

PACKET RADIO!!

Everything you need to get on packet with your
Commeodare.

Includes Digicom-64, Public Domain TNC emu-
lator disk and all parts to build packet modem.

VHF kit: $29.95
Assembled:  79.95 DEVCOM
VHFE/HFE kit: 39 .95 336 JD'FE Lnnp

Assembled: 89.95 Los Alamos, NM 87544
(505) 672-9742
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BATTERIES

Nickel-Cadmium,Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

EVERETT H. YOST KB9X1
7344 TETIVA RD
SAUK CITY. WI 53583
ASK FOR FREE CATALOG

608) 643-3194

: CIRCLE 112 ON READER SERVICE CARD

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 ir about time
vou dust off that keyer and sharpen up vour
cade skills? Order now. . .

"GENESIS”

5 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 Slickier”

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 15 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 siuations. 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 this 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!

———————————— —|
I I

|
: Code Tapes |
| Genesis $6.95 : _ e
| The Stickler $6.95 e :
: Back Breaker $6.95 CaE :
, Courageous  $6.95 |
: Postage and Handling $1.00 :
i !
y Name - Call i
I I
; Address — |
I City Stata_ ~ Zip
[ I
I [1AE O MC [] VISA (] Check/MO [
| I
y Card# Exp. Date |
: Mail your order to 73 Magazine, :
i WGE Center, Peterborough NH 03458 :
B | i s o s s i iy gy i, Eat -



73 Review

by Gordon West WB6NOA

Going Microwave With The ARR
TR10GA 10 GHz Transceiver

Number 26 on your Feedback card

Find out here about a fascinating piece of spectrum.

Advanced Receiver Research
Box 1242
Burlington CT 06013

Price Class: TR10GA Transceiver/Gunnplexer

10mW  $439.95
20mW  $508.95
3d5mW  $570.95
100 mW $610.95

H ams as fascinated with UHF long dis-
tance propagation as | am will love the
excitement of using Advanced Receiver Re-
search (ARR) TR10GA 10 GHz equipment.
There's no construction or soldering needed.
Just add 12 volts, an everyday el-cheapo tape
recorder mike, and a set of headphones to the
already-assembled transceiver—and you're
on the air! It couldn’t be any easier to geton 10
GHz, the highest amateur band for which rela-
tively inexpensive ham radio is available.

10 GHz in Perspective

Ten gigahertz is 10,000 MHz. That’s ten
times a higher frequency as the relatively new
1,200 MHz UHF band on which Novices just
received voice privileges. It takes a Techni-
cian class license or higher to operate at 10
GHz. The Amateur Radio Service is allocated
10-10.5 GHz.

AR TRIA
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Figure 1. Full duplex operation with pair of
10 GHz transceivers.

While there are four other amateur radio
allocations between 1,200 MHz and 10,000
MHz, most microwave enthusiasts stake out
at 10 GHz, mainly due to the readily available
equipment for that band.

Full Duplex

The most common emission type at 10 GHz
Is wide-band FM with an incredible bandwidth
of 220 kHz! Good thing hams have 500 MHz to
play around with here!

Two-way communications are normally
centered around 10.250 GHz, right in the cen-
ter of the band. Beacon stations normally op-
erate near 10.228 GHz, using a Modulated
Continuous Wave (MCW) IDer.

Advanced Receiver Research produces the
most commonly operated equipment. These
units feature wideband FM modulation, a pro-
vision for keying a MCW ID tone, and tuning
capabilities of at least 60 MHz to each side of
the 10.250 GHz center frequency. When ARR
transceivers come in pairs, one unit is pre-set
at 10.250 GHz, and the other unit is pre-set at
10.280 GHz, offering full duplex (simulta-
neous talk and listen) communications over
some surprisingly long distances, sometimes
several hundred miles.

Some microwave experts are switching
from wideband FM to SSB, which will no doubt

DISTANCE V5 CARRIER TO NOISE® RATID

50 i.F. BW = 20 KHe
FOR 15 kHF1LF  ADD 11 dB
TGl RATIO [ENT = < 120 (dBm)
BD
MF = 12.dB
Te MOWER 15mW («11 BdBEmij
70
A= EMI = =109 dBm
*g &0 *USEFUL FM THRESHOLD = 10 dB C/N
L)
L B
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Figure 2. ARR TR10GA Specifications.
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Photo A. The author’s 10 GHz DX station.

break communication distance records. The

most popular mode there today, however, is
still WBFM.

Details of the TR10GA

The ARR 10 GHz sets use a Gunnplexer
manufactured by Microwave Associates, Inc.,
of Burlington, Massachusetts. ARR offers four
power-out levels: 10, 20, 35, and 100 mW.

The average price for the 20 mW assembled
unit is $500. It's completely assembled and
ready to go. Add '3 dB" (twice the price) to
buy a pair—they don’t offer a discount on the
second unit. They come tuned for instant op-
eration right out of the box. Place the order
directly with the factory with the owner Jay
Rusgrove W1VD. It takes approximately 45
days to complete the order. ARR is working on
a number of microwave products, including
microwave preamplifiers.

A standard 30 MHz IF is used in the United
States so that each transceiver may operate
full duplex with another station. Even home-
brew equipment stays with the 30 MHz IF to
insure that everybody may talk and listen
simultaneously. | ordered a pair of 35 milli-
watt units, Model TR10GA-35mW, and they
arrived packaged expertly to keep things
from getting banged up on their way out to
California. Both units operated flawlessly out
of the box, and they haven't given me an
ounce of problems even though they have
been banged around on many a mountain-top
expedition.

The front of the unit looks like a regular
two-way radio. There are pots for mike gain,



squelch, and audio, and jacks for a set of
“cans’’ (headphones) and the mike jack for
any high or low impedance mike using the
supplied ¥4 " phone plug.

The AFC switch keeps the transceiver
locked to another station on those days the
unit gets hot in the sun, and the meter switch
allows an op to switch between varactor tun-
ing voltage as well as center position to prop-
erly tune in another station. That is viewed on
one of the bold, back-lit meters on the front of
the unit. The other meter acts as a relative
signal strength meter with $S-9 working out to
be around 30 microvolts to the input of the 30
MHz receiver.

Then, of course, there is the main tuning
dial—it would have been nice if ARR provided
some calibration marks on the dial for fine
tuning to specific frequencies. It is, however, a
smooth and responsive dial.

Professional Quality

Construction and circuitry inside the unit is
excellent and obviously professionally done.
ARR puts together everything but the actual
Gunnplexer device.

The Gunnplexer contains a Gunn oscillator
that generates both the transmit power and
the receive local oscillator injection for the
mixer diode. Since the Gunn oscillator func-
tions as both the transmitter and receive local
oscillator, the IF receiver at each end of the
communications link must be tuned to the
same frequency. This means the Gunnplexer
might be tuned to 10.255 GHz, and the other
station must be tuned to either 10.225 or
10.285 GHz to provide the required 30 MHz IF.

One of the units | operated was calibrated to
10.250 GHz with a tuning voltage of approxi-
mately 3 volts. The second unit at 10.280 GHz
registered a tuning voltage of approximately
seven volts. After approximately five minutes
of warm-up, the units held together, rock solid,
and seldom was the AFC required.

Horn Antenna

The ARR units are supplied with a plastic
17-dB horn antenna that protrudes from the
rear panel of the transceiver. It's an easy job to
remote-mount the horn and Gunnplexer from
the ARR radio unit. Only three lengths of small
RGB8X coax cable are needed. The op can put
the actual Gunnplexer and antenna system
anywhere he wants. Since everything is down-
converted to-30 MHz, there's no significant
loss in a long coax cable run.

IMPORTANT—NEVER LOOK INTO AN
OPERATING HORN. Waves at these frequen-
cies have even higher energy than those used
in microwave ovens!

CQ DX

The range between two ARR units is nor-
mally limited to line-of-sight. My best DX was
180 miles, between Santa Barbara in South-
ern California and the Mexican border. Tropo-
spheric ducting plays an important part in
over-the-horizon range. Any temperature in-
version on a windless day could very well ex-
tend the range beyond 200 miles!

Down on the flat lands, as soon as anything
got in between two units, communications

Photo B. X-band mobile.

quit. Foliage is a killer. Buildings sometimes
reflect the waves, and sometimes block them.
About the best range around a city is a half
mile or so. Between two well-elevated towers,
however, the range is often 30-40 miles!

| found | could bounce signals off of passing
airplanes. This required precise alignment of
the set-up, but nonetheless, reflected commu-
nications worked nicely.

An op can go about three blocks “on the
deck’’ (ground level) before the absolute non-
line-of-sight signal is completely absorbed by
houses and trees. Two ops a block apart could
probably make contact even through all the
stucco and leaves.

Extending Signal Range

Like any good ham, | wanted longer range,
so | made some interesting modifications.

| first got rid of the headphones and routed
audio to a tiny speaker. There's plenty of
audio in the ARR unit to run the speaker at
medium volume. Next, | went to a longer feed
horn. The new horn was rated at about 26 dB,
and it gave me a good boost in signal strength.

Then | went for a 4-foot solid aluminum
dish—also available from ARR, but actually
manufactured by Anixter Mark in Skokie, lli-
nois, The 4-foot dish gave a real signal-boost-
ing 38 dB gain. | had to be, however, within
two degrees of alignment of the other station,
or else all signals were lost. The smaller horns
allowed a + 10 degree deviation.

The feed horns are certainly more practical
for portable operation and for searching out
other signals on the band. While the dish did
improve reception slightly, it wasn't as much
as the dB figures indicated it would be, so the
feed system was sent back to ARR for a

checkout.
Long Wait

After 60 days and no returned dish feed
assembly, my letters of inquiry to Rusgrove,

Specilicetions:
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Figure 3. Computing charts for 10 GHz DX.

i

Photo C. Precise pointing between two sta-
tions is essential.

owner of ARR, finally elicited a rather terse
response: "'Since you seem to be unfamiliar
with the working of the microwave industry, let
me assure you that a 3-month repair schedule
iIs reasonable. . .26-week or longer time
schedules. . ."" | finally got the repaired sys-
tem back, but bear this time factor in mind
when returning microwave equipment to the
factory for tweaking! it could take a number of
months.

Thanks to the high quality of the products,
however, most ops will never need to return
their gear.

Documentation

The instruction manual accompanying the
unit offers excellent documentation on the ex-
pected range, All units are computed in dBs.
The documentation also includes all the de-
tails for tuning and adjusting the equipment,
as well as remote mounting the antenna and
Gunnplexer assembly.

Scheduling microwave contacts is a must—
most microwavers won’t get anywhere wav-
ing the feedhorn around in the random
search for signals. Both system’'s antennas
must be pointed at each other. | suggest coor-
dination on a lower band, such as 2 meters.
Generally, if signals are relatively strong be-
tween two 2-meter handhelds at either end of
the two 10-GHz set-ups, chances are good
there’'ll be full-quieting signals at 10 GHz FM.
If the two ops can barely establish hand-held
communications on 2 meters, however,
chances are they won't make it on 10 GHz.

Tropo Ducting

Most fascinating is the early morning and
late evening hours where tropospheric duct-
ing takes place. An inversion layer may trap a
10 GHz signal and carry it for hundreds of
miles before another station intercepts it. The
record is well over 400 miles, a record which
we will attempt to break during this summer's
VHF and UHF tropo activity between the Cali-
fornia coast and Hawaii.

Those looking for new adventure with quali-
ty equipment should turn to 10 GHz and the
excellent sets from Advanced Receiver Re-
search. i
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ABO VE AND BEYOND

Pete Putman KT2B
3353 Fieldstone Dr.
Doylestown PA 18901

This month’s column is some-
what of a hodge-podge. There's
correspondence to attend lo,
some new products to cover, and
a few thoughts on summertime
VHF/UHF activity. Let’s hop to it!

Philippine Hamming

An interesting letter arrived
from the hams of the Malaybalay
club in the southern Philippine is-
lands: ""We have read with in-
terest your article about the IC-
2AT. . .most of our club members
are using the same model and we
find it to be durable, dependable

and effective. . .it was only by
accident we came across that
magazine, since it was very difficult
to getl a copy of any radio amateur
magazine from the USA, much
more to subscribe tocne. . .

“Our club is composed of thirty
members in the municipality of
Malaybalay in the province of
Bukidon in the southern part of the
Philippines. Our club station on
144 380 MHz simplex is a Yaesu
FT-211R with 45 watts. .. Our
club is assisting the community,
most especially the police force
since they don’t have adequate
communications equipment!. . .
We are not only using the radio as
a hobby, but also as a means to
help our community.”

The letter goes on to ask if any-
one would be interested in donat-
ing old amateur radio magazines
to their club for a library, no matter
how oid, to 'keep the amateur
spirits burning.” Kind of puts
things in perspective, doesn't it?
We have the ability to fire up the
2-meter kilowatt into a stacked ar-
ray and chase grid squares, while
those folks consider themselves
lucky to be able to get on FM sim-
plex. Please send donations to:
Radio Amateurs of Malaybalay,
Inc. c/o Roberto T. Flores, Secre-
tary, 2nd floor Saver's plaza build-
ing, 8700 Malaybalay, Bukidon,
Philippines.

Neat Stuff

Lots of goodies showed up at
Dayton this year, proving that in-
terest in VHF activity is stronger
than ever. Antennes Tonna of
France introduced three new de-
signs: an 11-element yagi for 220

VHF and UHF Operation

MHz, a 19-element long boom de-
sign with 17.2 dBi claimed gain,
and a 25-element yagi for 2304
MHz. The last antenna uses an
end-fired horn and 25 parasitic el-
ements, developing 18 dB of gain
at 2304 MHz. (Most European 13
cm equipment and antennas are
designed with a center frequency
of 2320 MHz.) I'll soon review both
the 220-19 and 2304-25. They are
available from the PX Shack in
Belle Mead, NJ.

PC Electronics of Arcadia, CA,
introduced at Dayton their new
TX23 ATV transmitter for 1240-
1300 MHz. It's similar in appear-
ance to other PC models and de-
velops 1 watt PEP output with a
4.5 MHz sound subcarrier. They

supply a crystal for the 1289.25
MHz standard ATV simplex fre-
quency, and other crystals are
available. Input connection allow
interfacing with just about any
camera or video/audio source. It's
quite a package for $299.

For the ever-expanding 33 cm
crowd, VHF Communications of
Jamestown, NY, introduced the
complete 902 linear transverter. It
takes up to +10 dBm input (or up
to thirty watts with the optional at-
tenuator) and develops two watts
output. The optional amplifier (in
kit form) boosts the signal to 20
waltts. The basic transverter runs
about $400.

Transverters Unlimited showed

a new improved version of their
SLA-13 13 cm amplifier which us-
es a Teflon™ PC board and a pair
of ON4284 devices to develop 10
waltts of true class AB linear power
with 1.5 watts of drive. For $299,
it's hard to beat.

“For the
ever-expanding
33 cm crowd, VHF
Communications
of Jamestown, NY
introduced the
complete 902
linear
transverter.”

RF Concepts introduced a new

line of 70 cm all-mode amplifiers,
running 100 watts output with
either 10 or 30 watts of drive. They
include a 15-dB GaAsFET
preamp. The RFC 4-110 and
4-310 price out at $324 and $349
respectively. RF Concepts also
showed a nifty repeater controller,
called the 8-RC. It is a big shift
away form the bells and whistles,
focussing instead on multi-task-
ing capabilities, including not only
a repeater but several remote
sites and and voting circuits. The
suggested list is $395.
Telex/Hy-Gain showed off their
new 215-DX 15-element 144 MHz
long yagi. How well does it work?
Well enough to win the antenna

Photo A. A view of the station at KT28B. Output is 100 watts on every band
except 903 MHz (25W) and 2304 MHz (2W). An Amqute PC is used for
logging and duping during contests, as well as word processing and
preparing this column!
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gain contest at the Hamvention
measuring 14.3 dBd. The boom
length is 28 feet, similar to the
Cushcraft 42-18XL. Great to see
Hy-Gain back on VHF and UHF as
well, with the 7031-DX for 70 cm
fans. It finished second on the an-
tenna range with 16.5 dBd.

Newslietters

Two publications VHF/UHF
fans should add to their monthly
mailbag: The Midwest VHF Re-
port and VHF/UHF and Above
Information Exchange. Roger
Cox WBODGF edits the first. I've
quoted extensively from the Mid-
west VHF Report. It contains a
wealth of information about VHF,
UHF and microwave activities in
the Midwest and Southwest. The
Report is produced on an Apple
Macintosh and runs only $10/year
for a subscription. Write to: Mid-
west VHF Report, 3451 Dudley
St., Lincoin NE 68503-2034.

Rusty Landes KAOHPK edits
the VHF/UHF and Above Informa-
tion Exchange. It covers all as-
pects of VHF operations, includ-
ing moonbounce (with the 432
and up EME News) and extensive
grid square standings. Subscrip-
tions for this monthly run $16.50/
year bulk rate or $21/year first
class. Write to: VHF/UHF and
Above, PO Box 126, St. Mary of
the Woods IN 47876.

Sprints

The ARRL Spring Sprints were
a flurry of activity. Most of the
sprints were well-attended, espe-
cially those for 432 and above.
The 2304 Sprint (its first running!)
had a lot of activity. Many such
stations here in Pennsylvania
fired up and made contacts. (| par-
ticipated in this, though my station
suffered from an oscillation prob-
lem, which kept me from hearing
other stations.)

Some VHF operators discussed
moving the microwave (i.e 902
and above) sprints to the fall. Tro-
po conditions are generally non-
existent in May, and frequent
thunderstorms and rain make
mountaintopping unpleasant! |
suggest moving this event to late
September/early October when
conditions are peaking and the
weather is favorable. Send in
opinions on this!

Conventions

The biggest of all the VHF/UHF
conventions is the annual gather-
ing of members (and friends) of
the Central States VHF Society.
This year's meet look place 21-24
July at the Villager Motor Inn,



5200 *O" St., Lincoln, Nebraska.
There were tours of Hy-gain, and
antenna gain/preamp measuring
events.

Microwave Update '88 will take
place 25-28 August at The Inn At
Estes Park. There will be papers
on phase-locked oscillators, an-
tenna feeds, microwave cavity
amplifiers, transverters, lasers,
and filter design. Don Hilliard
WOPW is the coordinator. The
conference is pre-registration on-
ly—no drop-ins. Conference rates
are $32 before 15 June, and $40
from 16 June to 1 August. Room
rates are $46/night. Write to Don
at PO Box 563 Boulder CO 80306.

Contests

By this printing, the CQ VHF
WPX will have come and gone, no
doubt bringing the usual hot
weather and numerous grid DX-
peditions. The low power cate-
gories are becoming very popular
in this contest. My plans were to
activate both KT2B/2 in FN24 and
KT2B/VE3 in FN14 with low-pow-
er equipment on 6, 2, 220, 432,
903, and 1296. The readers will
have to wait until October to find
out how it all went! In the mean-
time, why not pack up some gear
and go portable for the ARRL
August UHF Contest? It’s the first

full weekend of the month, and
the contest period is only 24 hours
. . . plenty long enough for tropo,
but short enough for a weekend
jaunt. I'll be checking in from Cat-
head Mountain, NY, in FN23 on
432,903, 1296, and 2304 MHz.

“Most of the

sprints were
well-attended,
especially those

for 432 and
above.’’

Help!

The October Issue of 73 will be
devoted to microwave opera-
tion. . .that is, activity on the
bands on and above 900 MHz.
Readers who have appropriate ar-
ticles need to submit them to the
magazine before 1 August. Get
schematics and other graphics in
as soon as possible!

I'm compiling a list of manufac-
turers of equipment, antennas,
and kits, which will appear much
the same as the Hand-held Direc-
tory from December 1987. If your
company has an amateur mi-

crowave product—transverters,
amplifiers, surplus items, test
equipment—I| want to hear from
you! Mail this material to me no
later than 29 July, at the above
address. Interest in centimeter-
and millimeter-wave operation is
definitely on the upswing, as
shown by the Sprints and and
the January VHF Sweepstakes

results.

Sources

Anyone who spends any time
installing and removing antennas
knows the value of using stainless
steel hardware and brackets. Now
there’s a fairly inexpensive source
for just about any stainless steel
hardware including U-clamps and
nuts. The company is Jacob
Schmidt and Son, located at 1908
Sumneytown Pike, Harleysville
PA 19438, (215) 234-4641. Their
recent catalog shows such
stainless items as U-bolts and
keepers, screws, lag bolts, socket
screws, hex head hardware, wing
nuts, hex nuts, set screws, cotter
pins, washers, tubing, and much
more. Write for their catalog!

Steve Kostro N2CEIl is a good
source for all kinds of VHF
goodies, including some
dirt-cheap preamp kits for
28-2304 MHz, at $30 each.

Among his wares are MMICs,
GaAsFETs, voltage regulators,
chip capacitors, helical filters,
piston trimmers, diodes, SMA
connectors, toroids, and Teflon™
PC board material. He also carries
one-of-a-kind items such as filters,
mixers, splitters, power amplifiers,
and connectors. His address is
Box 341A, RD1, Frenchtown NJ

088B25. He can be reached at
(201) 834-1304 from 9 a.m. to 7
p.m., and at (201) 996-3584 from
9-11 p.m.

Finally, Bob Seydler NSKET of
Ri. 2 Box 2170, Boerne TX 78006
published a small catalog of all
kinds of surplus microwave equip-
ment, including transmitters,
receivers, oscillators, isolators,
circulators, and power amplifiers
for 1 GHz and up. Some of these
active devices work, and some
don’t, but all are clearly labelled.
He also has a sizeable stock of
connectors, GaAsFETs, micro-
wave diodes, and attenuators. |
bought four of the 2304 isolators
which are ideal between solid-
state gain blocks where 500} im-
pedance maitches are sometimes
hard to achieve.

That's it for this month. See you
next month with a complete
write-up on our June DXpedition
to Chincoteague Island!i&l

Style X
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Style Y

Reverse

Now you can get the highest quality OSL 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.

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 OSLing all
those disappointed hams who've been waiting for your card.
Tell 'em the card was printed by Wayne!

Style:
Quantity:

OSL Cards
WIS e, AN 0 '
L1100 @
[1250 @ $19.97
1500 @
Postage and Handling $1.00

For FIRST CLASS MAIL add an additional
$1.50 for prompter delivery.

$8.97 |
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Please print!

l
|
|
I
I
I
[
|
|
|
|
|
|
|
e

Name
Address ol WA AN,
City State _ Zip
] AE 1 MC L] VISA L Check/MO»
Card# Exp. Date =

Mail your order to 73Magazine, WGE Center, Peterborough NH 03438, Attn: Uncle Wayne, =

Permission granted to photocopy
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10 AND 75 METER
CONTEST RESULTS

10 Meter World Championship—Contest Results

Single Operator: VEITE NB 101 32 0  18,160° KASDLM LA 431 35 2 79,735°
KD8AQ FL 540 19 : 107.250* ﬁ‘:ﬂiz :1]? : i f ‘: g?ﬂzg WV2ZOW MNJ 29 16 1 2485
AA4LE AL 537 386 0 96,660 '

_ NOEZR 1A 102 19 3 9 265 DX Stations:Single Dperatnr
KINYK  CT 5 3 =060 VPSAD  Bermuda 1487 10 411675°"

X NRSO FL 85 20 0 8,500 -
N3N WO, A0 5 57300 XE1L Mexico 91 rr 6 11,960

. KJ4WH FL 86 19 0 8.170 :
NECOH MO 3@ 4« 5 IO HK3MAE Colombia 43 10 8 63930

{ K14 KY fa 24 ! 8,000 :
VE3FWQ ONT 331 35 | 62 890 CO2Ca Cuba 14 1 50

: NAGTUS  TX 49 20 2 5610 41 31

WASIYX  TX 53 20 1 5,565 apan

K9ZO AL ERI O D085 JHIUUT g iz 0 2 190

- KD9OY Wi 49 19 1 5.000 apan

) KABVYM MD 45 18 1 4,370 - Japan 10 = 1 50
NESO it e a8 > 4k 390 NSAFV X 44 15 1 3,520 apan
WD4KXB VA 214 38 2  42.800° KC3xXD PA 39 17 ! 3510 Multi-Operator:
N4HQT TN 306 25 2  41580° ':zETT > 33 17 ' 3"’? JASYBA  Japan 1 - 0 5
ADBO CO 214 35 3 40,660" iod by i :2 ': g: ‘2 Multi ﬂperatur Station Parhcipants—
K3TX PA 252 31 " 40,320" '““EFG : N2EOC . .. : e . N2EOC and N2CEI
KASPGA AR 254 23 2  31.850° WAGFGV.  CA oz o > £,000 WV2ZOW . . WV2ZOW and WB2TIX
W3HXI MD 206 26 & 31500 KSOCU MO 5 12 ! 1,625 NAEJV _ NAEJV and N4EJW
ACAT DE 201 29 2 31155 KC3ZG  PA 23 e ' 150 N4EQS .. NAEQS and NEHC
W4WKQ  FL 213 28 0  29.820° L“';E;E'?KD ﬁ?m : 'E ? ' E KB4RXM .. ... ... . . KB4RXM and N4JII
KTau PA 182 30 1 27,450 MRt i p ; s KASDLM KASDLM, NSJBZ, KBSACJ, NSJWA. and KDSRW
K20LG NJ 144 34 3 25,825 ehemaoniliers 2 . . o K5LZO K5LZO, KESIV, NM5M, WBSN, NSVF, and WBSRUS
WOE. IA 171 29 1 25 800" i | pa 4 e I el o R JAGVDA and JAS-10148
NF9R wi 181 3 0  24.955° 3 0
NBCXX Mi 151 7 2 22 185° KF18 CT 1 1 0 5 10 Meter Honor Roll-All Time Record Holders-
WBBMDG MI 155 27 1 21,840 Multi-Operator: Category Call Year  Score
KV NE 139 27 2 20,010° N43JV FL 641 44 3 219,255 * Single Operator: USA ... .. KDBAQ .. ... 107,250
WEMKB  CA 135 13 9 18,370" KB4RXM TN 623 42 6 151.920" Canada .. VE3FWQ 87 ..... 62,890
KD7UF NJ 99 a1 2 16,335 K5LZO TX 572 43 7 137,000° B e VPOAD .. 87 .... 411,675
WB5SSD LA 154 21 0 16.170" N2EOC NJ 532 40 4 117,260" Multi Operator: USA......  N4EJV .. 87 .. .. 219,255

[ | |

75 Meter World Championship—Contest Results
W/VE Single Operator: KA1PA MA 103 41 6 24,440 Multi Operator:
Callsign  QTH  QSO's SUProv DX Scors KABZDF M 139 a5 0 24.325. K2PM NJ 1310 59 56 890,100 "
Wy PA 21 5 38 536060 NOCLV KS 106 40 1 21525 W7MR uT 689 57 16 257,325
K&ZD MA o ok S5 Bnaiaasl WBOBJP  MN a0 37 4  18.660 KBAS wi 640 56 12 219.300"
KOHA NE 795 58 18 309,700 WATUJU Wi 106 35 0 18550 o OR RN g it
WB2ULI NJ 412 53 43 242.880" WB2EKF  NY 111 N 1 17.660" WEMPXM. TN o8 b 4 T4
KCBP MI 555 58 16 214230°  WAUYC  GA 85 36 3 16,770 s d o il IS
ADQU CO 613 54 14 211,480 NSAXA  OH 72 40 3 15695 sty Bl o e e o
NBCXX M 570 59 13 207,360 WKA4F FL 73 54 7 15,170 KASDLM LA 337 H; S 95200
KVOI NE 594 58 6 191,040 WaxXT KY 66 a4 2 11,880 DX Single Operator:
KI4DC KY 477 55 13 163,540" WBISAU Wl 64 36 1 11,840 NP4P Puerto
NCOF i 457 56 12 160.140" KBOMS IL 65 34 2 11,700 Rico 669 55 49 428 480" "
WBTOJV WA 446 52 10 138.260" KT2D NJ 101 20 0 10,100 HIBRKM  Dominican
NESO IN 445 50 9 132.455° WeCEM KS 74 26 0 9,620 Republic 373 49 30 165,900
W4TME NC g4 54 11 125,125° NIEOM iL B3 28 4 9,600 co2Ccs Cuba 305 54 g a80.585"
KS7T MT 352 51 16 122.610° WBSYEW OH 5F7 29 1 8.550 BPOAY Barbados 156 38 25 61.740"
WAWKQ  FL 390 51 6 112.290° WSREC IL 62 26 0  B.080
VESRA SASK 1323 53 10 102.060" KDOOY wi 51 31 0  7.905 OZIDPW Denmark 6 2 4 300
AASLE AL 327 52 5  94.050° NABW OH 48 27 2 7540
K4ADI sC 326 50 3 86.655° KBGSR M 8 29 0 5960 H":LDP"' ator:
N4HOT ™ 123 a7 0 75905 KEBIR M 48 28 0 6720 oA e o G ‘ 0 40
K3TX MI 301 40 4 66,220 KC3xXD PA 49 26 0 637 Multi Operator Participants
Ki3L NM 229 48 8 64960 WASIYX  TX 44 25 2 5940 K2PM . . K2PM and K2NJ
KATDLV  MN 251 49 1 63.000" KB1XD CT 38 20 5 5250 KSW¥......  KS3F. NE3F, and KC3RY
NR4S ™ 212 47 & 58.300 KE7QA uT 43 22 0 4730 KBARXM ___ KB4RXM and NaJll
WBSSSD LA 214 47 5 56,680 KASDGY MD 34 20 0  3.400 KASDLM . KASDLM, KDSAW, NSJBZ, and KBSACJ
WASFGV CA 235 47 31 56,640° NSAFV TX 28 21 0 2940 WASVVT ... . WASVVT, WB5GFA, WD5B20, and KBSBRI
KAGKV GA 218 43 7 55500° KC3ZG PA 19 16 0 1,520 W7MR . W7MR, N7IDG, KE7ST, KE7RU, and N7IEM
KMeL MO 200 45 1 46_.000" WILUG VA 19 12 0 1,140 WY e i e v e e s 4 _NK7U, NITT, and KETOC
KC1BG MA 128 46 4 32250 KF18 CT 17 11 0 935 WDOINF .. ... ... WDO9INFandK9EC
KA20SV  NJ 162 36 0 29160 KeJVZ co 8 7 0 280 KBS __KB9S and KIOF

Stale, provincial, or DX Country Champion
* World Champion
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Continued from page 23

from Jameco. BCD Electro* is another good
source of many of the parts. The circuit is
relatively simple. The builder can bread-
board it with point-to-point wiring.

Since I received so many requests, I made
a printed circuit board available. The PC
board is configured to plug directly into the
cassette port, and all power comes from this
port. (To obtain the —5 VDC, use an
ICL7660 voltage inverter chip.) As an alter-
native, use a 6-conductor cable to mount the
unit remotely. Both mountings that use the
PC board eliminate the need for an external
power supply. Complete parts kits and as-
sembled units containing the watchdog timer
and reed relay output options (both contain-
ing cassette port connectors and the PC
board) are also available.?

If breadboarded, the power supply has
many options. Several hams have used wall
transformers from old video games or toys.
(Jameco has several available, for example,
part #DC512. It 15 a wall transformer with
DC outputs at +5 V, —5 V, and +12 V.)
Make sure the transformer’s output is DC,
not AC! Adding a 100 microfarad capacitor
across the output will provide better filtering
and regulation.

Another option to power the circuit is the
+3 VDC from the C64. The C64’s power
supply has a limited reserve, however, so, if
used to power the modem, don’t connect oth-
er devices to the accessory or cartridge ports.

Overall, the AM7910 interface should cost
less than $50 in parts, assuming no junk box
parts. Not bad to get on packet!

Software

As with any packet system, there is a com-
mand mode and a converse mode. Digi-
com > 64 recognizes a colon (:) as the first
character of all commands. Any line not be-
ginning with a colon is transmitted. Com-
mands may be abbreviated to the least num-
ber of characters that make it unique. For
example, this i1s the command string to con-
nect to me via the WD3IGI digipeater:

:C W2UP V WD3IGI (carriage return)

Several parameters must be set prior to
initial operation. While most parameters
have default values, users will probably want
to set many of them for their personal prefer-
ences (for example, screen color, 40 or 80
character screen, etc.). On the disk, I have
included a “*‘PERM file’’ that boots with the
program. It’s set for VHF operation at 1200
baud, while using 60 Hz AC. One parameter
the user needs to set is MYCALL, which
enters his callsign, and 1s transmitted in every
packet. The system won’t allow transmis-
sions when this isn’t set. It’s set individually
for each user port as follows:

‘MYCALL W3XYZ (carriage return)

Full documentation is contained on the pro-
gram disk.

Hardware

The modem requires connections to the
receiver’s audio output, the transmitter’s mi-
crophone (or accessory audio) input, the PTT
line, and ground. All connections to the com-

puter are via the cassette port. Once this is
done, 1t's a simple matter of selecting the
correct mode of operation. Experiment with
the Equalize mode on VHF to determine
whether or not it’s needed. Once that is done,
just flick on the switch and it’s ready to go!

LEDs show POWER and DATA. Whenever
packet data 1s received (whether intended for
that station or not), the DATA LED will lights.
It’s purely for show, and is optional.

Final Comments

As of early 1988, I have sent out to five
continents about 900 copies of Digicom > 64
with associated circuit diagrams. A warning:
I have heard rumors that both the software
and interface diagrams have appeared on
some ‘‘commercial’’ telephone access bul-
letin board services with incorrect infor-
mation.

Betore initial testing, recheck the wiring
and make sure there are no solder bridges
between connections. NEVER plug or un-
plug the cassette port connector with power
applied to either the computer or modem.

This project provides an inexpensive and
easy way to join the many hams already on
packet. It also gives the builder a sense of
accomplishment and the satisfaction of
““rolling his own.”’

[ would like to thank the authors of Digi-
com>64, DL2MDL, DL3RDB, and
DL8MBT for writing such a superb program,
and releasing it into the public domain. I
thank Frank DLISBR for providing the En-
glish translation of the documentation,

Willy YVIAQE provided the basic
AMT7910 circuit, which I have modified. I
also thank the many hams to whom I have sent
copies of the program over the last year,
and who provided me with valuable feedback
and tips concerning both the software and
the interface, which have culminated in this

article. B8

Notes

' OST, November 1987, p. 59. Gateway,
S0P

¢ Software is available from me on 5 %-
inch floppy disk for $6. This includes ship-
ping and handling. Please include a self ad-
dressed mailing label. The disk inlcudes the
Digicom > 64 program and documentation
files.

3, Jameco Electronics, 1355 Shoreway
Road, Belmont CA 94002. Phone (415) 592-
2503.

4. BCD Electro, PO Box 830119, Richard-
son TX 75083-0119. Phone (800) 456-2233
or (214) 343-1770.

3. The following parts and kits are available
from me:

Blank PO boaidi o e i e r . $10.65
Blank PC board withdisk ......... $14.95
Kit of parts with PCB and disk . . ... $49.95

Assembled/tested PCB and disk . . .. $79.95
Shipping and handling (US only):
Orderslessthan$50 .............. $2.50
Orders greater than $50 ........... $3.50

For orders outside the US, please inquire
for shipping charges. For all inquiries, please
include an SASE.

AUTHORIZED

COMMODORE

REPAIR SINCE 1978

C-64 REPAIR
95" Includes All
$5 4 Parts & Labor
‘PLUS UPS

COMMODORE CHIPS

At Low Prices

BH10....... 995 3256572 ....10.95
BRat. ... 9.95 325302 ....12.85
BB TS B2 s 12.50
B5EY o 12.85 B520A..... . 17.65

PLA/g25100... 1250 901 ROMS ... 1095
AMIGA CHIPS AND MANY OTHERS

vr Ask for Quantity Pricing +:
Send for Catalog of Parts & Chips

Mew Heavy Duty (high amperage output) C64
Powar Supply designed especially for PACKET
RADIO USE. $27.95 plus $3.00 UPS.

"COMMODORE DIAGNOSTICIAN". Fantastic new
way to fix your Commodore &d4/periph., ete. Owver
6,000 sold. An invaluable tool for diagnosing faulty
chips and saving lots ol money on Commodare
repair. Prepaid at $7.95.

PRINT HEADS, R/'W Heads for 1541, 801,02, 03 and
other vary hard to obtam ilems

KASARA

MICROSYSTEMS, INC.
33 Murray Hill Drive
Spring Valley, NY 10977

wwee (914) 356-3131
= (800) 248-2983
PRICES SUBJECT TO CHANGE

CIRCLE 322 ON READER SERVICE CARD

Subscription Problems~?
Change of Address?
Our new toll-free number is:
1-800-525-0643

Colorado/Foreign Subscribers:
1-303-447-9330

€D
ROOF TOWERS!

A size to fit your needs
CR18 6ft. $139.00

Leigal CR30 10ft. $239.00

ILLUST. CR45 15ft. $349.00

BEARING $ 39.00

(prices do not include shipping)

1-800-255-7020
CA 818-888-4927

aluminum with galvinized

20 sq. ft. of antennas!
Guying is required.

P.O.Box 8771,
Calabasas, CA.
91302

CIRCLE 167 ON READER SERVICE CARD

73 Amateur Radio = August, 1988 75

Constructed of high quality

steel bracing supports. Over
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the HW-9,

Mike Bryce WB8VGE
2225 Mayflower NW

Massillon OH 44646

Solar Energy—Background
in Brief

The process of producing elec-
tricity from sunlight is called
Photovoltaics, or simply PV. The
phenomenon was first observed
in 1839 by French physicist
Edmond Becquerel. In 1905,
Albert Einstein explained the
photoelectric effect and, since the
1950s, PV has gained widespread
use. Today, solar generated elec-
tricity is used throughout the
world for water pumping, refriger-
ation, communications, lighting,
and virtually any use requiring
electricity. During the past several
years, the thin film PV panel has
made low cost solar electricity
quite common. Chances are you
may even use a solar calculator or
wear a solar powered watch.

Light consists of trillions of in-
visible particle-like photons.
These are best described as tiny
bundles of energy. When a cell
(usually made of silicon) is ex-
posed to sunlight, the photons re-
lease their energy to electrons
within the cell. The charged elec-
trons are then collected on the
surface of the cell. A wire is sol-
dered to the top of the cell. This
becomes the negative lead. After
the flow of electrons pass through
a load, the electrons lose their en-
ergy and return to the bottom of
the cell via a second wire lead.
Following this process, the elec-
trons are ready to pick up more
energy from the photons. As a re-
sult, the electrons themselves are

Low Power Operation

never physically “‘used up.”

Photovoltaics received wide-
spread use and acceptance be-
ginning in the late '50s, with the
advent of the space program. As a
lightweight and highly reliable
power source, photovoltaics
rapidly found a niche in space ap-
plications.

Of course, this is a very simple
explanation of the photovoltaic
(PV) effect. Reams of paper have
been filled explaining the hows
and whys of PV. "Sunlight in,
electricity out,” however, is all we
really need to know here,

Each cell, regardless of size,
generates about 0.5 volt of elec-
tricity. Amperage increases with
the intensity of the light and the
surface area of the cell. Cells are
connected to form modules and
modules are connected together
to form arrays. Depending on the
end use, modules are normally

Photo B. This photovoltaic array supplies all the power for my station.

wired with 36 cells in series. This
produces a module with a open
circuit voltage of about 20 volts.
This will load down to roughly 14
to 15.6 volts when connected to a
battery. -

Standard wattage for PV mod-
ules is 35 watts. Smaller and
larger modules are also pro-
duced.

Amorphous Silicon PVs

Up to now, almost all solar cells
were made of crystalline silicon,
the most common element on the
planet. The silicon had to be melt-
ed, refined, and melted again.
Converting sand to semiconduc-
tor-grade silicon is an expensive
process.

The introduction of amorphous
silicon thin film photovoltaics,
however, has sharply dropped
prices. Amorphous silicon has no
defined crystal structure—the
molecules are arranged haphaz-
ardly. This lack of order makes
their properties extremely difficult
to analyze mathematically. Glass,
and some hard candies, are ex-
amples of substances with amor-
phous structures. Amorphous sili-
con materials are far easier to
make: The ingredients need only
be melted together in a crucible.
Each atom is free to bond to any
other it happens to find itself near.
The number of possible combina-
tions in amorphous materials is
practically unlimited.

By adding a little of this and
some of that in the right mixture,
we have a ovonic device, or semi-
conducting glass. The term ovon-
ic is derived from Stanford
Ovshinsky, the forerunner in
amorphous technology. Stanford
Ovshinsky fcrmed Energy Con-
version Devices Inc. Sovonics, a
wholly owned company of ECD,
produces thin film photovoltaics.

This includes 24 hour packet repeater and lighting for the shack.
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Photo C. Control system that
resides in the basement of the
house. All energy from the photo-

voltaic array and wind mill is
stored here.

Sovonics produces high perfor-
mance tandem solar cells on flex-
ible stainless steel and covers
them with Tedlar™.

This high volume manufactur-
ing process is the ultimate in solar
cell production technology.
Sovonics mass-produces solar
cells in a process similar to how
newsprint is produced, called con-
tinuous roll-to-roll deposition. The
process produces the largest so-
lar cell in the world—a 35-pound
roll that will produce 40 kW. The
active cell total thickness is about
1.100 of the thickness of one
human hair!

Since Sovonics uses a sub-
strate of stainless steel, you can
bend, drop, twist, and generally
rough-up these panels and they’ll
still work. They're light-weight and
non-breakable. If it sounds like
I'm impressed with Sovonics,
you're right! There are others who
also manufacture thin-film photo-
voltaics. Among those: Arco,
solarex, and Chronar. These
companies chose to use glass as
a substrate instead of stainless
steel.

Take a Look

Photo A is a good example of
solar energy at work. A five-watt
Arco Genesis thin-film panel
charges up a gel-cell battery to
operate the HW-9. | used this
set-up for several Field Days and
have had great results.

Photo B is the PV array that
stands in the back yard for home
operations. There are three differ-
ent types of photovoltaic panels
shown: Arco, Solarex, and Sovon-
ic. This array produces a peak
power of 200 watts. | plan to up-
grade the entire array later on this



Photo D. Small three watt photo-
voltaic for the QRP operator.
Would supply quite a bit of power.

summer to 500 peak watts.

Photo D shows a small two watt
module. This module was made
by Solarex. It uses crystalline sili-
con cells in quarter disks. The
module shown in Photo E pro-
duces a bit more power-itis a 12
watt Sovonics Sun Flex unit.

How To Use a PV Cell

The user must not connect a
photovoltaic module directly to
any electronic device—the unreg-
ulated voltage may well destroy a
unit it's meant to power. Use
either a battery or a voltage regu-
lator. The battery serves as both a

regulator and storage device. | will
discuss batteries in greater detail
in a future column.

While smaller PV modules can
safely connect directly to a bat-
tery, it's generally a good idea to
protect the baftery from over-
charging. When large arrays with
days of battery storage are includ-
ed, the control system can get
quite involved. Photograph C is
the control and energy storage
system | use in my home. Since
this photograph was taken | have
added more metering.

Additional batteries were also
placed in service. The batteries on
the top shelf are Exide EV-IVs
rated at 220 amp-hours at a 20
hour rate. There are twelve of
these in my system now. The
batteries located on the bottom
shelf are for portable and emer-
gency use. The three 105 amp-
hour deep-cycle Exide SP-015s
and two 60 amp-hour torque
starters are charged by an energy
dump. The control system will first
charge the main batteries (top
level). When the batteries are fully
charged, the controller will float
them at the proper voltage, with
the majority of the current going to
the bottom batteries.

The controller inside the

smaller enclosure is the heart of
my solar storage system. The con-
troller is a two-step regulator—it
switches back and forth between
constant current and constant
voltage modes. The terminal
voltage of the battery bank in-
structs the controller when to
switch. There are, of course, other
ways to determine the state-of-
charge of a lead-acid battery.
Terminal voltage is perhaps the
most common. No one as yet in-
vented a fuel gauge for batteries.

Go Solar!

Photovoltaic electricity is rapid-
ly becoming the technology of
choice for powering amateur radio
stations. Power reliability is es-
sential to emergency communica-
tions. More times than not, com-
mercial power is not available
during a disaster. Sometimes it is
necessary to carry communica-
tions equipment by hand into dis-
aster areas. This man-portable
set-up also requires light-weight
power generaticn. Photovoltaic
energy fills the bill nicely, as sure
and silent as the sun.

Hook up to the sun! Charge
those batteries with sunlight using
photovoltaic modules. Electricity
produced from sunlight is a silent,

AL

Photo E. A larger 12 watt Sovonic
thin film module.

non-polluting, and non-rotating
source of energy. | will soon show
in more detail the finer points of
running a station from the sun’s
rays.

Next month’s QRP column will
look at antennas. I'll have some
new ones to put up along with a
second look at the vertical anten-
na. Itis going to be a “'don’t miss™
iIssue.

I'm still looking for Field Day
photographs. As always, this
column is for the QRP operator.
Those who want bragging rights
must send in their photos! &l
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MWkHz - 800MHz ACTIVE RECEIVE ANTENNA

PEH VAK-TENNA o, $149,

Kathy .5“;.':.- e
"These products are A-OK!"

Factory-less,
jumper-less,
ROM-less programming.

The revolutionary SUPER VAK-TENNA advances the state-
of -the-art by providing superb reception, extremely wide
coverage, small size and SUCTION CUP MOUNTING in
one compact antenna! Low noise/High gain 14 db {or bet-
ter) active amplifier iz built in for unsurpassed reception.
A female BNC connector connects to your receiver. 15 feet
of coax cable and 1153VAC power unit are also supplied.
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A HEARING AID FOR YOUR
RECEIVER OR SCANNER!

-The State of the Art in
WIDEBAND preamps!

i - Make small antennas perform
like BIG ones!

- Fully Assembled and BUILT
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- 110 VAC or 12 VDC powered!
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- Many models! Send for specs!
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Controller, you'll be able to configure your

repeater remotely using DTMF
commands. Only the 5K offers this
capability for just $189, wired and tested.
*DTMF Muting

«Control Receiver Port

*65 control commands
*Programmable Command Strings
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SUCTION CUP MOUNT VAK-TENNA!
Only $20, #

IDEAL FOR APARTMENTS OR OFFICES!

Mount this antenna to your window for the BEST :

§ Coverage. Two VERY powerful suction cups hold firmly ;
il‘nr weeks. Whips telescope to 79" vet fold to only 127
:

*Easy to interface
*Polite |D’er

* Nonvolatile Memory
*Needs only 55 mAM2 V
* Adjustable Audio * Optional Audio Delay
*CMOS Microprocessor eOptional Rack Cabinet

S-COM Industries
-l,' ” PO. Box 8921
INDUSTRIES Fort Collins, CO 80525
(303) 493-8316
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This antenna Is a MUST for people who travel! Receives §
30-500 MHz or transmit 70-230 MHz with up to 50
watts! Complete with 15" of coax and chowce of PLZ39,

BNC, Motorola ot F connector. 1

ELECTRON PROCESSING, INC

P.O. BOX 708
SATISFACTION GUARANTEED!
. MEDFDRD- NY 11763 Order any product (except software) from

(516) 764-9798 EPI and if not satisfied return it within 15
days for a full refund {less shipping/handling).
SEND FOR MORE DETAILS! US MADE!

Add 53 Shipping/Handling.
WY add Sales Tax.

CIRCLE 291 ON READER SERVICE CARD
73 Amateur Radio = August, 1988 77



Number 30 on your Feedback card

LookING WEST

Bill Pasternak WAGITF
28197 Robin Ave.
Saugus CA 91350

Definitive
Coordination Recognition?

There was another surprise for
FMers and repeater owners at
Dayton Hamvention '88 in addi-
tion to the unexpected appear-
ance and talk by former FCC
Special Services Division Chief
Raymond A. Kowalski. This one
took place a day later at the FCC
Forum on Sunday, May 1. ARRL
Hudson Division Director Steve
Mendelsohn WA2DHF and Rocky
Mountain Division Director Mar-
shall Quiat AGOX brought the
League into the middle of the
national coordination mess. The
two directors conferred before
the FCC forum and realized
that affirmative action was
needed to end the repeater
coordination debacle—the one
created by the FCC now sweep-
ing the land.

It was about half way through
the question/answer session
when Director Mendelsohn re-
quested the microphone. The fol-
lowing exchange ensued between
WA2DHF and FCC Personal Ra-
dio Branch Chief John B. John-
ston W3BE:

Mendelsohn: "(Suppose) the
League undertook a national ref-
erendum—writing to every re-
peater trustee listed in our data-
base—and asked them if if they
support their local repeater coun-
cil as it currently exists? In the
case where the majority of re-
sponses support a given local re-
peater council on this indepen-
dent referendum, and we (the
ARRL) certified to you that that
given council has the majority
support in their area, would you
then recognize and work with
those councils?"

Johnston: "'l would think so, be-
cause we are trying to use your
Repeater Directory now, even
with the disclaimer. . . "

Mendelsohn (interrupting):
""Hold on. | didn’t say anything
about the Repeater Directory! |
said that we, the League, will un-
dertake a third-party referendum!
We will do the mailing! We will do
your footwork to find out who is
and isn't supported! We will then

certify to you the following people
by whom the following majorities

are supported. Will you then rec-
ognize those councils?”’

Johnston: ‘'l think there's a
good chance we would consider
| s

With the FCC’s hesitant recep-
tiveness to Director Mendel-
sohn’s proposal, it now must be

brought before the ARRL Board of
Directors for their stamp of ap-
proval. The votes needed to pass
it likely exist, as the League would
never have opened it to the pub-
lic. They will be meeting at the
time this column appears, so
watch the ham newsletters and
listen to the bulletin updates for
news of the Board's action.

How will such a vote be handled
and certified? The following is on-
ly my hypothesis. The ARRL al-
ready has the needed machinery
and personnel in place. Every
year the ARRL runs elections for
its Directors, Vice Directors and
Section Managers. They use the
highly prestigious outside ac-
counting firm (Price-Water-
house) tosupervise the Commit-
tee of Tellers from the ARRL in the
vote tallying. This adds much
credibility to the process.

The same tamper-proof, though
highly expensive system, might
be used where working with a
Committee of Tellers from the
ARRL Board of Directors assem-
bles in a real-time supervised ba-
sis to open and count each vote in
an election. In the case of their
political elections, the results are
certified to the membership—in
the case of this proposed repeater
coordination referendum, the out-
come of the voting would be certi-
fied to the FCC. Using the same
committee to do both jobs could
save much time and money.

Questions

There are questions that still
need answers: Will all coordina-
tors agree to such a vote? Only
the long-established groups, after
all, have anything to gain. The so-
called new “‘instant coordinators”
may decline because to lose the
election means giving up their co-
ordinating ego-trip. Why should
an instant coordinator accept this
method, since it will probably
mean an end to his activities?

How far to extend the fran-
chise? Currently it's set up for
the repeater-owners only. The
sheer cost of the process is the
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limiting factor. The cost of having
some 10,000 or more repeater
owners vote for their favorite coor-
dinator might run the ARRL into
tens of thousands of dollars, and
this is with the electoral machin-
ery already in place. Imagine the
cost to have every ham in the
nation cast a ballot on this mea-
sure? Yet, according to the De-
cember Kowalski letter, even re-
peater users can be held liable for
interference. Is it not unfair, then,
to exclude this group from the

franchise?

Finally, how binding will it be?
The ARRL implied that this refer-
endum could be a one-shot affair,
not an annual event. Once this
election takes place, the names
selected by individuals and
groups will be cast in concrete.
Yet how will this stand up to a
court challenge?

More On Ray Kowalski

Last month's column dealt with
former FCC Special Services Divi-
sion Chief Ray Kowalski's sur-
prise appearance and talk at the
Third Annual National Frequency
Coordination Conference at Day-
ton Hamvention '88. This section
continues giving excerpts of that
talk.

It’s interesting to note the differ-
ence of opinion between repeater
coordinators (and now obviously
the ARRL, as noted above) and
the former FCC Division Chief.
They generally believe it's only
the repeater owners who should
have any say in the coordination
process. Kowalski definitely dis-
agrees:

.. .you can't give franchise to
repeater owners and disenfran-
chise every Tech and above ham
who doesn't own a repeater. A
repeater owner does not neces-
sarily have to have his amateur
license. Thus, in this solely ham-
related issue, it's possible for a
non-ham to have a vote in a strictly
ham related issue, and for a ham
not to! Some fresh thinking is
needed here.”

Kowalski then turned to a topic
on the mind of everyone seated in
the very crowded room:

“...| suppose when many of
you heard that | was going to be
here today you thought | was go-
ing to defend my infamous letter
of last December. (The letter of
regulatory interpretation that per-
mits more then one coordinator to
function in the same geographic
area at the same time.)

“...That letter. . .is an abso-
lutely asinine outcome. It puis
people in a totally ridiculous posi-

tion. To say that there could be
two repeater coordinators in any
geographic area is absurd!!!

“l would reach the same result
today, however, under the same
circumstances. I'm not sure how
you fix it. | have. . . some sugges-
tions.

“The letter tries to appeal to the
coordinators’ sense of compas-
sion to their users as a way to get
them to resolve their differ-
ences—or even compel the users
to pressure the conflicting bodies

to resolve their differences. We
said that if you dual-coordina-
tors don't want to expose your
users to the potential for some
enforcement stemming their
coordinated versus non-coordi-
nated status, you guys will get
together and share your informa-
tion so that you do not have incon-
sistent positions. That of course
makes two repeater coordinators
into one.

“The general body of repeater
users, (however), whom that lan-
guage was designed to protect
doesn’t know about it and could
care less. Someone was telling
me yesterday that, ‘As long as the
repeater kerchunks when they hit
the key, that’s all they (the users)
care about.” Well, maybe you
have got to get a little better grass-
roots support and understanding
among the people who use these
things and get them to realize that
it’s not just the repeater coordina-
tors who have to carry all of the
weight here. (Let them know) that
there's some real (legal) exposure
for the repeater users. . .~

Ray next commented on the
FCC. "The Commission isn't
going to conduct a fact-finding
hearing to determine who is a le-
gitimate coordinator. That's ex-
actly what would have been called
for in the situation last December
(in reference to the 220-SMA vs.
220-FCC case in California, and
the MoKan Council of Amateur
Radio Clubs vs. the Missouri and
Kansas Coordination Councils in
the Mid-West). In order to reach a
determination on who was the
rightful coordinator, the Commis-
sion would have had to go into an
investigation that they can't af-
ford!

| checked this out the last time
| was there. . .the enforcement
list. . .was two and a half pages
long. (There are) only three peo-
ple writing regulations. One per-
son does enforcement. One per-
son does rule making. The third
splits his time between the two.
That's it!"

To be continued . . . B8
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MADISON

Electronics Supply, Inc.
3621 Fannin St. e Houston, Texas 77004

GET YOUR BEARINGS STRAIGHT _

BELDEN

COOPER

INDUSTRIES
\, »

BELDEN

9913 low loss, solid center conductor, foil &
braid shield - excellent product

8214 RG8 foam

8237 RG8

8267 RG213

8262 RG-58 c/u milspec

8000 14ga stranded copper ant. wire. . . . 13¢/ft.
8448 B conductor rotor cable 35¢/t,
9405 as above but HD—2-16ga, 6-18Bga. . 60¢/ft.
8403 Mic cable 3 condctr & shield T0¢/f1.
9258 RG 8X 21¢/ft.

POLICIES--MASTERCARDS, VISA or COD.

All prices FOB Houston. Texas, except as nofted.
Prices subject to change without nofice, subject to
prior sale. Used gear sale price refunded if not
satisfied. Call anytime to check status of your order,
Texas residents add sales tax

FOR MORE INFORMATION CALL

At last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from
the Great Circle Map Co.

Anazimuth map provides information about heading and range to any place on Earth. Mo longer will
you have to guess at which way to aim your beam antenna for that rare DX.

Each map is specially drawn with your station at the exact center. The rest of the world is spread out
around you. To use the map, simply find the target station and read the compass heading from the border
of the map. To find the range, count the number of rings from the center. Each ring is spaced 1000 miles
apart. Voilal You now know the true heading and range to the target station.

The maps are custom drawn with computer accuracy for your location and are personalized with your
station’s call sign at the lower right. Each map measures 35"x23", is brightly colored, and is printed on
high quality poster stock making it suitable for framing.

To order, send $59 check or money order and your station’s call sign and location (if you live in a large

city, state which side of town) to: % G Jﬂé
: reatNwircleAapo,

P.O. Box 691401 * San Antonio, TX 78269
CIRCLE 346 ON READER SERVICE CARD

outside Texas

1-800-231-3057

Texas and outside US.

1-713-520-7300

CIRCLE 337 ON READER SERVICE CARD

DEALER
INQUIRIES INVITED

In our continuing effort to present the best in Feedback# Title Feedback# Title

amateur radio features and columns, we’ve decid-

ed to go ;;lu-ﬂgﬂy to the source—you, th_e r!ea_de_r. 1 Welcome, Newcomers 21 Soldering Iron Auto Shut-off

Articles and columns are assigned feedback num- 2 Never Say Die 22 ATV

bers, which appear on each article/column and are 3 QRX 238 RTTY Loop

also listed below. These numbers correspond to ; f:t'it ;3?:!'1 Jofy 3; ﬁ::z:;w
| :EZS:;; ?IZ;E:?:T&?::{:ﬁ;db?:?cpv?ﬁ:;t:fnﬁzﬁi rf;: 6 Review: Heathkit SB1000 26 Review: ARR TR10GA 10
resents your opinion of each article or column. I bangheid Janstonnalion Stz Transoover
 Bowe raaﬂy‘ read the feedback car ds? You batf 8 ﬂlqneblkn: Portability 27 Above and E!eyuréd
' ThE results are tabulatad each month, and Larry; 13 gg:ﬁ} T;F;Emr £ ;2::::;5 Wiior Contest

(our editor in Ghi,ef} takes a good, hard lnnk at what 11 IBM PC Clones 29 QRP

i do a"ﬁ don’t like. To show our appreclatlun 12 National Emergencies 30 Looking West

we'll draw one feedback card each month and 13 Review: OSYer 31 “Ad Index

award the lucky winner a free one-year subscription 14 Review: Pac-Comm Micro 32 73 International

(or extension) to 73. To save some money on Power TNC 33 QTH DX

stamps, why not fill out the Product Hepﬂrt card and 16 Modernizing the SB-200 34 Barter ‘N’ Buy

the Feedback card and put them in an envelope. 16 Oscilloscope Preamplifier 35 Dealer Directory

Toss in a damning or praising letter to the editor 17 Propagation 36 Special Events

while you're atit. You can also enter your QSL in our 18 Review: PRO-2004 37 Index: 8/88

QSL of the Month contest. All fEIr tha low, low price 19 New Products 38 PRO-2004 Secrets

uf 25 cents! 20 CAT to RS-232 Interface
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Number 32 on your Feedback card

7 3 INTERNATIONAL

edited by Richard Phenix

WELCOME TO THE USSR

We are pleased to bring you this
first (brief) report from our Rus-
sian correspondent, Gennady
Kolmakov UASMA. Others will fol-
low in the coming months.

No doubt this opening of com-
munications with the USSR
through the pages of 73 Amateur
Radio will inspire some of you to
write to UA9MA, to request infor-
mation, share information, or just
to chat. Before you do, please
read this page and the boxed
information carefully!

The information here will re-
mind you (or help you to under-
stand) that one volunteer ham, in
the middle of the largest nation in
the world (8,650,000 square
miles), with a population of
280,000,000 in 15 different Re-
publics and including 104 differ-
ent national groups speaking 70
different languages, will not be
able to answer either all questions
or all letters! (Write him in Rus-
sian, if you must write, and, of
course, enclose IRCs.)

We don’t want to load too much
on him—and lose him—we can
show him thoughtful consider-
ation best if you will send your let-
ters through us, care of this
column. We can combine re-
quests for information, translate
them into Russian if necessary,
and airmail them. (Your name,
call, address, and IRCs can also
be sent—if you wish—so that he
will have the option of replying di-
rect to you if he wants to.)

USSR

Gennady Kolmakov UAIMA
PO Box 341

Omsk - 99

USSR

| was very happy to receive the

1-year subscription to 73 Amateur
Radio!

Recently | came back from a
Moscow radio conference (9-10
April) where we discussed many
problems and questions at great
length.

1. Now we can send and receive
direct mailing.

2. We can print our addresses
and personal picture on QSL
cards.

3. We can publish our address-
es in any Call Books (and also
probably publish new USSR Call
Book for the 88-89 Year).

4. We can QSO with 424, 4X4
Israel stations (after [not doing so
since] 1967). . ..

5. And many other questions
which are shown in the newspa-
per article. [See box for translated
excerpts—Ed. |

| will try to give you information
which you ask in my next letters.

Many thanks! 73.
P.S.1am QSL Manager for UV100
Franz Joseph Land DXpedition
1985-1987. [RA9LA, Sergej
Levchenko, Heyss Island, 81° N,
59° E, for which the QSL Manager
used to be UASLBR—Ed. ]

identity.

varied.

considerable smyateniye (turmoil).

AND YOU THOUGHT YOURNATION HAS PROBLEMS. . .

Russia (the Russian Soviet Federated Socialist Republic) contains a bit over half the
population of the USSR and three-quarters of the territory. It has some 700 years of
history behind it; the USSR (Russia and 14 Soviet Socialist Republics—SSRs) has only
70 years of history, and for many reasons faces constant challenges to its national

There are, for example, more than a dozen religions, including Islam—which also is a
way of life and a tradition. This is particularly strong in the south (SSRs 3, 4, B, 8, 10, and
13 on the map). Since this is the area of greatest growth, Moslems may outnumber all the
rest of the population in the USSR by mid-twenty-first century.

And obviously, in a nation which covers ane-sixth of the surface of the Earth, weather,
terrain, urbanization, industrial development, and agricultural pursuits are extremely

The Russian language is considered to be the strongest uniting bond, yet in the Asian
55Rs only about a third of the people have ever spoken Russian. However, the USSR's
two main TV channels broadcast in Russian, the majority of the magazines are in
Russian, the two official USSR newspapers ( Pravda, Izvestia) are in Russian as is by far
the greatest proportion of the circulation of the other USSR newspapers.

Because of these and other social and cultural differences, it is not surprising that
glasnost (openness) and perestroika (restructuring) in the USSR are accompanied by

In the amateur radio field as in all facets of Soviet development, it remains to be seen
how successful real and permanent changes turn out to be. However, hams, probably
better than anyone else, are able to talk across national boundaries with a minimum of
attention paid to all the QRMs of inter-nation communications, and can help the hams in
the USSHA as they work po-novomu (in the new way).

Figure 1. The USSR, location, relative size, and populations by Re-
publics in order of size (in millions). 1—Russia (145.3); 2—Ukraine
(51.2); 3—Uzbekistan (19); 4—Kazakhstan (16.2); 5—Byelorussia
(10.1); 6—Azerbaijan (6.8); 7—Georgia (5.3); 8—Tadzhikistan (4.8); 9—
Moldavia 2(4.2); 10—Kirghizia (4.1); 11—Lithuania (3.6); 12—Armenia
(3.4); 13—Turkmenistan (3.4); 14—Latvia (2.6); 15—£Estonia (1.6).

EXCERPTS FROM THE SOVETSKIY PATRIOT, 4/17/88

*Notes on the All-Union Amateur Radio Conference’

“Now in the world, according to facts from the International Radio Union, there are
more than 1,600,000 Amateur radio stations. Of this, 40% are in Japan, 25% in the US,
but, for our part, hardly better than three percent. One of the reasons for this is an acute
shortage of communications equipment. It's difficult to obtain many radio components
and other materials."”

"[Now] there are changes to the system of forwarding 'cards of receipt.’ [QSL cards)
Now Amateurs may receive them from foreign correspondents not only through the
Central Radio Committee, but also at their home address or a box number, Also, the right
of transferring amateur radio stations to the first category is given now to the oblast and
territorial DOSAAF Committees.” [All-Union Voluntary Society for Assistance to the
Army, Air Force, and Navy of the USSR, the oblast committees are local groups for their
respective geographical units {oblasts).]

All countries waited with sharp impatience for the present amateur radio conference.
Concerning the technical and amateur radio end of things, so many years of indecision
weni by that these areas stagnated. That's why the 360 delegates and organizers were
agitated, sometimes even excessively.

The representative of the Federation of USSR Radiosport Yu. Zubarev began his
speech with problems of the technical aspects of amateur radio—an area today neglect-
ed in the organizational plan of the field of the promotion of radioelectronics. The primary
reason for that, he noted, is the absence of a branched net of radioclubs with laboratories,
masters, and consultative offices, which successfully worked up to the beginning of the
70s. (When reorganization put them under a different administration). . ..

How to rectify the situation? Clearly, what's needed is not only a shoring up of the net of
radio clubs, but also to make them broader than before, . . not only radio amateurs and
builders, but lovers of radio communications suffered from the reorganization of the radio
clubs. Many schools didn't even have a QSL bureau. The quality of of individual and
collective radio stations in several oblasts went down. Things were even very unwell with
amateur radio communications in the countryside . . _ .

The issue, however, was not just an inadequate material base. The development of
amateur radio communications couldn't withstand the blow to morale from the raft of
many regulating documents. These documents contained more prohibitive than permit-
tive and recommendative points. Therefore, naturally, many paragraphs of these instruc-
tions induce just discontent from radio amateurs.

Radio amateurs voiced more than a few reproaches to the Federation of Radiosport, 1o
the local chapters, and to the All-Union Federation. Their actions were met with more than
alittle formalism, bureaucratism, and high-handed action, There isn't enough “glasnost”
in the Radiosport Federation of the USSR. Many guestions are decided in the narrow
circle, without widespread explanation and the taking of account of amateurs’ opin-
ons. . ..

MNow, with impatience, the participants of the conference waited for the appearance of
V. Bondarenko, the head of the E. T. Krenkel' Central Radioclub of the USSR. This comes
as no surprise, as the Central Committee is the headquarters of the development of
amateur radio in the country.

The participants of the conference were not deceived in their waiting. Bondarenko
spoke about significant work that went on between the Central Committee together with
the department of the Radiosport DOSAAF USSR and the All-union federation before the
opening of the conference . , ..

(Hams) have sent letters to the ministries regarding the possibility of the sale of
“non-liquids™ to radio amateurs. We have already a letter from the ministry of industrial
means that reports the organization of trade to radiodealings was taking shape in the
“firm"' [i.e. company...Ed] stores in Moscow, Krasnoyarsk, Volgograd, Nal'chika,
Groznyi, Yerevan, Thilisi, Arkhangelsk, Voronezh, Kiev, Dnepropaviovsk, Simferopel’,
Sverdlovsk, Irkutsk, Kirovograd, P'skov, and L'vov. ["'Non-liquids'' are likely surplus ham
rigs.: - Ed.]

It must be acknowledged that the discussion sometimes became unruly. Clearly, a
widening of democracy by itself still doesn't automatically endow us with the skill to carry
a discussion. And a few delgates obviously didn't have the cultivation to respect other
peoples’ opinions.

[Look for an explanation of the various committees and how they work together to
administer amateur radio in the Soviet Union in 73 in the near future. . . KATHY]

( Translation by KA1HY)
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Israel Gets the News

“The Iron Curtain has lifted!”
says Ron Gang 4X1MK. When
regulations for the April 9th, 40th
Anniversary Contest were mailed
out a set was sent to Box 88 in
Moscow, “just in case.”

“Imagine the happy surprise
when [during the contest, sta-
tions] were called by and given
contacts by Soviet hams! Proba-
bly a mistake on the part of the
Russians, it was thought, and
some didn’t even bother to write in
the logs. But a few USSR stations
even said to QSL for sure via the
bureau, and that was interesting!

“A day later the news was out
on the local grapevine. A well-
known ham [who had lived in the
USSR] had been in touch with his
buddies back in the USSR. They
reported to him that on the very
same weekend we were having
our contest, the first-ever conven-
tion of radio amateurs in the Sovi-
et Union was being held in
Moscow.”

The news was passed along:
There are no more banned coun-
tries—amateurs in the Soviet
Union may contact any country,
including Israel.

Ron writes: ""Are we indeed wit-
nessing the dawning of a new
age? Maybe! | heard UP1BYC
calling CQ with an overpowering
signal, gave him a short call, and
Andy and | were immediately en-
gaged in a pleasant QSO, with
QSLs promised via the bureau.

“The band being very busy, |
slipped up to 15 meters, and
heard a Russian station CQing.
My first call was ignored, and my
second responded to with a re-
quest that | QSY. limplored him to
respond, saying he could legally
contact me now, but | suppose he
thought | was trying to lead him
on, and he resumed calling CQ.
But on the same frequency anoth-
er Russian called me whom |
promptly answered, and in no

time | had a small pileup of Rus-
sian stations calling me.

“"Ten minutes later, the first sta-
tion was now calling me, appar-
ently now convinced that glasnost
had taken effect on the ham
bands.

“You can no doubt imagine my
delight and happiness after all
these years finally being able to
contact stations which for me and
my fellow-country hams had been
out of bounds.

“After nearly 21 years we have
a lot to catch up on, and I'm now
enjoying contending with all the
calls from the USSR when | get on
HF. Poor 4X1FU, the manager of
the Israel QSL bureau! He's going
to be snowed under with QSLs,
and | suppose it will be kind of
hectic until all the Soviet hams
have Israel confirmed.”
[4X1MK's regular Israel column is
below.—Ed.]

Notes from FN42

August is an even better month
for celebrations of Independence
Day than last month: 3—Niger,
6—Bolivia, 10—Ecuador, 11—
Chad, 14—Pakistan, 15—India,
17—Indonesia, 19—Afghanistan,
and 25—Uruguay. There are Na-
tional Holidays for Switzerland on
the 1st, El Salvador on the 2nd,
and Singapore on the 9th. Five

National Days: 4—Jamaica, 15—

U.S.S.R.

UA9MA

[]rseost [0 maxosi

A-10p ZONE17 REG. 1486
© a0 wiTH DAY gﬂ o s B
GENNADY KOLMAKOV
P.O. BOX 341
OMSK-99

both Congo and Korea, 20—
Morocco, and 31—Malaysia.

Other celebrations for you to
mention during QSOs: 1—Army
Day, China; 3—Memorial Day,
Cyprus; 4—Freedom Day,
Guyana; 7—Balttle of Boyara,
Colombia; 8—Bank Holiday in Ire-
land (on the 22nd for Greal
Britain); 12—Queen’s Birthday,
Thailand;, 13—Womans Day,
Tunisia; 16—Restoration Day,
Dominican Republic; 20—Consti-
tution Day, Hungary, 23—Libera-
tion Day, Romania (on the 27th for
Hong Kong); 24—National Flag
Day, Liberia; 29—Heroes Day,
Philippines,; and 30— Victory Day,
Turkey.

Roundup

Would you like to see your
name here? It's easy. Just write
us something as pleasant for us to
read as these words from Coman-
dante Hilton Uohoa of VARIG
(Brazilian Airlines): "Yours is by
far the best ham magazine. Keep
it good. I'm sending for a subscrip-
tion. Maybe I'll contribute with an
article. . ."

China. The first Chinese polar-
orbit weather satellite should be
up by now if it is on schedule; an
improved satellite for geosyn-
chronous orbit is due in a year or
two, making it the fourth in Chi-
na's development of telecommu-

air at Masada in April. IARC past-president Ahron 4X1AT (ex-4X4AT), at

left, instructs. -

nications. With a network of
ground stations, TV broadcasts
from Beijing will reach remote ar-
eas such as Tibet.

New Zealand. A 60th Anniver-
sary is being celebrated in 1988.
Break-in, the official monthy jour-
nal of the New Zealand Associa-
tion of Radio Transmitters, Inc.,
turned sixty. Its first issue in 1928
was a four-page newsletter hand-
set with metal type; today it is a
40-page journal set on computer-
ized typesetting machines. One
thing is unchanged: editorial work
is still done by volunteers, with to-
day's team being four ZL3 hams
assisted by their families.

The journal survived, with con-
tinuous publication, through the
cessation of amateur radio during
WWII and various other trials and
tribulations. With over 700 issues
printed and around 250,000
pages of material written by
NZART members, it is believed to
be the longest surviving amateur
radio magazine in the Southern
Hemisphere.

The first of 34 editors/co-editors
was B. Arthur Hilton ZL1AN; the
current editor is Craig Campbell
ZL3TLB. Current assistant editors
are lan McPherson ZL3TAO and
Brent Collins ZL3TAC; XYL
Denise Crawford and John Hen-
den ZL3AFV are ad/graphics edi-
tors. (The “T" calls are ZL no-
code licenses. “Where would the
journal be if ZL didn’t have no-
code licenses?!"" asks ZL2VR.

In its Jubilee issue, Editor Craig
wrote, “‘For the record, Break-Inis
produced in the spare bedroom of
my home, by the Editorial team
working nights, after slaving all
day for our (other) employers
(sound effects here should be vio-
lins playing). Only the typesetting
and printing are contracted
out...volunteer enthusiasts have
been involved for over 60 years in
similar arrangements and in prob-
ably even more trying circum-
stances.”
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The present circulation of the
journal is 3,800, and the complet-
ed magazines are hand-wrapped
at the printers by a team of high
school boys who also sort them by
postal area codes for discount

postage. The whole process takes
them about six hours!

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim

D.N. Hanegev 85530
Israel

The Phantom Is Unmasked.
After four years the longest on-go-
ing occurrence of deliberate inter-
ference in the history of Israeli am-
ateur radio has been resolved.

When it began, a distorted,
metallic-sounding voice (thought
to be electronically altered to pre-
vent identification) made itself
heard on the Tel-Aviv repeater,
taunting the amateurs with vari-
ous insults, often obscene. Efforts
to track down the intruder bore no
fruit as he made his transmissions
while moving.

This "personality’’ soon was
called "'Doctor Bereleh,"” after the
worm in a childrens’ book who
doesn’t come out of his hole.
When he was referred to as such
during a QSO, the metallic voice
suddenly broke in and announced
that his name was Doctor Bereleh.

He had no set pattern of operat-
ing, and this “'fly in the cintment"’
probably would have been en-
dured, grudgingly, had he not de-
cided to go on to bigger and better
things.

In his second year, Bereleh's
distorted voice made a megalo-
maniac announcement: The Tel-
Aviv repeater belonged to him,
and he had decided to close it
down. And indeed, shortly there-
after the repeater couldn’t be
brought up. The IARC's Repeater
Committee technical crew found
the cause at the site. A weak pulse
signal on the input frequency was
keeping it timed out. Only after
some serious DFing was a small
transmitter found concealed in a
tree.

For some time after this, Bere-
leh was not heard, but about six
months later he began making
sporadic appearances, generally
with a weak signal, taunting his
listeners. Once he asked one ham
why he wasn't dead yet; he told
another he had an ugly wife; and
once he turned up on a trucking

firm's frequency and had the dis-
patcher telephone a ham to tell
him “Doctor Bereleh would be
half an hour late.”” Annoying but
apparently harmless, until. . .

Bereleh started up again with
megalomaniac pronouncements.
He wanted all the radios back, and
had decided to take over the re-
peater. In late January a noisy
pulse-type signal would appear on
the repeater at times and obliter-
ate the weaker signals.

Quietly, a hardy band of four
hams went to the repeater site (lo-
cated in atall building in a Tel-Aviv
borough) and waited for the signal
to appear. Persisting in painstak-
ing DFing work, they found the
source of the interference: a small
transmitter concealed in the tele-
phone of a stationery store in the
same building. The little rig could
be turned on and off by phoning
the number of the store and play-
ing specific tones.

The couple who owned and ran
the store explained that a tele-
phone company repairman had
appeared and taken the phone
away for a “repair’’ he deemed
necessary, returning it the next
day. They had observed that he
then came every morning, bought
a newspaper, observed the tele-
phone and connection box sur-
reptitiously, thinking that by wear-
ing sunglasses and a hat he
wouldn't be recognized.

A whole detective story fol-
lowed (too long to tell) to trap the
imposter into coming to the store
to repair the telephone. At the
end, the police didn’t arrive exact-
ly on time when Bereleh did come
to the store, but the storekeeper
got her gumption up and locked
the shop door with her husband (a
judo expert) and Doctor Bereleh
inside; he was held until the police
arrived.

The suspect turned out to be a
young man, not yet 24, Reuven
Kushamaro 4X6KK, unknown to
the Israel ham community. He had
a business, Rubin Electronics,
producing car radio detectors,
and a forged army officers ID was
found on him. There is a suspicion
that he obtained his ham license
fraudulently and that he had inter-
fered with the police radio network
also. The local popular newspa-
per, Yedioth Ahronot printed a col-
or photo of a skeleton mask and a
pistol on the front seat of his car.

Doctor Bereleh was jailed for six
days by court order before being
bailed out, and his trial is pending
at this time. It appears that there
may be enough reason to throw
the whole book at him, and his
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repeater interference was one of
the minor offenses. It is not clear
why he made the repeater one of
his major targets, perhaps the
sense of it will never be known.
And so ends what has become
part of the folklore of ham radio in
this country. Doctor Bereleh's dis-
torted metallic voice is heard no
more—the phantom of the re-
peater has been unmasked. And it
seems that the episode has had a
deterrent value. The other few
sporadic nut cases and jammers
have disappeared. It is hoped that
the polite atmosphere on this bus-
iest of Israeli repeaters will en-
dure.
[Postscript. Doctor Bereleh's
transmitter was auctioned off at
the annual Israel Amateur Radio
Club social evening. . .to raise
money for the IARC headquarters
building fund. Talk about making
the best of it. . . !—Ed.]

POLAND

Jerzy Szymczak
78-200 Bialogard
Buczka 2/3
Poland

Bunch of News

The special call SP@TPAX has
been named to commemaorate the
first Polish amateur's radio com-
munication, by Tadeusz Hoeft-
man TPAX, on December 6, 1925.
Special QSL cards will be made.

The Piast Club of Radio Ama-
teurs, SPS5PAZ, of the Przys-
ztosé Housing Cooperative in
Opole celebrated its 10th year. It
has achieved 170,000 contacts
with 250 countries on SW and
12,000 with 19 countries (167
squares) on USW. It has 130 cer-
tificates. It has worked under such
calls as 3Z6PAZ, SQ6PAZ,
SR6PAZ, and SPO-FPP, PAZ,
and ITU.

Niech zyje Polska! and Brawo
Polak! (Long Live Poland! and
Bravo Pole!) were rewards for
Zbigniew Murdzia SPSEKY upon
his return from a DXpedition in the
spring of 1987. With the call
ZK2EKY he arranged a trip to
Niue Island in the South Pacific,
by special charter plane from New
Zealand. Young native boys
helped him hang antennas on
palm trees. With his FT200 and
300W amplifier, ZK2EKY made
9000 QSOs with 200 countries, 39
WAZ zones (except 34th) and got
the WAC certificate on all SW

bands except 3.5 (failing to reach
Africa).

Ten thousand boy and girl
scouts gathered for three days, a
year ago, for a meeting devoted to
environmental protection. Hams
among them made 1037 QSOs
with 67 countries and, with a 144-
MHz USW station, many SP and
SM contacts.

A four-day meeting near By-
dgoszcz was organized by the
Polish Scouts Association of that
town, the Amateur Sports Radi-
olocation of Poland (ASR), and
the District Board of PRAA. Rep-
resentatives of the Radio Ama-
teur's Association of Yugoslavia
and Hans Jurgen Hahn Y23NE
were among the competitors.
From JOB3XH 700 SW QSOs
(FT101ZD, 300W amplifier, invert-
ed V and GP antennas) were
made, and 150 USW QSOs
(FM3031 and FM315, 6-el yagi).
At the close of the meet Krzysztof
Stomczyriski SPSHS was elected
ASR president.

The Warsaw District of PRAA
held a congress last November of
28 PRAA clubs, 21 clubs of the
National Defense League, six of
PSA, (1242 associate members),
902 OTs and 340 SWLs. The num-
bers of senders had increased by
108 and by 55 for SWLs, over the
year. Those exceeding 300 con-
tacts on the SPDXC list were rec-
ognized.

SPDX 1987 Contest winners
were announced. Those placing
first in each category (except
individual stations) and District
ratings are listed in the box. The
best five individual stations and
their Districts were SP3GEM,
KL (306,774 points) and SP5CTY,
WA; PS3HLM, GO; SPODWT,
KR; and SP3PL, PO (137,565
points) 8

1987 SPDX WINNERS
Diatrick ot
Widciawek (WL)
first with 71,831; then, in order,
Elblag (EL),
Katowice (KA},
Poznan (PO),
Zielona Gora (ZG),
Tarmdw (TA),
Lublin (LU,
Bydgoszcz (BY),
Gorzow (GO),
and Kalisz (KL), with
33,869 points.
MHz Winner District
1.8 SPYDH KR
a5 SP2GVN aYy
7 SPBUFO LU
14 SP3RBR ZG
21 SPECIK OP
SPBEMO LU
SWL winner: SP8-89006 (KR), and
Ciub station winner: SP&PST (OP).




ANTENNAS

World Class Antennas for the Serious Amateur!
LY $395.00 KT34XA.......... $585.00

Monobanders: 80-10 Meters!
High Performance VHF & UHF antennas.

hy-gain
Tribanders

THTDXS TH5MEKZS
Explorer-14 TH3JrS

Monobanders
204BAS 205BAS (Speciall)
155 BAS 105BAS

103 BAS

VHF, OSCAR & VERTICAL ANTENNAS!
SPECIAL: 66BS 6 Meter Beams!
Call For Prices!

cushcraft

The “Ad4 §5" - The A4 tribander with all
stainless steel hardware - $319.00!
Add 30 or 40 meters with stainless hardware
The "AT74455" - $79.00

AJ/A3SK Stainless Kit........coeerernensans

ATa3Add-on Kit . .. v

AJSK & A4SK Stainless Kits......... N
AV3 & AV Verticals ... v
AP8 & APR 18...

40-2CD 2-el. 40 Mtr. Beam................
Monobanders For 10, 15, & 20 In Stock!

§17-6B 6 Mtr BOOMER......rveoooeeeeenens
P T o R | R

ALY AL v
215WB & 230WB 15 & 30 el 2 Mtr....... ?‘.V

AQOP-1 Satellite System...........c..........
4218XL & 3219 for 144-146 MHz.........
220B, 424B BOOMERS...........cccccccien
Large Inventory Of Other Antennas & Accessories

BUTTERNUT
HFBV ... $119.00 HF2V......cooocooin $115.00
AMKIIKIE,............. 4995 STRIIKL.......o.rce...... 2095
TBR-160S Coll 4785 SC-3000Antenna....... 54.95
HFSB. ......... $199.00

TA33.......524900 TA-33Jr......199.00 CL-33.........284.95
TA40KR...... 8995 PROST..... 47900 PROEY......619.00
DX-A...$4695 DX-DD..864.95 DX-KT.... 27.50

NEW! DX-CC All band dipole.....$79.95
Full line Alpha Delta switches & Transi-traps!

{I}.'—r 1B
6BTV ........ $13495 B6BTV........ $124.95
G6-144B............... 8685 G7-144 ........11495
G7-220......c0000001 114.95
Complete HF Mobile Systems. CALL!
lorsen ToioeA
Antenna Specialists
G400 ﬂﬂgg ESU,HE%?EBDGWEEQ 00
Hﬂﬂ-:ﬂl 400/400RC ... .... ;
T2X... ,GALL KR-500/500B........ 188.00/258.95
HAM W“.....GALL T o AP e AT A L 299.95
CD#5II.......CALL KR2000RC .,........ .00 479.95
AR40..........CALL KRS5400A...........0000un 315.00
ALLIANCE DAIWA
HD73..810800 MR 7S50 PE............c..n. CALL

TEN-TEC

NEW! 200W Full featured HF Transceiver.

OTHER TEN-TEC PRODUCTS:
Model 561 Corsair |l

Model 425 Titan Linear Amplifier
Model 229A 2KW Antenna Tuner
Model 2510 Satellite Station

Model 525D Argosy SPECIAL!

Full line of filters, power supplies, mobile
antennas, and accessories In stock.

ASTRON POWER SUPPLIES

Rack mount and speaker models in stock!

RS4A........$3695 RST7A..... 4795 RS12A......67.95
RS20A....... B495 RSJI5A...
RS20M...... 10295 RS35M.....14695 RSS0M...... 206.95
VS20M...... 11995 VS35M...... 169.95 VSS50M...... 224.95

FT-757 GXIl All Mode Transceiver

AMPLIFIERS

TITAN

TOKYO HIGH POWER
(HF VHF & UHF Amps)

METRON SOLID STATE HF LINEAR AMPS

MFJ

Specials on...
15’ KEYERS }b

9% ACCESSORIES V&

Model 1278
Multimode Data Controller

SSB ELECTRONIC & MICROWAVE

MODULES TRANSVERTERS, PREAMPS,

& ACCESSORIES. CALL!

TOWERS

Crank-up, self-supporting, galvanized steel
towers. SS rated at 9 ft; HD at 16 ft.

HG-37SS
Hassnp CALL Free Shipping

ROHN
Self-supporting: Ratings: HDBX at 18 ft,
HBX at 10 ft, BX at 6 ft.

HG-5255
HG-70HD

HBX40............ 522500 HDBX40............ 282.00
HBX 48...............305.00 HDBX48............ 380.00
HBXEE. 389.00 BX64........o... 428.00

Galvanized steel with base and rotor plate.
Today's best buy. Freight additional but you save
with our volume shipper's discount!

GUYED TOWERS: Complete and ready to Install.

2t € R e R $55.00

45G ..........coceee. 132000 ANl accessories!

585G ......inieennns 169.00 Call for current prices.
FOLD-OVER TOWERS:

FK2548..........5$1045.00 FK4544.......... 138500

FK2558............ 109500 FK4554............ 1465.00

FK2568........... 1145.00 FK4564............ 1575.00

Prices 10% higher in western states.

ROOF TOWERS & CLIMBING BELTS.....cail!
TOWER HARDWARE

Guywire: 311B6EHS [ Y4 EHS, per ft............50.15/0.18
CCM Cable Clamps: 3116/ Y.....................0.39/0.48
Turnbuckles: 3/8"E&EE&J.........ccc0eeee... B.95/7.95
W"E&GEE&J...............ccn...... 12.95/13.95
Thimbles: %" (3/16 & 4" cable)........c.cccccvvevnne...0.39
Earth Anchor: 4 ft. Screw-in......ccccccieeeeinne. 13.95
Preformed “Big Grips": 316 & %...............2.49/2.99
Guy Insulators: 500 D/S02..........ccovreereeenresn. 1.69/2.99
PHILLYSTRAN GUY SYSTEMS
HPTG-2100/-4000/-6700 cama.,...............ﬂﬁﬂfﬁﬂt?ﬂ
Cable Ends: 9801LD/9902LD... .. B.95/10.95
Socketfast Potting Cmpd ... . 1595
BELDEN COAX

9913 low loss. $0.45/ft
RG-213/U(8267) . . . 0.46
RG-8/U(8237). . ... 0.36 RG-58A/U(8259) .. 0,15
RG-8/U(8214). . ... 0.40 RG-59/U(8241)....0.16
RG-214/U(B268) $2.25/ft.

RG-8X(9258) . . ... 0.20
RG-11A/U(8261) . . 0.41

450 Ohm Laddar 7 T TR mel e ey O (e 0.10
ﬁ%h en Wire Line (100’ Roll). ...... $16.00
RG- II'I'f cable as good as any
at this pa'l't.u} ................................................... 0.32/1t.
COPPERWELD ANTENNA WIRE
Solid: 12ga...............0.10 14ga.........coeeecineee.. . 008

Stranded 14 ga......0.10
Plus Wide Selection Baluns, Insulators, Accessories

ROTOR CABLE
Std (6-22, 2-18)........0.19  Hvy (6-18, 2-16),..0.36
Others in stock.

AMPHENOL CONNECTORS
PL-259: std/silverfteflon ... ...0.89/1,25/1.45
UG-21B (8261) Type N Male... .2.95

T's, angles, adaptors, jacks, "& BNC in stock!

COAX AVAILABLE IN PRECUT LENGTHS WITH
CONNECTORS ATTACHED.

COAXIAL SWITCHES.

ANDREW HELIAX & CONNECTORS

14" LDF4-50A ...... CALL  7/8" LDF5-50A ..... CALL

i's antenna season and we're ready! Call us for all your needs. ALINCO « AMERITRON ¢ AMP SUPPLY ¢ ASTATIC
« BENCHER ¢ B& W « CREATE » DAIWA ¢« MFJ » NYE-VIKING « PALOMAR » SANTEC » SHURE » WELZ & MORE

CIRCLE 142 ON READER SERVICE CARD



HIGH PERFORMANCE
PRESELECTOR-PREAMP [ NOW HEAR THIS

The solution to most interference, intermod, and desense

prnblems In AMATEUH and COMMERCIAL systems.
3 e e 40 to 1000 Mhz - tuned to your frequency FIHALLY!

e 5 large helical resonators High'PUWErEd

¢ | ow noise - High overload resistance
=« 8 4B gain - ultimate rejection> 80 dB Sound from
&=« 10 fo 15 volts DC operation your HT.
e Size - 1.6 x 2.6 x 4.75" exc. connectors

e T * FANTASTIC REJECTION! : .
Typical rejection: Price - CALL bipolar w/RCA jacks 10 DB of Audio Gain

+600 Khz@144 Mhz: —28dB  Connector options: BCN $5, UHF 56, - 3.5 inch Oval Speaker

+1.6 Mhz@220 Mhz; —40dB N $10 « Automatic Shut-OFF
+5 Mhz@450 Mhz: —50dB SUPER HOT! GaAs Fet option $20 . Internal NiCad

Charger
- External Power
9-15 VDG

= For transceivers and repeaters - AMMEI.IH and EUHMEHEIAL

« Automatic operation - adjustable speed and amplitude

» Small size - easy insiallation - 7 to 15 volts DC

= 8 selectable, reprogrammable messages - each up to 2 min. long
* Wired, tested, and programmed with your message(s)

Mode! ID-1 - $54.95 Model ID-2 w/2 to 10 minute timer - $79.95

We offer a complete line of transmitter and receiver strips
and synthesizers for amateur and commercial use.
Reguest our lree catalog. Mastercard and VISA welcome

GLB ELECTRONICS JNC- 5417 Jet View Circle, Tampa, Florida 33634

151 Commerce Pkwy., Buffalo, NY 14224 Phone: (813) 885-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789
716-675-6740 9to 4

CIRCLE 17 ON READER SERVICE CARD CIRCLE 349 ON READER SERVICE CARD

accuracY IDIGIMAX reERFORMANCE

DicIMAX INSTRUMENTS CORP.

. CIRCLE 342 ON READER SERVICE CARD
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Number 33 on your Feedback card

Leon Fletcher NEHYK
274 Webster Drive
Ben Lomond, CA 95005

One Of The New Ones

On the tiny island of Aruba (P4),
“gold"’ has been discovered a few
times, the most recent ""ham-
gold.” Hamming became effec-
tive on January 1, 1986. Aruba
now counts as a new country on
the DXCC list.

Aruba’s first discovery of goid,
real gold, was in the early 1800’s.
Some three million pounds of the
precious metal was dug out, but in
1913 the mining became unprof-
itable.

The second gold rush was for
black gold. An oil refinery was
opened in 1924. Producing 6.5
million barrels of crude, it was the
largest oil refinery in the world for

many years. One out of every 16
barrels of fuel used by United
States aircraft in World

QTH is Aruba

John Crovelli W2GD, who made
four DX trips to Aruba. “The is-
land’s ham radio club has about
30 members, but few are active.
They meet regularly at their
house, on the south shore,” John
says. "‘They are a very laid-back
people and really friendly.”

The current Radio Amateur
Calibook lists 59 ham stations in
Aruba. None are named as hold-
ing the highest license classifica-
tion—Class A. Class A requires
CW at 13 wpm with three years
hamming experience and allows
one kilowatt operation. Getting a
ham license to operate in Aruba
takes about two months and costs
$15, plus $10 more if the operator
wants a special P40 call.

To get DXCC credit for working
Aruba, a distinctive rule has to be
observed. If the operator already

has DXCC credit for Netherlands
Antilles, he has to resubmit his

lands in two groups in the
Caribbean. One group southeast
of Puerto Rico consists of Saba,
St. Eustatius, and the southern
part of St. Maarten. The other
group, near the coast of South
America, had consisted of Cura-
cao, Bonaire, and Aruba.

Mixed Lot

Aruba’s government seems
complex, at least to many out-
siders. The governor is appointed
by the Queen of the Kingdom of
the Netherlands. The 21 member
legislature is elected by Arubans.
Executive power is held by the
Council of Ministers, led by a
Prime Minister. Legal decisions
go to Aruba's Common Court of
Justice, then to the courts of the
Netherlands Antilles, and finally to
the Supreme Court of Justice in
the Netherlands.

Island leaders seem commit-
ted, understandably, to minimiz-
ing Aruba’s longtime identifica-
tion as a kind of Dutch outpost. In
both the major city, Oranjestad,

and in the countryside, there are a
great many stores, homes, and

from English, French, and a vari-
ety of African languages. The
country’s national anthem is sung
in Papiamento, and that language
is used increasingly in the island’s
schools.

Aruba has a population of
around 65,000, about the same as
Greenwich, Connecticut, or
Charleston, West Virginia.

The island is about 20 miles
long, six miles across at its widest
point, and covers 70 square miles,
roughly the same size as Cincin-
nati, OH, or Spokane, WA.

Lots to Do

For such a small land, there is a
surprising variety of attractions,
including snorkeling and scuba
diving in waters with visibility to
100 feet deep, to tour coral forma-
tions, sea life and sunken wrecks.
Tourists can hike or drive up the
island’s highest peak—Yamano-
ta, 617 feet—or hike up the sec-
ond-highest hill, Hooiberg (Hay-
stack), 541 feet. Hooiberg looks
like a giant anthill and is a volcanic

formation that's found only here
and in Iceland. Many visitors go to
Ayo and Casibari to see

War Il came from Aruba.
In 1985 the oil ran out,
and the refinery closed.

A New Age

By then Aruba’s third
gold rush was booming,
tourism. Travelers dis-
covered the beauties of
the island. Cruise ships
poured in, bringing thou-
sands of tourists for a
few hours of sight-see-
ing, shopping, swim-
ming, and other leisure
activities.

But just a few hours of
the island was not
enough time for many
vistors. So Aruba

DXPEDITION TO ARUBA

P4/KQ2M

EQUIPMENT: TS8308 SB200

18BAVT - ON BEACH

CONFIRMING

QSO WITH

RST

QSL via KQ2M

ROBERT L. SHOHET KQ2M

NEH YK

MODE
2-WAY

the unusual rock forma-
tions—piles of giant
boulders that seem un-
related to the rest of the
island. Collectors should
not miss the impressive
exhibition of coins from
more than 400 coun-
tries, including ancient
Rome, Syria, and
Greece, or one of the

world's most complete

private collections of

shells. Of course, shop-

ul, pELCome !

Aruba Beach Club

Aruba, West Indles

ping opportunities
abound with local art-
work—paintings, wood-

A WAMPY OSL

73,

Lt

craft, pottery, leather
goods, and such—on

display everywhere. The

opened it's first luxury

hotel in 1959. At last count there
were 14 major hotels, including
one giant with 490 rooms, and
more being built. Many of the 10
newer developments are full re-
sorts featuring a variety of combi-
nations including swimming
pools, tennis courts, shopping ar-
cades, restaurants, bars, banquet
halls, convention facilities, casi-
nos, night clubs, discos, and even
some elaborate Vegas-type
shows.

Great for Hams

“Many of those hotels are very
understanding and cooperate
with hams. Many will let you put
up antennas on the roof,” says

QSL card from there, together
with a separate Aruba card. The
Netherlands Antilles card should
document that the operator has
worked Bonaire or Curacao, not
Aruba. The purpose is, of course,
to prevent using a Netherlands
Antilles card from Aruba to use as
credit for both Netherlands An-
tilles and Aruba.

Aruba became ''a separate en-
tity within the Kingdom of the
Netherlands,”” as the arrange-
ment is worded in government
publications, on January 1, 1986.
Aruba’s status is now the same as
the Netherland Antilles.

Previously, Aruba was a part of
the Netherlands Antilles, six is-

#

other structures that have the dis-
tinctive design and brilliant paint-
ing of typical Dutch architecture.
There's even a giant windmill,
brought in pieces from the Nether-
lands years ago, now housing a
popular restaurant. But the major
tourist publication distributed by
the new Aruba Tourism Authority
describes such attractive build-
ings merely as "old architecture
and colorful houses.”
Language, too, is involved.
Most Arubans speak four lan-
guages: Dutch, the official lan-
guage, English, Spanish, and the
local tongue, Papiamento. The
latter is a mix of Dutch, Spanish,
Portuguese, plus some words

Bonbini (*'welcome’’)
Festival held on the patio of Fort
Zoutman every Tuesday, 6:30-
8:30 PM—local foods and drinks,
arts and crafts, and shows of mu-
sic and dance.

Aruba is indeed a unique tropi-
cal paradise. Its seven miles of
palm-fringed beaches on the
southwest coast are among the
most beautiful in the world. The
rugged cliff-lined shore of the
northeast coast, pounded by
thundering waves, is spectacular.

But those features help make
Aruba a difficult place to DX
from—a visiting ham is constantly
facing competition between the
lure of the island and the thrill of
being the focus of a pile-up |3
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...atlast. ..

vour shack organized! _
A beautiful piece of furniture — your XYL will love it! MAO Electronics Com pany

PO BOX 6871, ALEXANDRIA VA 22306
$199.50 S-F RADIO DESK e
Deluxe - Ready to Assemble MICROPROCESSOR, DIGITAL, & LINEAR IC'S
Designed with angled rear shelf for your FAST AND COURTEOUS SERVICE

viewing comfort and ease of operation. MAIL ORDER SPECIALS

FINISHES: Walnut or Teak Stain. m FRANKLIN ACE 1000/1200 KEYBOARDS $15

F S : 39" Wide by 30 D
logropa:s S ACECALC OR DATAPERFECT SOFTWARE $10

Additional Information on Reqguest.

Checks, Money Orders, BankAmericard B0 COLUMN CARDS $40
bttt 7.37 MHz TURBO KIT FOR IBM PC'S $50

Also Available F.0.B. Culver City, (In Calit. Add 6% Sales Tax.)
Floor Space: 51" Wide by 30" Deep : DEALER INQUIRIES INVITED —. HARDWARE RESET KIT FOR IBM FC,/HT *lﬂ

$219.95 $-f Amateur Radio Jfervices 27256-20 $5 68764 $6 80287 $100
SSI-201 & SSI-202 DTMF CHIPS $7

NO MINIMUM ORDER, LIMITED QUANTITY

Radio equipment
not included

CIRCLE 320 ON READER SERVICE CARD

Folded Broadbandergi-Band Dipoles & Slopers

Uniquv: folded dﬂsign shortens “Fblllllé-ﬂgﬂl P'::}:WTI'
and creates broad resonance -Nﬂ api:m' u‘i:ﬂﬁ
in two bands. Leg is 70for I'_;"u"ﬁ" : ‘-"“1 eé
FB 160/80 and 35' for *Fully Insulat

FB 80/40. Infopack $1 “Ready to Use

by 1st class mail. _gHalfSloper Dipole *Fast Mount

FB 80/d0 $59.95  $79.95 *Coax Fed
—= FB 160/80 $69.95  $99,95 _Tough

Specify CW or SSB & Add 35 P&H || AnfennasWest.
Dept 7, Provo, UT 84603-1144 (801) 373-8425

' CIRCLE 304 ON READER SERVICE CARD

Now that
you can speak i GRAND, OFENING
' Gﬂmﬁ lnc. (801) 467-8873

ta]kto Larsen. - LSTE 2005 su LG vanoas

. Call For Grand Opening Specials - Tim W7IQY or Preben KTKMZ
Novice Enhancemem; opensup a Utah’s First Full Service Dealer
whole new way for novices to com- WOOD 3 ICOoM
: : F KEN
municate. To make the most of it, talk

CIRCLE 343 ON READER SERVICE CARD

to Larsen Electronics.
We'll tell you how Larsen antennas _
can greatly improve your powers of _ | HI-PERFORMANCE DIPOLES
communication. We'll also explain || e R e R R
how Larsen 220 and 1296 MHz | fioeind Sifout | comici suae *“*%LEE%T‘%MT:?E?E]
antennas are designed to give you ' | e
the best performance. . S e
Talk to your Larsen amateur dealer § e
today, and see if Larsen performance | sox ap UL ANTINNAS  S12-394-34

CIRCLE 38 ON READER SERVICE CARD

| doesn'’t speak for itself.

(@

Larsen Antennas 8

Multiband QRYV Dipole/V/Sloper

Ready to Use Full Legal Power
Fastest Install Tough No Lossy Traps
Coax Feed Flexible Low Noise

2500 V Insul Kink-Proof Never Corrodes

The Amateur’s Professional K15 $49.95 V9KV 83995

See your favorite amateur dealer or write for a free amateur catalog. Includes 51 page Tech Manuall}  Add $5 Post & Handling.

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave., PO. Box 1799, Vancouver, WA 98668, 206-573-2722, Infopack $1 by 1st class mail. nte nnasWest

IN CANADA; Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3. 604-872-8517. Dept 7, Provo, UT 84603-1144 | 2801) 373-8425
| CIRCLE 236 ON READER SERVICE CARD

CIRCLE 23 ON READER SERVICE CARD
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Number 34 on your Feedback card

BARTER 'N’ BUY

QSLs TO ORDER. Variety of styles, col-
ors, card stock. W4BPD QSLs, PO Drawer
DX, Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE Up-to-date, in-
formative, interesting. Compiled and edit-
ed by Gus Browning W4BPD, DXCC Hon-
or Roll Certificate 2-4. Send for free
sample and subscription information to-
day. PO Drawer DX, Cordova SC
29039. BNB261

POST CARD QSL KIT Converts post
cards, photos to QSLs! Stamp brings cir-
cular K-K Labels, PO Box 412, Troy NY
12181-0412, BNB498

SB-220 OWNERS!—Enhance perfor-
mance—add new features. 14 step-by-
step mods which include: tuned-input &-
and 160-meter operation, heavy-duty
power supply mods, full QSK operation,
solid-state bias control, and many more.
Source of parts included. One time 50%
rebate for new mods submitted and two
free updates. 10 pages of tech info on the
3-500Z. Order today—5$10 per copy plus
$1 postage. SASE for info. Bob Kozlarek
WA2500Q, 69 Memorial Place, Eimwood
Park NJ 07407. BNB581

MARCO: Medical Amateur Radio Council
operatesdaily and Sunday nets. Medically
oriented amateurs (physicians, dentists,
veterinarians, nurses, therapists, etc.) in-
vited to join. For information, write MAR-
CO, Box 73's, Acme, PAI5610. BNBG612

DEAD BATTERY??? NiCds/Packs/In-
serts/Rebuilding. Batteries & Heat Shrink
all sizes. Exact Replacement Packs: Yae-
su FNB2 / Wilson BP4 / Maxon CPO500
$23.95, Santec 142/144 $21.95, Motorola
Rap/Chg: HT220-Slim/225 §29.95,
HT220-Omni/450 $34.95, GE/RCA/John-
son - Write. Inserts Only: ICOM BP2
$17.95, BP3 $16.95, BPS $23.95, BP7/
BP8 $29.95 Kenwood PB24 $19.95,
PB25/25H/26 $24.95, Azden 300 $19.95,
Tempo 51/270 $21.95, 51,2,4,5,15/450
$22.95, Standard C118 / Pace MXBT2
$24.95, Ten-Tec 2991 $24.95, Installa-
tion: (ICOM/Ken) ADD $4.00, SEND

PACK. Rebuilding: Yeasu FNB3 $34.95,
FNB4 $37.95, Standard BP11 $27.00, oth-
ers available. SASE/catalog. In PA add
6%. Add $3 Shippinglorder. CUNARD
ASSOCIATES, Dept. 7, R.D.6 Box 104,
Bedford PA 15522, BNB628

ROSS $%55% NEW SPECIALS: KEN-
WOOD TS-440S $989.90, TW-4100A
$489.90, TM-411A $344.90, TM-3530A
$409.90, TS-780 $769.80, AEA PK-64A/
WHFM $219.90, ICOM IC-290H $496.90,
IC-3200A $398.90, IC-490A $549.90, IC-
45A %$289.90, I1C-701 $589.90, I1C-781
$5939.90, YAESU FT-726R $789.90, FT-
736R $1489,90, FT-747GX $749.90. All
L. T.O. (Limited Time Offer) LOOKING
FOR SOMETHING NOT LISTED?? CALL
OR WRITE. Over 8780 ham-related items
in stock for immediate shipment. Mention
ad. Prices cash, F.O.B. PRESTON. WE
CLOSE AT 2:00 SATURDAYS & MON-
DAYS. ROSS DISTRIBUTING COMPA-
NY, 78 SOUTH STATE, (P.O. Box 234)
PRESTON ID 83263. 208-852-0830.
BNB654

K1BYV DX AWARDS DIRECTORY. Com-
plete rules for over 830 certificates, 99
countries. 200 pages. $14.60 Postpaid.
Ted Melinosky, 525 Foster St., South
Windsor CT 06074-2936. BNBE72

SOLDERING STATION and TOOLS Eu-
ropean and American. Free catalog.
Robert W. Mink Import-Export, Box
64375, Fair Haven NJ 07704, 201-758-
B388. BNB&82

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNBG98

CALL SIGN BADGES: Custom license
plate holders. Personal, distinctive. Club

discounts. SASE. WB3GND, Box 750,
Clinton MD 20735. 301-248-7302.
BNBG99

WANTED: Military radios and related
equipment circa WWII. Collections or sin-

type (double-spaced).

Barter 'N' Buy advertising must pertain to ham radio products or services.
[lindividual (noncommercial).....
[1Commercial ...........c000000
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
necessary corrections in the next available issue. Please print clearly or

................... 25¢ per word
................... 60c per word

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 Magazine and send to: Hope Currier, Barter
"N’ Buy, 73 Magazine, WGE Center, Peterborough NH 03458.

gle items. KA1GON, 617-396-9354 or
write, 501 Mystic Valley Pkwy., Medford
MA 02155. BNB700

QUALITY QSL CARDS and rubber
stamps. Send 25¢ postage or SASE for
samples. Large selection at attractive
prices. Sandollar Press, P.O. Box 30726,
Santa Barbara CA 93130, BNB706

ROSS $$$$% USED August SPECIALS:
KENWOOD TS-930S $1249.90, TS-9405/
WAT $1669.90, TS-700A $309.90, TR-
8400/WTTM $229.90, TR-9500 $459.90,
YAESU FT-98B80WI/XF8.9HC,
XF455.8MCM $1399.90, FR-101D/WEM,
2M, FM, CW. $349.90, FP-301D $119.90,
SWAN 102-BX $459.90, AMERITRON AL-
80A $699.90. LOOKING FOR SOME-
THING NOT LISTED?7 CALL OR WRITE,
WE HAVE OVER 300 USED ITEMS in
stock. MENTION AD. PRICES CASH,
FOB PRESTON. WE CLOSE AT 2:00
SATURDAYS & MONDAYS. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH
STATE, P.O. BOX 234, PRESTON ID
83263; 208-852-0830. BNB709

DIGITAL AUTOMATIC DISPLAYS All ra-

dios. GRAND SYSTEMS, POB 3377,

Dep't A, Blaine, Washington 98230.
BNB728

HAM TRADER YELLOW SHEETS. In our
27th year. Buy, Swap, Sell ham radio gear.
Published twice a month. Ads quickly cir-
culate-no long wait for results. Send #10
SASE for sample copy. $13 for one year
(24 issues). P.O.B. 2057, Glen Ellyn, IL
60138-2057. BNB741

E-Z CODE Complete novice code course
on 90 minute tape by master instructor $8
postpaid. Practice tapes at most speeds
from 5 to 20 wpm $7 postpaid. E-Z CODE,
Box 29013, Atlanta GA 30359. BNB744

— e mm s o —— — —— c—

$$5$5 SUPER SAVINGS $$%8$ on elec-
tronic parts, components, supplies and
computer accessories. Free 40-page cat-
alog for Self Addressed & Stamped Envel-
ope. Get on our mailing list. BCD ELEC-
TRO, P.O. Box B30119, Richardson TX
75083 or call 214-343-1770. BNB749

HAM RADIO REPAIR, all makes, models.
Experienced reliable service Robert Hall
Electronics, Box 280363, San Francisco,
CA 94128-0363; 408-729-8200. BNB751

HF MOBILE AMP: 50 to 100 watts input,
660 PEP output, 2 to 30 MHz. Retail $599,
Guaranteed, Micro Products, 497 W,
Austin Giddings TX 78942; 409-542-0980.

BNB755

MISSED THAT CALL AGAIN? Lets face
it, the audio from your mobile rig, scanner
or HT is the weak link in your communica-
tions system. use your car cassette or
portable cassette deck and Kasi®*Comm™
to enhance your handi-talk, mobile or
scanner audio. Just put Kasi® Comm™ into
your deck and plug into your external
speaker jack, no modifications required.
Designed specifically for communications
equipment. Full 30 day guarantee, mondy
back if not satisfied. Send $14.95 (ILL resi-
dents add 7%) plus $2 S/H to: PL| Micro,
P.O. Box 688 Dept A, Skokie IL 60076.
BNB756

HAM HOLIDAY in VP5. Join cycle 22 fun
from rare DX QTH Turks & Caicos Islands.
We supply transceivers, antenna, process
license and offer accomodations as low as
7 nights $390 each double occupancy in
private bungalow. Direct Pan Am service,
80 minutes Miami. Details VP5D, P.O. Box
100858, Ft. Lauderdale FL 33310.
BNB760

WANTED: Ham Equipment and other
property. The radio club of Junior High
School 22 NYC, Inc. is a nonprofit organi-
zation, granted 501(C)(3) status by the
IRS, incorporated with the goal of using
the theme of ham radio to further and en-
hance the education of young people.
Your property donation or financial sup-
port would be greatly appreciated and ac-
knowledged with a receipt for your tax de-
ductible contribution. We sponsor the
classroom net on 7.238 at 1100 UTC daily
and operate on 21,395 after the Net.
Please contact WB2JKJ using the call-
book or telephone 516-674-4072, 24 hours
seven days a week. Thank you! BNB762

R-390A Receiver Parts: info SASE.
CPRC-26 military Manpack Radio, 6 me-
ter FM, with antenna, crystal, handset:
$22.50, $42.50/pair. Military-spec TS-352
Voltohm/Multimeter, leads, manual:
$12.50. $4.50/piece shipping, $9 maxi-
mum. Baytronics, PO Box 591, Sandusky,
OH 44870. BNE763

1988 “'Blossomland Blast’’ Sunday, Oc-
tober 2, 1988. Write "'Blast,” P.O. Box
175, St.Joseph, MI 49085, BNB764

WANTED: Hallicrafter SX-117 Receiverin
good, bad or partially complete condition,
write Joe Karr N9FAU, 3800 Cheyenne
Ct., Racine, WI 53404. BNB765

INDIVIDUAL PHOTOFACT FOLDERS.
#1to #1400, $4.00. #1401 up, $6.00. Sams
books, $7.00. Postpaid. Allen Loeb, 414
Chestnut Lane, East Meadow, NY
11554, BNB766

TS930S/AT, SO-1TCXO, filters, SM-220/
BS8, manuals, documentation, all Inter-
national Radio mods. AT modified for con-
tinuous coverage. $1500. Billy G. Echols
WAZNYR/4, 912-462-6940 POB 392,
Waynesville, GA 31566. BNB767

WANTED: Schematics & parts list for RF
Amplifiers for 36-52 MHz. HG Bachmann
WBOSUW, Webster, SD 57274,

BNB768

TAP NEWSLETTER Entire 300 page
back issue set of phreaking, hardcore
hacking and other electronic homebrew-
ing. $30 M.O. Pete Haas, P.O. Box 702,
Kent, OH 44240, BNB769

AN/PRC-64 military radio wanted. Will
pay top dollar for a unit in very good condi-
tion. KC1EZ, Tim Mclnerney, 316 West
75th Street, New york, NY 10023; 212-
874-3333. BNB770

VHF TO MICROWAVE PARTS: GaAs-
FETS., MMICs, transistors etc. SASE:
WASIAC, 7148 Montague St., Philadel-
phia, PA 19135. BNB7T71
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Number 35 on your Feedback card

DEALER DIRECTORY

CALIFORNIA

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

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 Blvd. #32, Denver
CO 80221; (303)458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, I[COM, 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, Cushcratft,
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.

MASSACHUSETTS

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;
(508)486-3400, (3040).

MISSOURI

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 Bivd., 5t. Louis MO
63130; (314)427-6116.

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, ICOM, Kenwood, KLM,
Larsen, Mirage, Mosley; books, rotors, cable
and connectors. Business hours Mon.-8at. 10-5,
Thursday 10-7. Closed Sun./Holidays. RIVEN-
DELL ELECTRONICS, 8 Londonderry
Road, Derry NH 03038; (603)434-5371.

Eatontown
Electronics Supplies for amateurs. Ten-Tec,
Barker and Williamson, Cusheraft, Hustler, etc.
ATKINSON AND SMITH, 17 Lewis St.,
Eatontown NJ 07724 (201) 542-2447.
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.

NEW YORK
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)925-7000.

Tappan
Attention: Manufacturers, Dealers, and Hobby-
ists; Electronic components—ICs, Transistors,
Capacitors, Switches, etc....available at ex-

tremely low prices. SANTECH ELECTRON-
ICS, 11 Revere Place, Tappan NY 10983
(914)359-1130.

NORTH CAROLINA
Greensboro

9a.m. to 7p.m. Closed Monday. ICOM our

specialty-Sales & Service. F& M ELECTRON-

ICS, 3520 Rockingham Road, Greenshoro 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, Cusheraft, Hustler, and But-
ternut. New and used equipment on display and
operational in our 4000 sq.fi. 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.

TENNESSEE

Memphis
M-F 9-5; Sat 9-12; Kenwood, ICOM, Ten-Tec,
Cushcraft, Hy-Gain, Hustler, Larsen, AEA, Mi-
rage, Ameritron, etc. MEMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,
Memphis TN 38108; Call Toll Free: (800)238-
6168.

TEXAS

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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HITACHI SCOPES

15 25 % Dlscounf

V1060
100MHz

60MHz Dual Trace $949
40MHz Dual Trace $699
20MHz Dual Trace $379

ELENCO PRODUCTS
AT DISCOUNT PRICES!

$498
MO-1252

MO-1252 35MHz Dual 1 race $498
MO-1251 20MHz Dual Trace $349
w/ Two 1x, 10x 100MHz probes, manual
S-3000 10MHz fully calibrated $239

P-2 Scope Probe 100MHz $23.95

P-1 Scope Probe 65MHz $19.95

GF-8016 Function Generator
with Freq. Counter

$239.95

Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Frequency .1 thru 10MHz

GF-8015 without Freq. Meter $179

Digital Tripla Power Supply

: — 0-20V @ 1A
: 0-20V @ 1A
o5V @ 5A
Fully Regulated, Short Circuit Protected
with 2 Limit Cont. 3 Separate Supplies

XP-660 w/ Analog Meters $169.95

Multi- Fun:ﬂnn Counters F-1000
. : 1.2GHz

$259.95
F-100

120MHz

$179.95

Frequency, Period, Totalize, Self Check with High-
Stabilized Crystal Oven Oscillator, 8 Digit LED Dis

Digital Multimeter with
LCR Cap. and Trans.

Meter Tester

$138.000H

I

Lc_-lm Mﬂ’d.‘l |
Measures CM-1500A 1
Inductors, 8 Functions &

Capacitors, S & 88 | ith Case
Resistors e .

C&S Sales Inc., 1245 Rosewood
Deerfield, IL 60015 (312) 458-9040

800-292-7711 ASK FOR CATALOG
15 Day Money Back Guarantee

2 Year Limited Guarantee E m
Add 5% for Postage ($10 max) g [ M —;”’

IL Res., 7% Tax

CIRCLE 350 ON READER SERVICE CARD

A e Syotems §
INTRODUCES
THE Ogita Reyer
OFFERING

= BUILT-IN SPEAKER » BATTERY OPERATED
= OPTO ISOLATED OUTPUT WITH NO MECHANICAL T/R

SWITCHING
SPECIAL 3 » REVERSE POLARITY PROTECTION
INTRO: ™ xx » SELFCOMPLETING DOTS AND DASHES

S&H$3 — COD'SADDITIONAL$2 . POWER LOGIC LED INDICATES KEYING
AND BATTERY STATUS
OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed for 1 year under our
ZERO CUSTOMER COST warranty. No charge for shipping and repairs.

e SWM & [B14] 965~-5937
RD1 BOX 83; WILCOX,PA 15870 = =

CIRCLE 335 ON READER SERVICE CARD

“The "'850 Found a New Friend”

The industry standard RC-850 Repeater Controller can
now talk with your computer.

And there's so much for them to say! and print out the Information programmed
into your controller. And view your system
The 'B50 computer interface improves the “front panel” on your computer screen.
management of your voice repeater system.
It allows you to command and program You'll find the RC-850 controller on the
interactively from your terminal or leading voice repeaters around the world.
personal computer using a MODEM or ACC pioneered remote programming of
packet TNC. Even preview and edit repeaters - and continues to pioneer with
repeater messages by typing words from remote computer access. While the rest
the controller’s vocabulary directly into of the world just talks about catching up,
message slots. ACC continues to lead the way in advanced
repeater technology,
Retrieve and catalog data relating to your
site measurements, equipment status, and Now, with its computer interface, the '850
repeater and command activity. Download can be best friends with your computer:.

advanced
computer
conirols, inc.

2356 Walsh Avenue, Santa Clara, CA 95051 (408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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Others May Try to Imitate, But...
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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 internal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator 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
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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 friends, 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

fES

CIRCLE 65 ON READER SERVICE CARD

Brings you the
Breakthrough!




Number 36 on your Feedback card

PECIAL EVENTS

Ham Doings Across the Country

NEW ZEALAND
AUGUST 1-6

The Reefton Electrical Cente-

nary ZL6REC, will be operating on
80m or 40m during the day, 20m
near 14.250, phone and possibly
some CW. The VHF Group hopes
to do a static display and commu-
nications via satellite. Special
QSL to all contacts logged. Please
do not send QSL in reply. Contact
Dave Qates ZL3MF, PO Box 20,
Westport, New Zealand.

AUSTIN TX
AUGUST 5-7

The Austin SummerFest will be
held at the Austin Marriott Hotel
on behalf of the Texas VHF-FM
Society. This year's event is also
the ARRL Texas State Conven-
tion. Flea market, dealer and man-
ufacturer exhibits, ARRL Forum,
technical program, transmitter
hunt, and VEC. $5 pre-registra-
tion, $7 at door. Austin Summer-
Fest, PO Box 13473, Austin TX
78711. Orcall Joe Makeever, 512-

345-0800.

JACKSONVILLE FL
AUGUST 6-7

The 15th annual Jacksonville
Hamfest features FCC exams,
free Novice exams, prizes, fo-
rums, huge indoor swap area, and
major exhibitors. For hamfest in-
formation, contact Greater Jack-
sonville Hamfest Association, PO
Box 10623, Jacksonville FL
32207; 904-350-9193.

TWINSBURG OH
AUGUST 6-7

The Cuyahoga ARS will operate
stations K8ZFR, N8HHG, and
WBS8N from the Twin Days Festi-
val. Frequencies: phone 7.230,
14.245, 28.450, and 146.22/.82
repeater, CW on the lower general
portion of the 20, 40, and 80m
bands. Special photo QSLs for
each station worked, send com-
pleted QSL for each station and
SASE to Paul Buescher, 1752
Stone Creek Lane, Twinsburg OH
44087.

WARMINSTER PA
AUGUST 6-7

The Warminster ARC will oper-
ate station WA3DFU from 14002
to 2200Z on both days to com-
memorate the 100th anniversary
of Revolving Door Day. Frequen-

cies: 3.885, 7.26, 14.26, 21.335,
and 28.335. Local contacts on
146.55 simplex. For certificate,

send QSL and SASE to WARC,
136 DeHaven Ave., Penndel PA
19047,

BERRYVILLE VA
AUGUST 7

The 38th Annual Winchester
Hamfest, sponsored by the
Shenandoah Valley ARC, will be
at the Clarke County Ruritan Fair-
grounds. Admission, $4. VEC ex-
ams, commercial exhibits. Talk-in
on 146.22/.82 and .52 simplex.
Contact Joanne Blaker WB2CMV
at 703-869-4878, or write SVARC,
PO Box 139, Winchester VA
22601.

VALPARAISO IN
AUGUST 7

The Porter County ARC, Inc.,
presents the Annual Northwest In-
diana Hamfest and Computer Fair
at the Porter County Fairgrounds
and Expo Center. Outsidefinside
vendors, VEC testing. Admission,
$3.50. Talk-in on 146.775/175 or
146.52. Contact Jamie Veiner
NS9A, PO Box 1782, Valparaiso
IN 46384.

WARRINGTON PA
AUGUST 7

The Mid-Atlantic ARC will hold
its annual Hamfest at the Bucks
County Drive-in. There will be
door prizes, ARRL representa-
tion, refreshments, and exhibits
on packet, AMSAT, and ARES.
Talk-in on 147.66/.06 and 146.52.
Admission $3. Contact John Bar-
tolomew al 215-356-7197, or write
MARC, 203 Second Ave.,
Broomall PA 19008.

WEST MIFFLIN PA
AUGUST 7

The 51st Hamfest of the South
Hills Brass Pounders and Modula-
tors ARC of Pittsburgh features
outdoor/indoor air conditioned fa-
cilities, flea market, new equip-
ment, parts dealers, forums, and
prizes. Talk-in on 146.13/.73 MHz
and 146.52 simplex. Contact
Doug Wilson WA3ZNP, 185 Or-
chard Ave., Emsworth PA 15202,

BRANTFORD ONTARIO
AUGUST 13

The Brantford ARC is holding a
flea market at the Woodman Park
Community Centre. Admission,

$3. Door prizes. Talk-in on
146.520 simplex, 147.150 o/p/
VE3TCR, 147.750 ilp, 443.025 o/
p, and 448.025 i/p. Marvin
VESMWEF, PO Box 1661, Brant-
ford, Ontario, Canada; 519-442-
6298.

ESSEX JUNCTION VT
AUGUST 13

The Burlington ARC presents
its annual Hamfest at the Cham-
plain Valley Fairgrounds. Fea-
tured are packet/ARES forums,
contests, and a flea market. Talk-
in on 146.34/.94 MHz or 146.01/
.61 MHz. Admission, $4. Bob Hall
Wi1DQO, General Greene Rd.,
Shelburne VT 05482; 802-985-
2235,

RHINELANDER Wi
AUGUST 13

The 9th annual Rhinelander
Swapfest will be the combined ef-
fort of the Rhinelander Repeater
Association, the Oneida County
ARES, and the Tomahawk Re-
peater Association. Rhinelander
Repeater 146.34/146.94, Toma-
hawk Repeater 144.83/145.43.
VEC testing. Contact Leonard
Bauman K9RMN, 1312 Dorothy
Street, Rhinelander WI 54501;
715-369-3296.

AMARILLO TX
AUGUST 13-14

The Panhandle ARC is spon-
soring the annual Golden Spread
Hamfest at the Camelot Inn. Pre-
registration is $6 with a deadline
of August 11. Tables are $4 each.
Discount motel rates are available
if the “"Golden Spread Hamfest"
Is mentioned when making reser-
vations at 806-373-3600. Talk-in
on 146.94 and 146.67. Write Gold-
en Spread Hamfest, PO Box
1524, Amarillo TX 79105-1524.

CEDAR RAPIDS |IA
AUGUST 13-14

The Cedar Valley ARC is spon-
soring their Summerfest '88 at the
Teamsters Hall with computer
seminars, FCC exams, a large va-
riety of commercial vendors, and
a large flea market. Admission; $3
in advance, $4 at door. Talk-in on
16/76 and 52. Write Summerfest
‘88, 2139 Randolph Rd., Marion
IA 52302; 319-377-7187/362-
3602,

SOMERSET PA
AUGUST 13-14

The Somerset County ARC will
operate NI3D from the top of
Mount Davis. Operation will be in
the lower 25 kHz of all the general
phone bands. For special QSL,

send an SASE to Ernest Gelpi
NI3D, RD 2 Box 71, Somerset PA
15501.

GEORGETOWN KY
AUGUST 14

The Central Kentucky ARRL
Hamfest, sponsored by the Blue-
grass ARS, will be at Scott County

High School. Talk-in on 16/76.
Technical forums, license exams,
awards, and exhibits in air-condi-
tioned facilities. Tickets $5 in ad-
vance, $6 at gate. Free outside
flea market space. For more infor-
mation or tickets, send SASE to
Ed Bono WA4ONE, 2077 Dog-
wood Drive, Lexington KY 40504,
606-277-3768.

ST. CLOUD MN
AUGUST 14

The St. Cloud ARC Hamfest will
be at the Whitney Senior Center.
Ticket donation, $3. Extra ticket,
$2. Prizes. Talk-in on 34/94 prima-
ry, 615/015 secondary. Contact
SCARC, Box 141, St. Cloud MN
56302.

TORONTO ONTARIO
AUGUST 17-SEPTEMBER 5

Canada’s premier display of
amateur radio will be held in con-
junction with its largest annual ex-
hibition at the Exhibition Place.
Demonstrations for the public on
HF operation 10-80m and VHF
activity on 2m. Facilities for RTTY
and packet. Come along and play.
Contact Thelma Woodhouse
VE3CLT,; 416-757-5593. For QSL
contact VE3CNE, PO Box 307,
Station H, Toronto, Ontario
Canada M4C 5J2.

FREDERICTON, N.B. CANADA
AUGUST 19-21

The Fredericton, N.B. ARC is
sponsoring Atlantic Hamfest '88
on the University of New
Brunswick Campus. The theme is
“Approaching the Year 2000."
Meetings, seminars, social
events, flea market, and commer-
cial displays. Reservations avail-
able through Atlantic Hamfest "88,
PO Box 3567, Fredericton, N.B.
Canada E3A 5J8.

ITHACA NY
AUGUST 20

The 7th Annual Finger Lakes
Hamfest, sponsored by the Tomp-
kins County ARC, will have a giant
flea market, overnight parking/
camping. $3 donation, $1 flea
market space. Talk-in on 37/97 or
52. Contact The Kings N2GFW or
N2GFX, Box 227, Etna NY 13062,
607-347-4313.
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RENO NV
AUGUST 20

The combined radio clubs of
Reno, Nevada, are sponsoring
Reno Hamfest '88 from 9 AMto 5
PM in the California Building.
Ham swap, prizes, and VEC ex-
ams. Talk-in on 146.61 and
147.30. Admission $3. Swap ta-
bles, $7 each. For information,
registration, exam requirements,
send SASE to Curley Silva
K7HRW, 3780 Hummingbird Dr.,
Reno NV 89506.

DAYTON OH
AUGUST 20-21

The Dayton Microcomputer As-
sociation, Inc., is presenting Com-
puterfest '88 with speakers, semi-
nars, product demonstrations,
dealers, and user group informa-
tion. Admission is $3 per day. For
booth and ticket sales, contact
Mark Hanslip, 143 Schloss Lane,
Dayton OH 45418; 513-263-
FEST.

HUNTSVILLE AL
AUGUST 20-21

The Huntsville ARC will hold

its Annual Huntsville Hamfest
at the Von Braun Civic Center,
Dealer show, flea market, forums,
and walk-in license exams by
CAVEC. Free Admission. Indoors,
air-conditioned. Talk-in on
146.34/.94 K4BFT. Contact David
L. Reasoner N4KTY, 3103 Holly
Hill Rd., Huntsville AL 35802;
205-883-7629 or Don Tunstill

WB4HOK, 1215 Dale Dr.,
Huntsville AL 35801; 205-536-
3904.

INDIANAPOLIS IN
AUGUST 20-21

The Legion of Indianapolis
DXers will operate KASOIH to
commemorate the opening of a
new addition to the world's largest
children's museum, Hours: from
1500 to 2200 UTC on the 20th
and from 1700 to 2200 on the

21st. Suggested frequencies:
3.988, 7.288, 14.288, 21.388,
and 28.388. For certificate, send
QSL and 9 x 12 SASE to Ham
Radio Exhibit, c/o Renee Henry,
Indianapolis Children’s Museum,
PO Box 3000, Indianapolis
IN 46206.

GEORGETOWN DE
AUGUST 21

The Delmarva Hamfest will
be at the Delaware Technical
Community College from B AM
to 4 PM. Inside tables are $5, tail-
gating is $3. Admission $3.
Exams. Swimming at beaches.
Talk-in on 147.075, 146.52, 224-
84. Write Delmarva Hamfest,
Rte. 2, Box 244G, Georgetown
DE 19947,

TOKYO JAPAN
AUGUST 26-28

The Japan Amateur Radio
League, Inc., will hold their HAM
FAIR '88 at the Tokyo Internation-
al Trade Center from 10 AM to 6
PM on the above dates. Featured
discussions: The Fas- cination of
lonosphere Communication, A

Challenge Toward High Technol-
ogy, and First Encounter with
GHz. Commercial exhibits, dis-
plays, contests, outdoor flea mar-
ket, technical forums, homebrew,
and ARRL publications. Contact
JARL, PO Box 377, Tokyo Central
Post Office 100-91 JAPAN.

LEBANON TN
AUGUST 28

The Lebanon Hamfest, spon-
sored by the Short Mountain Re-
peater Club, will be at the Cedars
of Lebanon State Park. Outdoor
facilities only, exhibitors bring
own tables. Talk-in on 146.31-
91. Contact Mary Alice Fanning
KA4GSB, 4936 Danby Drive,
Nashville TN 37211.

FLORENCE ITALY
NOVEMBER 27

CALL FOR PAPERS. HAMBIT
'88, the third international con-
gress of amateur radio and digital
techniques, invites papers in ltal-
ian or English on telecommunica-
tions, CAD, circuit simulation,
computers in measurements, dig-
ital signal coding, decoding, pro-
cessing, security applications,
computers as aids for the handi-
capped, and more, no later than
August 31. For writing guidelines
and requirements, write HAMBIT
'88 Coordinator, Carlo L. Ciapetti
ISCLC, Via Trieste 36, 50139 Flo-
rence ITALY.
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DEN-TRONICS

Amateur Radio & Computers
6102 Deland Road - Flushing, MI 48433
(313) 6591778 & RAGCHEW
(Ml Residence)

(800) 722-5488 / (800) PAC-KITT
{Order Line)

“Looking for the best deal”

Specializing

[T i n
Kantronics and AEA Products

Terminal programs lor popular compulers

CIRCLE 103 ON READER SERVICE CARD

Work DX with No Tower and No Amplifier. ™
Qﬂ’ut noise, cut near sigs, build DX sigs, kill QRM.

0 Meters 15 Meters 20 Meters 40 Meters
$29.95 $39.95 $49.95 $69.95

Coax Feed, Broadside Pattern, Low Profile, Ready 1o Use

Highest DX Gain per Dollar

Infopack $1 I'o order add 35 Postage & Handling

by 1st class mail. A ntennasWest
Dept 7. Provo, UT 84603-1144 (801) 373-8425

CIRCLE 90 ON READER SERVICE CARD

THE WORLD

IS Yours For Only

$5.00

Yes, places you’ve never even
heard of! Nearly 400 DX coun-
tries gleaned from the Awards
Lists of dozens of IARU mem-
bers—more countries than any
other map available anywhere!
ARRL’s DXCC map doesn’teven
come close!

73 Magazine offers readers our
giant DX Map of the World for
the absurdly low price of only
$5.00 plus $1 postage & handling.

Mail Your Order To:

73 Magazine, WGE Center,
Peterborough, NH 03458

Measure Up With Coaxial Dynamics
Model 7510 Frequency Counter /Wattmeter

This 2-in-1 laboratory/portable, compact, dual function digital frequency
counter/wattmeter makes frequency and power readings easy.

The optional battery pack converts Model 7510 to a portable field service
instrument. The frequency counter measuring range is 10 Hz to 1.25 GHz.
The wattmeter power measuring range is 100 mW to 5 kW over 2 to

1,000 MHz, determined by standard elements ordered separately.
Contact us for your nearest

authorized Coaxial Dynamics

representative or

distributor in

our world-wide

sales network.

COAXIAL

DYNAMICS, INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233 1-800-COAXIAL
Telex: 98-0630

Service and Dependability...A Part of Every Product

CIRCLE 186 ON READER SERVICE CARD

BENEFITS FOR YOU

e

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More—Much More!

MEMBERSHIP APPLICATION
Name

Street
City Prov./State

$25 in U.S. $33 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.5. $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.

Expires

Bank. No. Expires
The American Radio Relay League

225 Main St. Newington, CT. 06111 USA
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Our

Antenna &

Discounts
Are Tops

Hy-Gain, Cushcraft,

Rohn, Tri-EX,
and Alliance

Package Specials
Available

Call and Compare

Qur Prices
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NEW TM-721A

2m/440 MHz dual-band mobile

IC-27A SPECIAL

UT-16 speech synthesizer

$34995 i
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EGE VIRGINIA
14803 Build America Drive, Bidg. B B Stiles Road
Woodbridge, Virginia 22191
Information: (703) 643-1063

1 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
Available-Send $1  Order Hours: M-F 9-7. Sat: 10-4

EGE NEW EHGLAHB E i 1‘"4
N '\

Salem, New Hampshire 03079

Th: 12—B; Sat 10—4

with deluxe features.

NEW FT-212

Mini 2m mobile with 45 Walts

25-Watt Mobile with

already instalied.

v

Our associate store;

New England (NH Included) - i *
Toll Free: 800-444-0047 ococ DStnouiors 1 J |

Info & Service: (603) B98-3750  p'n "oy 293

Davis & Jackson Road

Lacombe, Loulsiana 70445
Phone: (504) 882-5355



Introducing the only mobiles that
“double as answering machines.

Now you can stay in touch—even
when you're away from your radio.

With Yaesu’s Z2-meter FT-212RH
and 70-cm FT-712RH, 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-7T12RH covers 430-450 MHz.

An oversize amber display includes
an innovative photo-sensor which
increases the display brightness
during the day. The function buttons
are arranged in a chromatic musi-
cal scale—ideal for visually-impared
operators. You get 4o watts output
on 2 meters, 35 watts on 70 cm.

e,

H F/WHRITE

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 simple controls,
yvet sophisticated microprocessor-
based flexibility. Including 18 mem-
ories that store frequency, offset,
PL tone, and PL mode (PL encoder
built in, decoder optional ). Band
or memory scanning, Offset tuning
from any memory channel. Memory
channel lockout for scanning.
High-low power switch.

All in an amazingly small
package, shown actual size below,

Digital voice recorder option.
Only Yaesu brings you the advanced
technology found 1n our digifal
volce recorder option.

VOICE

BEEP
(=== RPT

m_—

" D/MR CALL

Vs RN R R N S i L

TONE
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=p YAERESUO FT-212RH
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FM TRANSCEIVER

F/WRITE

You can store messages or your
call sign—1n 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 your radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu's FT-212RH
and FT-712RH mobiles. The only
radios with the power to keep you
In touch. Always.

YAESU

LOW POWER

LOW POWER

Yaesu USA 17210 Edwards Road, Cerritos, GA 90701 (213) 404-2700. Repalr Service: {213} 404-4884. Parts: {213) 404-4847.

Prices and specifications suﬁject to change without notice. PL is a registered trademark of Motorola, Inc.

CIRCLE 165 ON READER SERVICE CARD
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TS“?T TA‘/ 81 1 A VHF/UHF all-mode base stations

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squeich
(DCS) signaling system. Together,

they form the perfect “matching pair”
for satellite operation.

¢ Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a

TCXO (Temperature Compensated
Crystal Oscillator).

e Large fluorescent multi-function
display.
Shows frequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset, digital
code, and memory channel.

® 40 muliti-function memories.
Stores frequency, mode, repeater off-
set, and CTCSS tone. Memories are
backed up with a built-in lithium battery.

POWER
o

TONE SELECT OFYEEY
B =

WooEL TS-T11A
AN THRANSCEIVER
a8

PROC ALC ATT
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® Versatile scanning functions.
Programmable band and memory scan
(with channel lock-out). “Center-stop”
tuning on FM. An "alert” function lets
you listen for activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

e RF power output control.

Continuously adjustable from 2 to
25 watts.

e il - AT . -
R S —" - £ . "::' : -"._-.'a - §
. - el F- 1 s | 3
. g [Feie e
. - m m - : "I : L
et
l! J b iy =]

e e L =%

PHONES

u O

D.50 C. AL

i H i D-lml.nl

L S
“\‘:_ & Ay ... |"|.'-l'

i “H ‘.. ". "*-'-U '-.,'- 1 h&
Optional accessories.
» |[F-10A computer interface
e |[F-232C level translator
® CD-10 call sign display
e SP-430 external speaker
» VS-1 voice synthesizer
e TU-5 CTCSS tone unit
» MB-430 mobile mount
* MC-60A, MC-80, MC-85
deluxe desk top microphones
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* MC-48B 16-key DTMF MC- 43S UF’I
DOWN mobile hand microphones

e SW-200A/B SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

* SWT-1 2-m antenna tuner

* SWT-2 70-cm antenna tuner

* PG-2U DC power cable

Complete service manuals are available for all Kenwood transceivers and mosl accessories.
Specifications and prices are subject to change without notice or obligation,

* Automatic mode selection.
You may select the mode manually

using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

e All-mode squeilch.
® High performance noise blanker.

e Speech processor.

For maximum efficiency on SSB
and FM.

0 IF shift.
“Quick-Step” tuning.
Vary the tuning characteristics from

‘conventional VFO feel” to a stepping
action.

e Built-in AC power supply.
Operation on 12 volts DC is also
possible.

e Semi break-in CW, with side tone.

* V5-1 voice synthesizer (optional)

More TS-711A/811A information is

available from authorized Kenwood
dealers.

MIC=-RF PWR SQL-®-IF SHIFT

6

LA -

KENWOOD

KENWOOD U.S.A. CORPORATION

2201E. Dominguez St., Long Beach, CA 90810
P.O. Box 22745, Long Beach, CA 90801-5745



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

